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PRI ORI TY Background of the Igvention 05 This invention relates in
general to comunication sys €ms and nore part|cularly to a shared
dat a/ voi ce conmuni cati on system wherein the pa may be progranmed
and mai ntai ned as desired and al so wherein |Q_ haégﬁetmeen voi ce and

data traffic is 10 effectively mnim zgd. Cbnnunlcatlon systens which
process data information are becom ng nore and nore common in the industry.
I n poi®st: of fact, systenms which handle data 15 onIy are relatively w de
spr ead. Typlcally suchgﬁgboDﬂg,_ ..... > -ﬁaﬁtﬁﬁ mnth
full duplex capability;—a VOT R °F dt
syst em host conputer, and a m|RRQGR§MMAB;~ : dat a terntnals
operating in half duplex node. 20 As may be expected sui tabl e :
channel access projocol arr ments are required to mnimze termna
i nterference aHﬁiﬁggg—Eﬂ&—ggsgﬁﬁkgﬁgﬁgﬁéﬁg\Mttloptlnunteff|C|ency To this
end, a pr@socol has beEhldeunVenEdenhrehahes(mn(genhwaﬁetepcemﬂunlcatlon
appl i cation, t n usy
éé%égﬂs Qn&"mg% Pﬁgﬁﬁchﬁ oco pernqéétgzggkc?

tone (bit) multTpre access anne
contention bet veonmunicatienasystemnut 9re\mert:hm@a§m:rpamqiml mayi he

channel access gRdyPemned hA4! ha?Alhindd! ds deiase SPldP8o wherein
i nforms/ advi ses,the other 30,  system data terntnals of sych, by way of

setting "inh|bltnB?FgerﬁPcﬁrEGEVQFﬁtK@ ceoend Satdr ﬁﬁEﬁ%?oﬁ% in the
out bound ggta séffestivéry aifdndzearn nal encounters these inhibit bits,
it waits for a randomtine before contendi ng again for access to the

channel. In this 35
W cOmmunication systems which process data

information are becoming more and more common in the
industry. 1In point of fact, systems which handle data
15 only are relatively wide spread. Typically such radio
data systems comprise a base station with full duplex
capability, a network control processor (NCP), front end
to a system host computer, and a plurality of portable
radio data terminals operating in half duplex mode.

20 _ As may'be expected, suitable channel access
protocol arrangements are required to minimize terminal
interference and keep the system operating with optimum
efficiency. To this end, a protocol has been developed
which has enjoyed wide spread application, referred to in

25 the .literature as "non-persistent busy tone (bit)
multiple access". 'Basically, the protocol permits
channel contention between radio data terminals. When
one such terminal gains channel access and begins to
transmit data, the base station informs/advises the other

30 system data terminals of such by way of setting "inhibit

bits" at predetermined locations or positions in the
outbound data stream. When a data terminal encounters
these inhibit bits, it waits for a random time before
contending again for access to the channel. 1In this

35 : -



-2 - CMD0421H way, the system operates wi th rfi ni nrum
interference and an orderly process is established for all participating
data termnals in the systemto utilize the available capacity. 05 It
shoul d be noted that in such radio data systens, the information being
communicated is in fact data. Wthout nore capacity voice, or anal og

I nformation, as such i's not conpatible. 2 Fhere are occasi ongMobaepauer, 10
and increasingly so, where voice comunications is very much desi r ed. Lkn
sone cases, it is absolutely essential. O course, the user can comuningat e
by vouce\Mw&ya.theasgstemnbpbcatespunmhﬂmannmumcintewfegenqeaandnpheteIy

di f f er ent Cé?a‘aﬁi%aﬁ%eésgowas%%mnww B e#t%%atﬁﬁéeﬁg'tlay

recogni zed, f ui te "expensi ve and,

i neffi ci entterminalar én §hec§US§ém %ﬁl@ﬁdit%ttr&mbebot h voice and -
data on thesedeieystem and even the same 20  channel. However, these
are pb§narlly vol ce systens adapted to al'so accommpdate in Ilnlted terns
the transm ssion of data. - ‘They are primarily. designed to effect channel
nmanagement wth surtabheuml be pbtedcthaty riangansintsadde cdagae not

ff t f t s of -

cuar ant cei i FHERE, (EARISHER %g% LA TR R

.Vblce commértat i oWitheutnuow: chuemmiwnﬁingminﬁqmmatnoosags entirely.
sdat 1 SnBeedstl ﬁaii he. abTbéfé‘aréﬂgtéésfoh§x'ﬁow89e§ff'C'e”tly

opera&&? data comuni cat1 oh ‘system the cgpabrtity o voj-ce comuni cation as
wel | t h@pd increasingly so, where voice communications .8 very

much desired. In some cases, it is absolutely essential.
Of course, the user can communicate_py_voice with a U
. separate mobile or portable unit operating on a '
completely different channel and/or communication_system.
15 ~As will be readily recognized, snch_option is quite
expensive and, at the same time,iinefficient.:

‘There are, of course, systems that accommodate
~ both voice and data on the'same_system, and_e?en_the same
20 channel. However, these are primarily voice systems
~adapted to also accommodate in limited terms the
transmission of data. They are primarily des;gned to
effect channel management with suitable voice protocol
arrangements which are not efficient for data management. .
25  Moreover, such systems have no means of guaranteeing the 'QJ
system will be used for a. minimum 1evel data
transmission. Voice communication can and does—
frequently dominate system usage entirely.

30 What is needed is the ability to add to an o
existing efficiently operated data communication system
the capability of voice communication as well, thhout
changing the data access protocol being used therein.

The addition of_tne_voice communication_capability should

35 in no way increase the level of_interference on such

~channel when units are operated in either voice or data



changr ng the data access pratocol -being used therein. The addition of the

voi ce communi cation capability should 35 I n'no way increase the | evel of
i nterference on such channel” when units are operated in either voice or
dat a -3- node. Moreover, there needs to be an effective nmeans and net hod

of guaranteeing that specifitc but progranmmable |evel's of data 5 capacity
are being utilized by the systemeven though it is shared by both the voice
and data traffic. Sunmary of the Inventier8 %0 Accordingly, it is an
obj ect\/;of t he pr esent i nvention to provide a shared date/voice

comuni cati on a nmethod of operating radi ata termnals in such a
syst em and anﬁag ﬁtr/?@reaa% thars/ peede b6 ARl e?ksnénen means; ke method

di sadvant agesf mrhmeemgcm specifid dnnt prog fathﬁitﬁﬂe Idvels of dita

accor dange | e n th oyj ded ,a shared
dat a/vor%e ‘Cﬁgkﬁsﬁ ﬁ?oﬂ%&s%ﬂﬁ?&iﬁ% t§¥ g}t’étg tb$3§ oft é%nﬁltadf'aed by
a network cch)t rhnthptthWGe and datal mrafncr.y of radr o data terminals with -
voi ce capability, said systemoperating with a predeterm ned channel access
protocol in, he data 2_ ,mode and wherein data priority is maintained for a

set but progrEREiE e HYEUHRN Sage, conprising in conbination: neans
in each of the data term naI S arranged to seek access to the conmuni cati on

h I d k I
rocess i ar  anodACeSRIBE iS58 Guigat 4F TS tsBR fuVentiBnaeS hidride
station in \aorsatmrerdddaae{dowmrd:nmnmmcatlbnr systenend anethmd sof r operating ng
data ”essag‘%ﬁdft&”da{tﬁ téﬁnigﬁ{ige{ﬁ%uﬁ ?ahgstéﬁﬂuﬁﬁf' nghgfperating in

voi ce node; s ,arrange ol ce nod era lon and return the
base statio atl VRice mmﬁtr whereint the ahﬂaee,drsadvantawanmam beii d

net work contgvelreOfies &ss @it Péds@”ﬂﬂgvia‘?edfm ntain
15 In accordance with a first aspect of the invention there is
provided a shared data/voxce communication system having a _
central base station controlled by a network control processor and a
plurality of radio data terminals with voice capability, said system
operating with a predetermined channel access protocol in the data
20 mode and wherein data priority is maintained for a set but
' programmable level of data usage, comprising in combination: ,
- means in each of the data terminals arranged to seek access to
the communication channel and request voice mode operation;
' means in said network control processor arranged to grant the
25 request, operate the central base station in voice mode and inhibit
all other system terminals from sending data messages during the
~r - pendency of said requesting terminal operating in voice mode;
means arranged to terminate voice mode operation and return
the base statxon to data mode only operation; and
30 means in said network control processor arranged to maintain
a set, programmable level of data traffic for the communication
~ system.by denying any voice mode request by a terminal when said
programmable level of dara traffic has not been reached. |
In accordance with a second aspect of the invention there is




a set, progranmmable |evel of data traffic for the.comunicati on system by
denyi ng any voi ce node request by a term nal-when said programabl e | evel
of data traffic has not heen reached. In accordance with a second aspect of
the invention there is provi ded, in a shared data/voice conmmuni cation
system haV|ng a central base station controlled by a network control
processor, 5 " having a plurality of radio termnals and operating on a

- standari zed channel access protocol iﬁFthe data node, a nethod for 7~ §
permitting such radio data ternminals to further operate on voice mode™hile
mai ntaining a set, but programmable [evel for which data priority is

{f&l ntai pRa@ I avxdédh PlihsS hn@hhhééi lsdf@?v@ifce b@mmumeatbé@vsyktafﬂl :ﬂwﬂh glao ga: a

ermnals vVoi ce abiliti Q e radio data.

term na|c§n¥m@tlsgg§e atak tc(?'\t@?%%rﬁiuycg%’ ‘Qﬁr@h%q{ﬁgﬁ E est Voi ce

nodeSby hawidgng plyradityt of niadiad tetanmal@amkdetopemmgngm rae standariked ont r ol _

pr ocess t r 1 d it ng the
entral pagnel, aﬁ‘&%s %%P‘c‘e‘fﬁﬁﬁ ¢ 'daus®AGAE) B iR 10 pertft sysi'ﬁ%n

ter mi nalSychr sadics dadanterapalnite FUEIEE cQPeRAte nOR  Vialcse Taede yWhile he

request ifgirt@inthgak @ataraht dg?aﬁﬁhﬁﬂldﬂé?el tfer Mwhith Ndatko iprforiBp s
operation aqd re urmpu%‘&g ation to data node only operation;

and havFﬁ@”c epféé’ésé)gr deny any voice node requests by
any 10adi o datproviding athewadics adatap tegminatsbivith ewcnbeoﬁayabmtiesaf fic has

and varce corbaimittipg,ing Bbgkﬁf;&%r SHARE PR 'ﬁ%‘"nh%e@é Sk | ﬁﬁ%‘ﬁfﬁciﬁéé‘
base st 40i @hsmmmm@gnw &t n@mbrwctdﬁgpgst voice mode by sen lng a
predetermined ‘data packet; o
having the network control prccessor grant the request under
15 specified conditions, operatmg the central base stauon in voice mode
and inhibiting all other system terminals from sendmg any data
messages during the pendency of the tequestmg termmal operating
in voice mode; - :
terminating voice mode operation and returnmg the base
20 station tc data mode only operation; and _
‘having' the network control processor deny any voice mode
requests by. any radio data terminal when said programmable level
of data traffic has not been reached.



processor, as well-as a plurality of data termnals wth voice capability.
The system operates with a predeterm ned channel access protocol in the
data-node and wherein data priority is maintained for a set but
programuabl e | evel ‘of data usage. 10 The s¥stem 20 25 30 35 CVD0421H

i ncl udes neans in each of thé data terri nd€ for requesting voice node for
t he comruni cati on systen1 And in the network control processor, suitable

i ncl uded th
Syet emtier i nal s PR ERATRG RS SRACthBRt Jor | RV ehELBE o eBRh, daea
request i nganérvehae opmmammghmrt isaratametsrmvaéed/ewniah haans for
termnagi r@eﬁ'@faf?gcgogﬂ@‘édoﬁﬁrs%t 'é%&t?:ioﬁrb é&t\ﬁ;\% t”ﬁeéﬂgrﬁeh%‘t&%ﬂ

t he base station node. onl peration

processor R¥QGEFHeFudas Wednds aﬁor"‘l H%aa}%‘mg"% gq,‘ga p'F%‘tj’Pﬁmﬁl vikb ¥pige
data traf :‘A%&pél@ni’ay commsg@weﬁcn che¥ted ywith ﬂlrpﬁédgﬁeminéfd:c eaaﬁmda
requests erever_an never, .t I a ev.e tra | a not
oo acH AR SHS  pBEaRRT S kng A HA ™hg Whordin ‘Bpéal RRLOFLELSS]S
is a bl ocknaiinGadnedf farcanseftt bavtalprhgrammilyle ochevel cafi datayusageuhi ch

may b?xfonﬁﬁgeéggtéﬁ known in the art; 20 Figure 2 is a block diagramof a
shared voi ce an _
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data communi cation system which has been constructed in accordance with the-
present invention; 25 Figure 3 is a further block diagramin nore
detail.of the conmunication systemof Figure 2 showing a nore detailed
I nterconnection between the constituept el ements thereof; 30
Figure 4 is a diagramatic representat{gn of a request by a portable
terminal for a grant by the central neéfwork control proceseMnbhad# station
and the associ ated protocol for operating the comunications systemin
voi ce node. 35 - CWD0421H Figure 5 is a floow chart of the channel accags
procedur e iiGledes meanncinyepch cfditheaifdara Serminpalentasta voice and
data nodesedifesting voifbOnbaed for tHd Worhtiadt Dbnt S9s¥aice aad
assi gnment, rqgedure_efiecteg bi the NCP for gr ntlfg or not granting a
Voico r equdbiENe; REFEOTk; CORtTPl: PTACRRSAR vSul LRI BRaREIRBR10 dat
term nal dpsrhided fortgeantiagasuclyiresyuesiss, Wiibiedagt all other
t her ehet wegn.. £l gur LS. a te diag Qi t \or ntrol processor -
and §§se sﬂ?ﬁ%‘hgg%g?gf‘%ia F%Eﬁhgegﬁ gﬁg%‘% lpgﬁéégn%‘aggnén ghet ransition
t her ebet wpmndeéncyfobetbei pequestinchdaminal cep&ndbingein €beerring now
to the drayd{\6s méabyPh dibg %@aﬂaé) ] ceg%% L £84 h@NeRUSLETL0, . Which -
may be 20% cons?ggégdégghﬁ%gvﬁ i-n the z?fat% IS I -%g%#gtggééi‘kgglb%ck formin
Figure 1. MOfe s9ReEALhED atcan: ARPRPRARS 1. ABE ¥ eBATRANgC SRS i sing a
transnm tt eadd spdciefict¥edata mode only operation. The network
10 control processor alsc includes means for maintaining a
set programmable level of data traffic for the o
communication system by not qranting any voice mode : .
requests wherever and whenever the programmed level of
data traffic has not been reached as programmed..
1S
Brief Description of the Drawings

Figqure 1 is a block diagram of a conventional data
only communication system which may be considered as
known in the -art;

20 i
Figure 2 is a block diagram of a shared voice and
' data communication system which has been constructed in
- accordance with the present invention;

25 ' Figure 3 is a further block diagram in more detail
of the communication system of Figure 2 showing a more
detailed interconnection between the constituent elements
thereof;

O

at

30 Figure 4 is a diagraﬂgé representation of a
request by a portable terminal for a grant by the central
network control processor/base station and the associated
ﬁrotocol for operating the communications system in voice
mode. :

35



16," operating in full duplex node, which comunicates with, by nodem 18,
and is controlled by, a network 25 control processor (NCP) 20. The NCP
in turn comunicates with a host conputer 22 as indicated. A plurality of
portable radio data termnals 24 are also a t of the system 10,
operating in half duplex nmode; * 30 A§7%reV|ously mentioned, a
standard channel access protocol has been devilsed for managi ng FHE042LE
comuni cation system 10 of the above type described. The radio data

term na¥’s 24 individua hanne access t|n data packets
on the inbound channel !E‘Iiﬁg g S LI e'lﬁﬁﬁ\l(# 2%“? n‘f%?‘% L4BFSEES he
ot her (and Ii stpnoqgﬁurpsmﬁet@erd oy £HE! gifstdm scddibe dgtactermdnals in

CMD0421H bits | ahe el Iﬁ?ﬁ sltlons in the outbound stream
These bits may- %% ?e?g?%éd to as it bits" and correspond to a

conventional busy tone | f another term nal has a data nessage .to be sent,
'ttf' [JSt 1CHl Lors 05 - tz‘ﬁfﬁt“l@ aafﬁlidﬂléléﬁ"&iﬁ éﬁethéh(réi&tebbhil\mﬁn .
se pon such occuyrrin e termna its after i C

Toni tors t he chaﬁﬁimg%% oppduRe REARGte T e NeP cEpEqUEpnEd ST
inhibit delay thot gmantingid aolloe drexjuestif ed betmeen zero and sone given
time T, 10 usual |y set to substantially correspond to the average inbound

data packet length. At sone point, perhaps after repeated attenpts, the
referenced term nal w Figunel Toriss enstate i dlagran bof sa gporvablebaadise t o

transmt iyl | nggpaeEetdihate ffect | velm%qn %T&@té)’ﬁ&%&ch”mEa%r %ikh

operates efficiently and e I s capabl e of data onl
conmuni cati on. transition therebetween,

et Figure 8 is a state diagram of the network control
processor and base station operating in the data and \
15 v01ce modes with transition therebetween;

Brief Description of the Preferred Embodiment
Referring now to the drawings, a typical radio
data only communication system 10, which may be
20 considered as known in the art, is illustrated in block:
form in Figure 1. The system has a centrally located
- base station 12, comprising a transmitter 14 and receiver
16, operating in full duplex mode, which communicates
-with, by modem 18, and is controlled by} a network
. 25 control processor (NCP) 20. The NCP in turn communicates
' - with a host computer 22 as indicated. A plurality of
.portable radio data terminals 24 are alsé a part of the
-system 10, operating in half duplex mode.

30 " As previously mehtioned, a standard channel access
protocol has been devised for managing'the data
communication system 10 of the above type described. The

- radio data terminals 24 individually seek channel access
by transmitting data packets on the inbound channel. The'

35 base station/NCP 20 informs/advises the other (and
listening) system terminals 24 of this fact by setting



For the reasons set forth in the background section previously,.there is in:
many i nstances a need for voice 20 capability as well. Note that it is a
need for voice capability in essentially a system designed for processing
data and not vice versa. It is not a gystemintended for voice

conmmuni cations only at the inception aéé, subsequently, where the
capability .of processing 25 data is ded. The data syst @Modf43I®e present

i nvention, which pernits limted voice comunications, is set forth .
dlagrannatlcally in Figure 2, which system has been 30 ~constructed | Ry
'accordancehmuﬂ1hﬂnaﬁaduaﬂnnredetQEn%me@enosiﬁiensldm the muhpund s, the

system 30 gk Glagll’ € Thdse BXs 'n\é(}e ﬁé‘ai-eférﬁeauté as v irhatn A oﬁgjg-al ly

| ocat ed base station 32 js provi

recei ver 34
L ansn 1 { oATde COTMARRARSh by GanvEnELBbaRy RHEY: EoRew ( FA APAGISHI0 whi ch
in turn comimeshau @ datwlessuget ts ¥a. séngl, uidl iftixst monitors

POr ke R Enaned DU M0 SudB RS TIARE Bt P A LT O
of voice tUpnmﬂsunhnocnurrmngaethectqpmnnel(weitshawwpnﬁdm1tiqnwh to-talk
switch.  FUELREr A% 1@%0&1:% tt?%chéﬁga 4 f, 0" 'I‘i’lfjfsegdé{%éﬁ/ oi ce '

capability, the tone renote con renDte cons

provi ded.  Bimgr aayeibe Iléﬁfqgfﬁ%s@?lt%ﬁlﬁhe&npﬁhiE%MGi%a And Jsﬁmwn in
Figure 3. uh'if%d:dil @istridittdd Petween zekor aﬂaedeﬁmmlwﬁ igkd sr, system

S REC AT R N R A R e
inbound data packet length. At some point, perhaps after
repeated attempts, the referehced'tefminalzwiil find or =~
sense no inhibit bits and will be free to transmlt its -

- intended data message packeﬁ.
15 . . o o .
The system 10 in Figure 1 operates efficiently and
effectively, but is capable of data only communication.
For the~reasons-set forth in the background section
previously, there is in many instances a need:for_VOice
20 ' capability as well. Note that it is''a need for voice
capability:in éssentially¥a system:designed for
_processing-date and not vice versa. It is not a system -
intended for voice communications only at the inception
- and, subsequently, where the’ capabllity of proces51ng o _
25  data is added. o N\

' The data system of the preésent invention, which
permits limited voice communicatiops, is set forth
diagrammatically in Figure 2, which system has been

30 constructed in accordance with the precepts of the
present invention; In broad terms, the system 30 of
Figure 2 is much like that of Figure 1 in that a-
'centrally located base station 32 is prov1ded comprised
of a receiver 34 and transmitter 36. Modem 38 permits

35 communication with the NCP 40 which in turn communicates
with a host computer 42. A plurality of portable/mobile



basis and are of the type referenced as HDLC -ABM nodems 15 operating with
the capability of 9.6 kilobits.. A general comrunications controller (GCC
54 is located at the base site intercoupled to the NCP through associ at ed
nodens. Mbdem 38 of Figure 2 is shown as a pair of nodenms in Figure 3,

whi ch are also of the HDLC ABMtype with 9.6 ki-liobi t s capability.

Wre lines indicated at 52 constitute a fpurﬁ)re TELCO ci r cui tC‘AﬁQO?fi gt
full duplex communi cations between base station 32 and NCP 40.

voi ce grade, line 56 connects the TRC 46 with the renote consol e 48.

Finally, a scr r 8 | dgd 'sp‘@y@l

RS- 232 1ink 60%[4(;1%%?\%5 f@ﬁﬁ‘inggsl %?o?%gt ?%%al sﬁpg'\gge bde]:[ vveen tﬁg EIMCP 40
and the base sS¥S%¥Ra2 Ia thifcFases EAaiqi date fermingls 44 Axe also
conmmuni cati on Idapamﬂ@dr@ycé hetflaﬁemebsbnahnaon&eﬂee é&mpm“ knae

Srack of the dSROW JHFER SobesHTEOLbRtE Brathh., SREHRr LA s i page (FE
identity @% th&hearrandememt for effeeting uo_;tcparc_anpalln!mumrrethe Id t?nene.
35 | . 0
process dat a. tl—fﬂnﬁ Q%é operg}'%éﬁr/\? yé%&rrfé%%&%%hgg’ggm‘féj?%ﬁgﬁnel

access prot oco[P'-'%&V q ously described in managing the data traffic over
the system Even though system 32 has been given the capabi lity of voice

AR et ST e TR AN
permttinyoand shevayi ity Figure t3af fIn addikion tacthedpagviousiyhe first
instance, the RUIFAOl G LA GShant 544P8! 4¢sPUR! 30 includes 1imited
S distance modems (LDM) 50 permitting communications
between the NCP 40 and host computer 42 on a full duplex
basis and are of the type referenced as HDLC ABM modems
15 operating with the capability of 9.6 kilobits. A general
commuhications controller (GCC) 54 is located at the base
site intercoupled to the NCP through associated modems.
Modem 38 of Figure'z is shown as a pair of modems in
. Figure 3, which are also of the HDLC ABM type with 9.6
20 kilobits capability. Wire lines indicated at 52
constitute a four-wire TELCO circuit to permit full
duplex communications between base station 32 and NCP 40.
A two-wire, voice grade, line 56 connects the TRC 46 with
_ the remote console 48. Finally, a scroll mode terminal
~ 25 58 is provided which is coupled by an RS-232 link 60 to
' the NCP 40. Data information is passed between the NCP
40 and the base station 32 via modems 38 and wire line 52
while voice communication is processed by the dispatcher
at console 48 over wire line 52 to the base station 32.
30 Terminal 58 permits the dispatcher to keep track of the
data or voice mode the system s operating on as well as
the 1dentity of the user utilizing the system at any
'particular moment in tlme.

35 ' It will be recalled that system 32 is primarily
designed to process data. Further, it operates with a



request authorization to operate in_the voice node by 10 ‘first sending a -
request to talk (RTT) in the formof a data packet essentially in the sane
way as it does for data. Upon receipt at the base station 32, a decision

by the NCP 40 nust be nade whether to grant such request. If in the
affirmati ve, a suitable protocol ‘arrangesent 15 must be initiated to

grant the request and nanage the ensuiﬁd&Soice comuni cat i @MAGX 2B keepi ng
other radio data termnals fromattenpting-to conmmuni cate during the
pendency of such voi ce nmessage. 20 - This is depicted graphical kg in

Figure 4 shpeicificthchannekagcessprotocalt Rt Previiousdymdssenibet by a
particul ar haﬂia‘i‘;[a%q tﬁ{éﬂd@éa%ﬁf&éhavsﬂsuhagsps% e80! graergst abl i sh the
nage :

sane and ma yst-em The radi o fata erm-na initiates the

request by%ugtbliﬂfﬁﬁﬁj“ 24 hae heenIiven tBR GHPFPélti&YmQFaIV%%C%tep 62
whi ch ef f egtarisndElicdi a0 ac&céfwaﬂ@erwthatnedpkaseweiweﬁﬁm?tﬂﬂ as a

requegs to,talk n. recel he - bas ' tigon and routed to the -
NCP a %em éﬁof’f’q &%@P 5?cﬁ§§ P5° ?P nfﬂ?ew]eiﬁ’%hannel to
30 voi cethelldatfandiuk mdlos pmkvigiom forepermakting ame chmgfsmi
subsequent d e S i % t nt |s made at -
step 34 lﬁé&r? reggl&ﬂg%%ﬁ'g&bibrta ?éég?%g;‘%ig tg'ht S’Pr% ﬁr@f

acknow edgé@sm@ehheﬂg? :mr%ablss ¥Rdio data texmdnaiHdthaush a ter m nal -
then waits g ésuf AU hAeid DL weoﬁEPaéQ iﬁhthucaoqwnﬁide daya activity

gﬂpgp 22?32? ag%ﬁﬁﬁgp |n|t|at%%5;€|cgi§g ?38¥)f'r5 5¥Et$f g
data packet essentially in the same way as- it does for
data. Upon receipt at the base station 32, a decision by .:;
the NCP 40 must be made whether to grant such request.
If in the affirmative,_a suitable protocol arrangement

15 must be initiated to grant the request and manage the

ensuing veoice communication while keeping other radio
data terminals from.attempting to communicate_during the
pendency of_such voice message. |

20 . .. This is depicted graphically in Figure 4 show1ng
the necessary steps to initiate voice communication by a
particular radio data terminal 44 and the ensuing
protocol to establish the same and manage the system.
The radio data terminal 44 initiates the reguest by N
25 pushing a vo1ce request button on the terminal at step 62 -;J
‘which effects transmission of the appropriate data packet
interpreted as a request to talk (RTT) Upon receipt at
the base station and routed to the NCP a decision is made
by it whether or not to assign the system channel to
30 voice. The factors for making this decision will be
discussed subsequently. If the decision is in the
affirmative, the grant is made at step 64. Upon receipt
by the portable radio data terminal 44, it acknowledges
back the grant at step 66.
35



05" at step 68/ The sub- audi bl e code may e ejther a tone or a digital
signal as desired. Upon receipt thereof by the radio data termnal 44,

voi ce conmuni cati on may commence and is effected upon the push-to-talk
switch (not shown) being activated at step 70. This causes the voice 10
nmessage to be transmtted aleng with the suga di bl e.code signal. If the

di spatcher wishes to.send a voice nmessage b CE to the radi o datGMA®42dkal s,
the sane is likewise transmtted along with the subaudi bl e code signal as

i ndi catted at step 72. 15 The voice activity continues until conpleted or S
terninated by predeterBhfc8atanterrinal thegewaiss Log farihex iagtien e

L erm nat ed 3yda¢fn/eq&ci=h@otol R8I REP éﬁhsoaﬂahhta?hbbﬂiw dnhrm:é,l( m) t ol
ei ng exceede o{ce inag out .be e c)- bein
tern?nated attﬁé?%ﬁﬁfoﬁnéf£$ﬁ§ &P%& tﬁér Egﬁ|§°9P k§3€$§§§enlon or (d?
by be: Ing pr eerrutmhd;m.ttingeagsupgrvabbryz55ub-aud1b1len ciddies sﬂzgr&mt_ (ste
overal | system u

function §$fect e ggé ﬁg mﬁégsgg%dgﬁggggga anne g@béﬁs U qéﬁ’or
system radi o da&a adigiualaasignalrray desiredns rrUponore@eLi@th mmm the
made to do so Li%&ﬂoadﬁé&ataﬁﬁiﬁﬂg 24 vbﬁébcébhﬂﬁni%*&i@%ﬂ conffiéice 2N

only when, such request Is requesting term nal transn1t

voi ce; and everﬁ%r%s 9ﬁf?egﬁﬂePPPﬁet%PPBﬁhvgPt‘§atu$esé’y"-éﬁ@n et shewvnbde
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signal. If the dispatcher wishes to send a voice message
gh; _ back to the radio data terminals, the same is likewise
transmitted along with the subaudible code signal as
indicated at step 72. _ . !

15 _ _ )

The voice activity continues until completed or is
terminated by predetermined conditions. In general,
voice activity may be terminated by any of the following:
(a) overall call 1ength time limit being exceeded; (b)

20 voice inactivity time out being reached:; (c) being
terminated at the option of the dispatcher at his or her
discretion; or (d) by being preempted by an emergency
call. '

K;* 25 In this manner, the overall system 30 operates
with either data or voice, but continues to function
effectively using the standard data channel access rules.
The system radio data terminals 44 may not transmit voice

_ until a request is made to do so using a data message

30 indicating such request. When, and only when, such
request is granted, may the requesting terminal transmlt
voice, and even here, only after the NCP converts the
system to voice mode operation and indicates such. by
transmitting a supervisory, subaudible code signal. The

35 other radio data terminals in the system are-prevgnted _
from accessing the channel during the pendency of either



[err] CMD0421H a.data or voice nessage. Wi'le data is on
the system channel the inhibit bits are set in-the outbound data stream as

previ ously described and will cause another radi o data term nal when it
nonitors the channel to wait 05 .a ra mtinme before it attenpts access
again. Likewise, if a data term nal, nonitoring a channel, encounters
voi ce, such terminal wll again’mait-a r omtinme before eMbesrllEng to
access again. |t should be pointed out, however, since voice activity:
inherently results in a 10 | onger use of the channel: that the randomy

times wai t@ddagaobirevorismd mesHageal éﬂatlerﬁatmgiaccnsthausysnemessarl ly be
| onger me@h&ﬂﬁg %ml'rﬁz:l%ﬂel{ ghbe Ion er 'fﬁ CRETYREGBLhA dathn Ot her

words, the In | "TeS S or vol ce operation than for
dat a. Th|SSEEeaml§sd@FQMi9¥ﬁl¥t4ﬂ99#¥h94ﬁﬁ34 %%1%H%ﬁhs¢naFP§BF€ 5. As

ZQOW? ttherf%%iowaa%aat@&mm 'vﬂiérfaih/dﬁ?ﬂ’ﬁoltsﬁnﬁﬂ?@gcllﬁaﬁﬁéloltéab%l?:e[)m 26” |
at_ste an S or.e 0 deter .
are &% alto aspa Il@? % #° ﬁi"cﬁ‘%‘%ﬁ?ﬁga??\%s%h%ﬂ?\iﬂ LF'% Sior data -
operatlﬁn ifha gh&ad&mdmﬁahﬂk;)ﬂnaﬂdmmnitﬁtimq alamannelgcénuahﬁae&@ stFp
such t ei n t na

Sonki ng actitee o rien LenB A SR fed th WO 4 L84SR 1pliBe T
attenpts 2&ttewvpiing ta::magaaqaim stEtp ﬂmulotdneepeényem pukphibit bits
are not deﬁgg%ggrass@gdg; {fPéfgﬂ% rggﬁgiglg Salf voice is

on the channe at “ste S |ts ge I n the usual
manne® | f ?ﬁﬁeFoP§é|Q¥(ﬁh%ﬂﬁhﬁPnQ#KaFQ§ %ithe §%¥§°Ph ipgsgwadsede) random

30 ti nﬁrbyt ﬁﬁh&ﬁ' &&diw ﬁémmgﬁ afﬁtéhp@zﬂ@ &@é@édsmuﬁﬁdhwal tls a random
time wthin_ that ste e at £ing, ¢hannel access.-at
step 80. INCCRRSAFAIY Hr JHRRR Witerute e=tem, L gpaBde g atente o U
| ost due twoxepeebamunwdatmanu;fIn aﬁharmwords, the inhibit times
- should be longer for voice operation than for data. This
15 is depicted in the flow chart as shown in Figure 5.

As shown therein, when a message is ready to be
sent by a radio data terminal 44 at step 80, the channel
is monitored to determine if the inhibit bits are set at

20 step 82. If'yes; indicating the channel is in use.for -
data operation, the standard (short) ‘random.inhibit timer
is ‘activated at step 84, such timerlbeing'inathe range of
0 to 250 milliseconds. The terminal seeking access waits
a random time within this range at step 86 and attempts

25 channel access again at step 80. Conversely, if inhibit o/
bits are not détected as being set (step 82) the terminal
determines if voice is on the channel at step 88 and, if
not, sends its méSsage'in the usual manner. If the voice
is7de£ected, the terminal sets the long (veoice) random

30 timer at step 92, in the range of 0 to lé-sedonds,,and
waits a random'timeiwithin that range at step 94 before
again attempting channel access at step 80.

In this way,'the number of messages that may
35 otherwise be lost due to repeated collisions for channel
access may be significantly reduced when the system is



access may be si‘gnificantly reduced when the systemis CVD0421H
operating in the voice node, because the "long" inhibit tiner is invoked
rather than the standard or short termtimer utilized when in data node
since the data nmessages are normally nuch shor in duration than voi ce.
05 As nentioned previously, one of the advan égis of .t he system of the
present invention is that it .maintains a use eci fi ed maxi numcpoLASNH
utilization of voice on the channel Thi s guarantees the channel will be 10
reserved for a given |evel of'data activity. As an’ exanple i f the maxi mum
anount of voi ceoperating dnctbecvoise mpdec kecassecthentlong? dpdbuidhtyi | |

be condi tioned ¢gnglayaneoidhsl AtHIR Yikin Ofnd 'eaNaaDbe LhERuiddrbe

devoted to data tr s ratio_ean hange

needed or si npl §iBeES Bﬁﬁéézeﬂhv@%li&ﬂa&# dodeisinge  Hhe dats @PW% 0

voi ce utilizatigbei fio2al IR0 mudh shviddr iih dieraeloni ehakyvbiieeNCP 40 in
determ ni ng whether or not to 20 I medi atel y grant authorization or voice

comuni catM®n when a request i's received froma systemradio data term nal
44, or, if not, to queAs mentiemedstprevidusky, gnmtoﬁnthef'advanitlage‘s' resft

out basis when t e d [ S
and procedure |éﬂ§e%§%{e§ mrPa%"I%‘% %’gﬁt P:lﬁovvnflgn‘é guie E\QQ.r%]a%fé
al gorithm as th@russrcsmufé@ddmaevrin%@qmewbu%’@ib&zatagm g&nmeice on
procedure as vetheaghERnehdl Nkl o YhahalddP ki@ chafhb® @193k to voi ce

traffic. VMen a gg;bgd ot vVoi ce
r a given level of data activity. As an
example, if the maximum amount of voice traffic is chosen
Y, not to exceed 15 percent, the system will be conditioned
to guarantee that 85 percent of the available time will
be devoted to data traffic. Of course, this ratio can be

15 changed as needed or simply preferred.

This selection of setting the ratioc of data to
voice utilization is an important aSpect in the decision
by the NCP 40 in determining whether or not to

20 immediately grant authorization or voice communication ..
when a request is received from a system radio data
terminal 44, or, if not, to queue the request for later
grant on a first in, first out basis when the request may
be honored.

This decision-making process and procedure is
‘depicted in the flow chart as shown in Figure 6. The
algorithm as therein contained determines the voice call
assignment procedure as well as maintaining the specified
30 ratio of data to voice traffic. When a period of voice .
activity ends, the NCP 40 temporarily stores the duration
of the voice message. It then computes a "data interval®
based on this voice message duration and the desired or
specified maximum utilization of the channel for voice.
35 This data interval may be determined as follows:

-



~activity ends, the NCP 40 tenporarily stores the duration o6f the voice
nmessage. It then conputes a "data interval" based on this voice nessage
duration and the desired or specified maxi mumutilization of the channel

for voice. 35 This data interval nmay, be determ ned as follows:

CMD0421H Data Interal =(I - Max. VbiceL&%il.) x. Voi ce Message Durati on.

Max. Voice.Uil. Any voice RTT receive uring this data i GMOOAR1H steps
102, 104) is then queued, step 106, for |ater 05 processing on a FIFQ_
basi s when voice is permtted.. There is, of course, a mninum|ength taethe
"dat a i nt cPata Tnserwdy e () ~Mae, Yoice Ukdld & ¥eice Message Pax¥aticfni ch may be
pending as a. result of v0|3ﬁxb- 5e Hfithe channel. This m nimum data
interval can be a fixed 10 Iength based on estimtes of  the data-traffic
on the system or Any midseRMamcmNed adiirdfie dthis oddtag indeixtva INCP

estimate o e "p d- i Cg y Ie be

derived frgnggég %@6 %?ﬂﬁod%g nessa é£%%%he tgﬁSi?ga f?% ge appr eci at ed
that 03 f thEocesgingorn & SUFQ heais othen egige is| pavmiktest.ep 104, the
NCP 40 thedngbacks, t%is%dxfsea”)é ‘i?ﬁrﬁmsﬁélﬁ‘gtﬁ t8 Bhegr@atadt step 108

and, if so, W el ay, unti| t.he .curr dat eis flnlshed at
o inberkals B avinral sedonds t handle aRrodals; stiviaroope
channel twumchemaqdbmmeﬂdm s radresil g 18F a%ﬂeecbemng prewhaisly. The
start call gﬁ{ Rﬁ t _ P fs there is no
portabl e o?ﬂgéﬁg di stpfﬁri% B e‘{]al n%ﬁ%/%}a‘%gfa% %g éﬁfeﬁe Vol ce
10 length based on estimates of the data traffic on the
system, or it may be dynamically adjusted according to )
the NCP estimate of current “penned-up“ data traffic. ';J
This may, for example, be derived from the NCP out bound
message queues."" - A

15 _ S
It will be appreciated that, if the situation is
such that voice may be allowed at step 104, the NCP 40
then checks to see if any data message is in progress at
. step 108 and, if so, will delay until the current data
20 message is finished at step 110. If therefis.ho data
message in process, the assignment of the channel to
voice mode may then be made at 112 as- described -
previously. The start call duration timer may be then
initiated at step 114 if there is no portable or PN
25  gispatcher transmitting voice at step 116. The voice v
communication continues until such time aStthe repeater
' times out or the call duration limit has been exceeded or
the dispatchef“sends an abort command to-terminate.
' Following the cessation of vqise communieation, the
30 - channel is then returned to data mode again at step 100'.

The portable function on voice mode is depicted in
the'state”diagram-of Figure 7. As shown, the portable
while in the data mode at step 120 may assert the PTT to

35 request permissidh'for voice communication at step 122



cormuni cation continues until such tinme as the yepeater tinmes out or the
call- duration limt has been exceeded or the dispatcher sends an abor t
command to term nate. Follow ng the cessation of voice comunication, the
30 channel is then returned to data node agai n at step 100'. The portabl e

function on voice node is dep| cted in the state diagramof Figure 7. As
shown, the portable while in'the data node at shep 120 may asseModdmwErPTT
to 35 request perm ssion for voice conmmunication at step 122 CMD0421H

and ei t¥ler receives fromthe* cemrally | ocat ed basé+station 32 a busy
i ndi cation or arst adthierréedeivest frombthe centradliolopatedssiaseto use

voi ce communi cafy 53% 2 busy %ﬁdfcge;ﬁgn ? Qv\gkgﬂt' b The %{%’:eéjl

will be underst 00 erm na an appropria
after which thd&asep mmndt@nrmmismnthe yeenvoisp compandcation. it
will be made in the nmanner previously discribed. |If the signal fromthe 10

NCP 40 canpot be recel ved and sed an, out ,of range,indication wll be
initiat edggAs previ oust t@&d ?‘l%i%rf'ibfirﬁﬁ F§°P3Ve§rsa-ﬁ'ad§i]@} e

codi ng si gnal hmdémsmtbd)otmlt NS ot &t tenihal awi hor awaitr amsm ssi on by

bor 1 hbi o may 1 AERVBRATEE byad el wpivh EhE uEh B Red” deseiming cnne

at step 126 andhaly thespeant thay RId nadeéur t Rér sey ahtnwillobeemade in _
conmuni cation lphd %’ﬂﬁéf‘gpzl?@\?foﬁé’lftéfséffbedl f, I?O‘Eﬁéeéighﬁq &@Jﬁb&rﬁee In

nmoni tori ngﬁt he channel for volce traE m ssion, fail receive t

same With NG 149 RPORFY e oFese %sa’l"ﬂdp’éaf’ﬁls&?' sP@p opfg of (rang® vy
returns to the itmiicapiien asilhdbe aimticbatedep A80previously indicated,

K%, ’ the portable waits for a subaudible coding signal in the
outbound message stream to authorize transmission by the
portable of voice communication as indicated at step 124.

15 The portable may receive voice by releasing the PTT and
' monitoriﬁg the channel at step 126 and may reassert the
PTT to further transmit voice communication by reverting
back to step 124. If, however, the portable, in
“monitoring the channel for voice transmission, fails to
20 receive the same within a specified period of time as’
indicated at step 128, it simply returns to the data mode
as. indicated at step 120°.

_ A state transition function diagram for the fixed
'\ 25 end is indicated in Figure 8. Assuming that the channel "
for system 30 is in the data mode at step 130, it will
remain in such mode until a request to voice communicate
‘is received from one of the system radio data terminals
44. Upon deciding that such. voice may be allowed at that
30 peint, the NCP 40 sends out the grant and upon receiving
an acknowledgment back initiates the clear down data
function at step 132 where it may complete any current
outbound message, cause the GCC 46 to be put in the
"inhibit-on" mode as well as sending any queued
35 acknowledgments and ensure that the subaudible coding is
activated and transmitted on the outbound stream. It



A state transition function diagramfor the fixed 25 end’is indicated in
Figure 8. Assumng that the channel for system30 is in the data node at

step 130, it will remain in such node until a request to voice comrunicate
is received fromone of the systemradio data termnals 44. Upon deci di ng
that such. voice may be allowed at that poi nt, the NCP 40 sends out
tthe grant and upon receiving an acknow nt back initiat€400421H| ear

down data function at step 132 where it nay conpl ete any current outbogng
nmessage, cauyse the,GCC_46 to e "L [ de as

sendi ng an?ﬂﬁﬂ%dﬁﬂi§§ f°§cEn8ﬁ§§§§n§ﬁP§£§h e © gsﬁﬁaﬁepﬁle
codi ng is- @TT vedetindhdateathatt the dnbblumd)lﬁmm ﬁs ebmsyI\Vith [err]
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i ndi cate tha nnel volrce as-1n nay step
134. Ther & tajpoxrhedchy| thaydﬁepasshesdomyhumé'-hﬁ gaaltlcmrotim} the call

dur at bgn Oiimitnbéiﬁgl aﬁcﬂégﬁﬁdeﬂs iﬁd‘i&‘it‘é%t%‘t %tttoei)%e%whi\@h‘:h then

causes the repeater 't own_ and wll revert data node -at

step 130 widiFRheapsesakbhe H&P&aFéFrrFﬁ‘thPét AW ARG Ih Wbl cheviRer.

Al ternatively,thé Qataermeéakeati ageponce wnetxm:h@l@amiame sd£®a 134, and the

10 call i,s_no aborte NCP 40 or, the,i.nbound
channel , arﬁ]ewhéﬁgaﬁﬁl BPeafﬁgﬁﬁgc’ﬁr g‘ﬁ gltﬁré'&q'e{j" }¥e ?ﬁbound
channel\Mldftnrd@ebentﬁad agiqetohutyeanhamnﬁleﬁﬂhamepﬁlzﬁ,eanépbheer :

drop gut t'd@hfaﬁseﬁatrﬁ ecif%@éil&oabgﬁtﬁldea”th@%?’Q'haewf@geméﬁitér step .

t tinme, revert back

138, or, e, subaudi bl e co I.s received fore
to step 13Fhfh Qb?%@dlﬁﬁéﬂﬁﬁlchaﬁﬁeﬂ |§uHéP§PPﬂﬁé§Q§§Q&n9Wén%nHlvﬁ|ce i s

on the PTT is detected, the inbound channel will be determined i
as not busy and may either, aftexr a repeater drop out o
time has expired, revert to the clear down voice mode at

15 step 138, or, if the. subaudible coding is received before .
that time, revert back to step 134 where the inbound
channel is determined as active and voice is on the
channel. Assuming that step 138 has been reached the
repeater will then be turned off and ‘the system will wait

20 for any voice in a predetermined w1ndow after which it is
returned to the data mode at step 130.

Accordingly, a shared data/voice communication
system has been described wherein 1nterference between
25 data and voice mode operation is effectively minimized :;
while at the same time guaranteeing that a set level of
system capdcity is reserved_for data,only traffic. The
system operates without change:on standard data channel
access rules or protocol at all times except when a voice
30 transmission has been authorized and is 1n fact taking .

' place, wherein the specialized voice management protocol
takes effect. Long and short delay timers are included
in the portable radio data terminals regarding random
times the terminals are to wait, depending on whether the

35 system is in voice or data mode, before attempting
channel access and thereby minimize message interference

F



channel . Assuning that step 138 has been reached, the repeater will then
be turned off and the systemwill wait 20" for any voice in a
predet erm ned wi ndow after which it is returned to the data node at step
130. Accordingly, a shared data/voice communication system has been

descri bed wherein interference between 25 ta and voi ce node operation
is effectively mnimzed while at the sane t?;b guar ant eei ng t heo G4 €kt

| evel of systemcapacity is feserved for datafonly traffic. The system
oper at &8 wi t hout change on standard data channel - ageess rul es or protocol
at all tines exeer Rl obi exc@siver eoilisdons e aestrtempting zedcand
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\_/ _ Accordingly, what is claimed is:
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20 25 30 35 * C L M ,S.* CLAIMS 5. 1. A shared data/voi ce .
communi cati on system having a central base station controlled by a network
control processor and a plurality of radio data termnals wih voice

capability, said systemoperating with a predeter ess
protocol in the data node and wherein data pri orllmmg"mnmmwwfor set
but 10 progranmable |evel of data usg conpri'sing % ntcokbi natt on: neans
in each of the data term nals arrange %o seek access to the conmuni catdon

channel and request voice node operation; means in said network controb#

processor; asmgged to grant the request, operate the central base station
In voic inhibit 15, all other system termnals from sending

data nessages during the pendency of said requesting terminal operating in

voi C&; D o T Share e m«%@ﬂ/&@&er h?‘ué’é}i&r? ggsggnp%fﬂh 0% aéé‘iﬁtfaﬁlt“r” the

base st a on opera and n sa net wor control
processobase rstagion wconteoihedi by 28 natvs@t Wamséore&@ af data

traffic bogralftg %@”M'&Qidt@nte&)ﬁh%m thﬂeww bYHtf.e sART&sysedest by a
term nal “when.Sai d .programgbl.-e Lev ta traffic Hag not_beep reached.
T ARFEAT i Wil EepARIGHIUIRS Iyl Are RCtHCHInte 1S 2B ol ai
1 wher ei madé dandawheasimardmd pmaraguestmnmnamed)d‘@roper dton i ncl.udes _
reanhy 2 RSBRGubSIE TR of €31 ket cooRSE B bl o oo d
i n accordance mgans 30 esthi af theodam Wﬁm&lss&ﬂfdﬂﬁedm@ #eekingeersso tgr ant
gg'tg r equest cdRimYR] i SP dhaMRar ahuoeeqﬂeituwcaemeardpmﬁent0 conpute a
means in said network control processor arranged to grant the
request, operate the central base station in voice mode and inhibit _\J'
15 all other system terminals from sending data messages during the
pendency of said requesting terminal operating in voice mode;
means arranged to terminate voice mode operation and return
the base station to data mode only operation; and
means in said nerwork control processor arranged to maintain
20 a set, programmable level of data traffic for the communication
system by denying any voice mode request by a terminal when said
programmable level of data traffic has not been reached.

\

2. A shared data/voice communication system in accordance with
25 claim 1 wherein said means arran-_ged"_to request voice mode

operation includes means arranged to transmit a data packet in

accordance with the standard data channel access protocdl.

3. A shared data/voice communication system in accordance with

30 claim 1 or 2 wherein said means arranged to grant said request for
voice mode operation includes means arranged to compute a data
interval and allow voice communication only 1f said computed data
interval has expired. '



interval and ali1 ow voi ce communi tatijon onl y if ;said conputed data interval
has expired. 4, A shared dat a/voi ce conmuni cati-er—systenTin accor dance
with claim3 wherein said data interval is conputed a I e - Bx.
voice utilization x voice nessage duration nmax. VoI cﬁi“iﬂm \ﬂml rein
the maxi mum voice utilization is the programmble |le IOn Vel ce
communi cation that is elected for systemqparation and the voice nmessage
duration is a duration of the |ast such s?age it transm-tted on the

syst en\/5. A shared data/voice comuni catfon systemin accordance with 15
any one of clains ) f .0 .sal 'y g&0k, tser rg - - | C€..y
m)ée oper at i o‘ﬁ' i nC‘I&uéggéerééwz;ﬁést?é‘w%%g.gg%g'gg’b%rﬁa e %t%@sﬁgns@gg t8 gg%e!%]e?mthhe
cal | duratiorflpimi 3 wdiesginesaidkdiata iHervalsis tampuied: agi agualutoor t he

di spatcheg transmtting an abort command. 20 6. A shared data/voice

conmuni cation systemin.acc rlda ce wWth ani/ one of th recedi ng cl ai ns
wherei n sai diﬁhwwﬂﬁ-ﬁﬁg%sﬁr i MOIGHh MY SSRES Dsystem terninal s

duri ng pendemgxofveicei ntidizatiomessage i ncl udes neans arranged to set
inhibit bits at predeterm ned | ocations on the outbound data stream 25 7.
A shared data/voi ce comuni cation system.in accordance with claim6 wherein
sai d means i rwhereinr g omaximume voieg uilizatipn isothe qurogrammable dpwel of

commni cab! O GiBaNESrhificAHh TRANSIsALIARBE S0 shsteth BpAITBNand aidl d
inhibit bits are set, ndom i nhi Qi t

and |[f so, toinjtiate a_.3Q short: _
Limer, and | (VGIBE, MASSRES HUNTARRR 5% ABTRRG Pf MomiAtnsUF FERMAES tyoi ce
i s detected anandmitedmoni ahei eps@mnnel or send its intended nessage if

voice is not detected on the communi cati on channel. 35 8. A shared
dat a/ voi ce communi cation systemin accordance with . ' .
W 5. A shared data/voice communication system in accordance with

15 any one of claims 1 to 4 wherein said means arranged to terminate
- voice mode operation includes means arran\ged to operate in
response to either the call duration limit being exceeded, the base
station timing out or the dispatcher transmitting an abort command.

20 6. A shared data/voice communication system in accordance with
any one of the preceding claims wherein said network control
processor in inhibiting other system terminals during pendency of
an inbound message includes means arranged to set inhibit bits at
predetermined locations on the outbound data stream. '

. 7. A shared data/voice communication system in -accordance with
- claim 6 wherein said means in said radio data terminal arranged to
~ seek access to the communication channel includes means arranged
to first determine if said inhibit bits are set, and if so, to initiate a
30 short random inhibit timer, and if not, to either initiate a long
random inhibit timer if voice is detected on the communication
“channel or send its intended message if voice is not detected on the
communication channel.

35 8. A shared data/voice communication system in accordance with
claim 7 wherein the short random timer is in the range of 0-250
milliseconds.



claim7 wherein the short randgmtimer is in.the range of 0-250 ’

m-| | i seconds. 9. A shared dat a/ voi ce conmmuni caW :
accordance with claim7 or 8 wherein the | ong randomm is in the range.

of 0-10 5 seconds. 10. A shared data/voi ce conmuni Mﬂmum'
accordance wth any one of the prece@g | ai s V\/ner t he

network control processor in respons 4 request .for voi ce nbdé 10
conmuni cation includes the further transm ssion of a subaudible code skgnal
i ndicating the requesting data terminal nmay comrence voice communi cativeh.

11. In® shaAﬁitﬁaﬁa/ ueta:/eo@@émmmmmeanenstsgmerhﬁm ngc@oﬁmrcleal lwikh ?ase
station gontr e nt SSQ vin ity o
radi o teéﬁtrﬂal9 °§d% %’&%Fgﬁ \reg klr?“% {ré(#t Fg%rd %Hgnﬂe? rggég ggpﬁ ocoI in
t he &at ssaesduls.a net hod for - permtting such radio.data termnals to further
operate on voi ce node while maintaini ng a set, but programmable |evel for

which data priority is maintained, 20 rrprrsrn?the st eps of: provrdrng :
the raditdatéd t%ﬂaﬂgt%vmcs/o%@wy&sppm iS¥StCe i F‘F‘F‘N@W dkhof the

radio fladn?y t&ié”((ﬁjﬁ'thet pre@&iid ng ceﬁ&:jst ?:vhéreu@dmﬁwd trgrsﬁtltfkgntmreamemmd havi

request voice node sendi n et erm ned .dat a_.packe avin

t hg net v&ﬂ'}fr&)rﬂrpfff’s%q oégs's%ﬁ%’o&sg tartgeﬂgﬁﬁtesfPr uYt%'g:P Eb%%? fied conditi ons,g

operlt i epmtunicationl inzdedey a!lheorfurthewolmsnndemwnd)ﬁ rehi subidudjbée | ot her

system tedqd rag‘aairﬁraxesaﬂ NPhée Ny i’in %%Qﬁege(gﬂ%hl‘gniagﬁ flfiioe of the
- rm natr ng v

requesting ter er at In vt oi ce
nmode opeY%‘tcPorFOdﬁ&“FM‘rﬂ%g t he base station to data node only operation;
and having the network control processor deny any voi ce node requests by

any rad'f)l datflntaersrrtr,glaéd detg/\%ai'cg 261 un“t'c'aal?{oen Isys‘?em having a central \Jr

15 base stauon controlled by a. network control processor ‘having a
plurahty of radio termmals and operating on a’ standardtzed channel
access protocol in the :data, mode, a method for permitting such radio
data terminals to further operate on voice mode while maintaining a
set, but programmable level for which data priority is maintained,

20 comprising the steps of: . 5

provxdmg the radto data terminals with voice capabilities;.

permitting any one of the _ra_dto data ,ter_rmnals to seek access
to the communication channel and request voice mode by sending a
predetermined data packet

25 having the network control processor grant the request under
specified conditions, operating the central base station in voice mode -
and inhibiting all other system terminals from sending any "data o/
messages during the pendency of the requesting terminal operating
in voice mode;

30 terminating voice mode operatton and returning the base
station to data mode only operation; and

having the network control processor deny any voice mode
requests by any radio data terminal when said programmable level
of data traffic has not been reached.



of*data traffio has' not been reaghéd.  12. = A.method in accordance with
claim 11 wherein the granting of. said request for—veice rpdeoperation

i ncludes the step of first 5 conputing a data interyal_and allow nﬂ voi ce

communi cation only if said conputed data interval hmll M!H ”lllt" A
nmet hod in accordance with claim 12 wherei _iai d datqd 4 ; mput ed
as equal to: 10 1 - nmax. voice utilization voi ce nessage duration max.

voice utilization where the nmaxi num voice utilization is the programmable
| evel xf 15 voice communication that is elected for system operation and
the voice nedishge Mumsathed %’ acanrdaneenwath tcli@ma'i'l“*E}é?@ﬁelr?bsibégéfafttlng of
transmtted qRidhRquesi oBr Vdice AnBAENBHetAtict GACUIIGE thet Stepl dfFirdd, 12
or 13 whepein the termnatin f volce npde operation nay be in .
response Po &SOMBHLIRRacdpta dﬂl“’a‘%'iagna‘llq?n?ﬁoﬁ’é?ﬁgv&gfeé@éﬁmuﬂ’ﬁ%atb%eogltyatlfon
timng out orsaidecdirgpatdhdatd rimeridlt ihag erpaedit command. 1 5. A net hod
in accordance with any one of the clainms 11 to 14 25 wherein said network
control processor in inhibiting other systemtermnals during pendency of
an i nbound mels¥ageAi sneshpdcirdatsordence nwithglaim B2t svherehy sgéd edataned
l'ocations on jhb&gvaptROLBehsiea akreqaa 39; 16. A nethod in accordance
with. any _one of clains 11 to 15 wherein i.n seeking access to the

conmuni cafi on channel it is first deternined if said inhibit bits are set,
and if so, initdahangveichanilizeiisiomx nhivbide trh8s¥ageadtratiomot , eit her
initiating a long random.nhibit tiner if voice is detected on the

conmmuni cat i oﬂjngﬁan %Fg HUusEalion, 4 ng its intended nessage if voice is not
detected on the conmuni cation channel . : '

where the maximum voice utilization is the programmable level of
15 voice communication that is elected for system operation and the

k_./
voice message duration is a duration of the last such message it
transmitted on the system.

"14. A method in accordance with claim 11, 12 or 13 wherein the

20 terminating of voice mode operation may be in response to either
the call duration limit being exceeded, the base station timing out or
the dispatcher transmitting an abort command.

15. A method in accordance with any one of the claims 11 to 14
25 wherein said network control processor in inhibiting other system
terminals during pendency of an inbound message is effected by
U setting inhibit bits at predetermined locations on the outbound data
stream.

30 16. A method in accordance with.any one of claims 11 to 15
wherein “in seeking access to the communication channel it is first
determined if said inhibit bits are set, and if so, initiating a short
random inhibit timer, and if not, either initiating a fong random
inhibit timer if voice is detected on the communication channel or

35 sending its intended message if voice is not detected on the
communication channel. '



=i

17. A nethod in accordance yvlath claim 16 wherein the short randomtimer. °
sets. atinme wthin the range: of *0- 250 ni'l | i setonds. 5 I8 A method I n
accordance with claim16 or 17 wherein the Iong s atinme
wi thin the range of 0-10 seconds. 19. A nethod [Im Hﬂmﬂaﬂ mth any one
of claims 11 to 18 10 wherein the g@&ng by the metwwomk eontr ol
processor in response to.a request f I ce node communi cation-incl udes
further transmtting a subaudible code si gnal i ndicating the requesti ng\
data ter r1n7r‘1al Amr%egt?m lr}‘cedc\é%;_ggngé) m\;}jt c gllﬁ(\)nlé wherein - the short

random timer sets a time within the range of 0-250 milliseconds.

18. A méthod in accordance with claim 16 or 17 wherein the long
random timer sets a time within the range of 0-10 seconds.

'19. A method in accordance with any one. of claims 11 to 18

10 wherein the granting by the network control processor in response
to a request for. voice mode communication includes further
transmitting a subaudible code signal indicating the requesting data
terminal . may commence ‘voice communication.




