COVMUNI CATI ONS SYSTEM W TH CONTENTI ON PROFOCOL ‘Background of the |nventioen
5 This invention relates to a control and data acquisition system such as
a system enpl oyi ng dui@SRMUEHEAT SN ﬁY%EEMoWIEEtaégﬁENﬂiﬁﬁaRRQEQQQLand a
plurality of renote stations, where the base station co

the various renote stations for processi ng and/ or prOV|des£$$g Qgtdfjfz
I nstructions to the renote stations. Sunmary of .the Prior

Ti me division nultirﬂﬁegggggggdndaoﬁOﬂHuntn&éheﬂ&gprocedures usi ng
contention schenmes include 'Poll Select' (trademark) of Borroughs and

' Et hernet' (tradenark). Exi sting systems provide nmeans (carrier sense) in
each renote un|t for sefsismginmentinnt helatesote anicentsral0 ansbrdatali ng on

the channel . fﬁfﬁn“@yQ@eﬁs §§Eﬁegs”§y59§t%ﬂﬁﬂﬂ'f3 féﬁ”ﬁﬁ%%éfdrgﬁlo

t he repeater, r & a dupl ex s sfen) the carrier, tran

central statioFCTRRNIGATIR Refeesn; 3 BEﬁGr&FPFH&Ew?QQN%|R%u¥ﬁ£ﬁﬁw aft h

no data, i.e. aeudtd astdsmgtfwnaganehe baaeastamoax dsaleéetl’é dé«étgﬂbm
it is not smﬂﬂeato rovi € g reSense. he caané gg :
must be tr %u¥?¥ %.E%ﬂ? 3|5F8 é?Pﬁn Eﬁdpﬁgﬁﬁﬁﬁ&Pan 4°5d?€ﬂ¥ PPy
cont endi ng r enmtomtrnl sinstruceidogl e Shet remokevetatidr=.
renpte-to-central signal is not necessarily received by all 30 the other
renote units. (In contrast, mhere there is a repeater, the signal froma
renmote i s repeated and BB e gPElox| Arfhe ot her renote units). In a
system such as the Burroughs ' PoII Select (trademark) system time is

cont ent | on et od 1 oot BHR SLVIRLER BRCHIPY e BiEaen ARG GRALEHTAFLaRR,
transmt a contemcarumess sagingwhonhentieacechenesy inod wimt tRdllnSeledt
the end of the GQUILHAON) of Borroughs and 'Ethernet' (trademark).
-+ Existing systems provide means (carrier sense) in each
remote unlt for sensing when another remote unit is
20 _contending on the channel. The carrier which is sensed may
be a carrier transmitted by the repeater, or (in a duplex
system) the carrier transmitted by the central station.
The carrier sensed is generally pure carrier signal with no
data, i.e. a simple 'keep off channel' signal. In a duplex
25 system, it is not possible to provide for a carrier sense.
The carrier to be sensed must be transmitted from a central
location and received by all potentially contending remote
units. In the duplex system, however, the
remote-to-central signal is not necessarily received by all
30 the other remote units."(In contrast, where there is a
repeater, the signal from a remote is repeated and may be
received by all the other remote units).
In a system such as the Burroughs 'Poll Select!
(trademark).system, time is divided into alternate
35 contehtion pericds arid polling periods. During a
contention period remote units which wish to send data to

the central unit transmit a contention message, which is
received by the central unit. At the end of the contention



2 period, the central unit transmts a‘polling command to those renote
units one-by-one which have been successful in 5 the contention procedure.
The polling command incl udes the address of. ghé’rennte“unit to be polled.
Upon receipt of its respective:polling conmend, each rempte unit transmits
its data. It is a problemthat there may be a Iarge number 10 (e.g. 256) of

remdte units rﬁgggahl thQO'&te‘f'&t:‘aqn amtéll&&ﬁ@mfeatsngw iR&’ b%glms J‘ﬁ]. 2 ent

contention per cafh.be divided into slots, each sl ot being
length to al | ochRERE FEROtEL Wk mReTRY 190S e"l&*%hlhéﬁﬁf Peﬁéms%qasﬁml tie

contenti Qp $>ertﬁd cohtentiidn prodedure WhiThe 3611nyneuaaand u.ncﬁtudes the
contention. a nayg&e nsucce sful ngg Ik tragin1ts @ request ,
access to the RASRREF Bk YRR RPOLRPE: (LEPRE &R
slot) and the stgnabs@hdﬂmwanpumlmngtcwmmandedeachthemoentumitntﬁansmits

stronger. In tggge pcumst ances that other -unit is 20 successful in the
contention. There nayabe ot her ways in which one unit is nore successful

than others. Unsuccessfill ighia puabkemcthattherensayeke dodadigs awmnkey od

before tryj@§g @Qak;” 2515f Hierr%nﬁftfé up P4l Or SAESE1 ARG éBhE%n'%@‘HrPQvﬂtﬁai’i@'Ehe
for such contentiOn perlods the 25 average responSe, tine

cont ent i on- andSBBERR%S oNs Pﬁrg}rﬁdf'l caNg Fonptrentigh PRTiRS Eﬂ?e&’enzﬂﬁ‘d’lq?dt he
contention perifndo $lods, @ath alct eiri®poft sapfibibhtr Adngth Wo e swd

Lhe verade TeSRINGALY B DS {ihigEe Sife P RbeheRap et e e

aver age responthetcmmﬂ@ahmnnwpﬁnxnﬂuﬁﬁhe:n witdsbet uniks sdvimmiaxe i on

channel angsor GRkLiBEedeAiflat ABiftnt . A unitSHEYREE Wndddduagt i on

Accoqgding to the present 1 nvention, there is grOV|de communi_cat 1 on

systen1conpr|sV &nal@eﬁgpasmlts a request for access to the channel at
the same time as another unit (being the same slot) and the
signal of the other unit received at the central station is
stronger. In these circumstances that other unit is =

20 successful in the contention. There may be other ways in

~ which one unit is more successful than others.

UnsuCcessful_units must wait until the next contention
period before trying again. If there are a large number of
ﬁnits-having to wait for such contention periods, the

25 average response time between contention and pelling is
significally increased. On the other hand, if the
contention period is too long, a lardge proportion of it
remains unused and the average response time between
contention and polling is unnecessarily long.

30 _ It is an object of the present invention to
minimise the average response time between a request for
access to the communlcatlon channel. and grantlng of that

request.
35 ' Summary of the Invention =

- According to the present invention, there is
provided a communication system édmprising’a central



-3- station and a plurality of renote units connunrcatrng on &
time-division, multiple-access communi cati ons channel, 5 wherein the
central station conprises: neans for geceiving srgnals fromrenote units:
requiring access to the channel during a first period of tinme, neans for
transmtting signals to the renote units 10 to grant access to the channel
during s&atynnnahdxa|pthrahrt?obfouemgthhanmtsﬂcommunxmhtimgf6nca

measur i h e dHU I ng accesé
to the rtl'%'anne an%iorr’ggfgwr:{e %%srgsgggg tEﬁ%lt |c neas%?#’ﬁ‘ggjr‘reans for
“tran8ni M%'gflfs the s‘FQ;J'r’ﬂél-‘aloSFﬁElPénﬁP@PG'ﬁ-rS%-to informthe renote urrgts of

a change in at |gagtstPerfiesbivens oalehatllsrr%m%' it dB@Sest he lendth of
t he contentron eriod e nu sl qt.s-therel n'-'rs variable in

accordaﬁ&gW&? gt?ﬁ??é%f??c Bf €R eneﬁ H@Flng'ﬂu§¥ gtBeBEefheLpol 1ing 20

period tdmess with the contention perrod Thus, a short contention period
can be used in t}J 0 LG all InD al | t s reguesting
polling to trans’?nggﬁ? hé i. ?["'e'(% E'{:%F'gg g@gg' t(? ?%’%ere‘&?éﬁt'éﬁ gﬁcess N
wi t Bion &oslgrant capeesse: tq:n’ehe chapeeﬂ-odslmmea\smnd apértodthémds -
cont ent ig3 JRKE LR gfrggnggpgggd and, al though the average response time:

wi | | |nevrtamiﬂ§%creases t he 'mrndoml for conteéention is Iengthened
i ncreasi ng' t he p\'e%%wm?aﬁaarnar peanst §%Mﬁﬂ§@‘%o€%@snw¥’ﬁrb@fgr ant ed

access gHendie Ui veXteiiiedhgt ahnefsel ket Thariel Iamdpeéaﬁé It is
preferred that_ihe eng# % are divided into's S ang nly one
uni t i n*EFAPEILIGBRp € gf"?‘ %é‘a‘ RERELS 1T OREh el ’Ei%’?ﬂb Fgggsecond
per isdofa tsignal Ttoisthehzemotaoundtss twi tumfrom sal‘te grempteounetd 8F
simulta eqﬂﬂt%/ gylﬁrggsirhggtnghPegg_egtts the same contenti®

time slo one ese w cess “hat “one will be
grant ed access tgytﬁgis means, the length of the contention period

(and the. number. of slots therein) is variable in accordance
. with the traffic on the channel. - The"_length of the polling
20 period varies with the contention period._ Thus, a short 1;[
contention period can be used 1n times of low traffic,
allowing ‘almost all units requesting polling to transmit
-their requests for access -and. to be granted access within a
short response time. In. periods of heavier traffic, the
25 acontention period can be. lengthened and, although the_
average response ‘time will: inevitably increase, the_ f
'Window' for contention is lengthened, increaSing the
. probability that all units requesting access Wlll be_ _ _ _
- granted access during the next immediately follow1ng | - .g_)_ZV
30 'polling period. _ e R _

‘ ' It is. preferred that the remote units are divided
inte sub-groups and only one unit in each sub—group is
allowed access to the channel during the second period of.
time. Thus, where two units within a sub—group contend

35 simultaneously by transmitting requests for access in the
‘Same. contention time slot, only one.of ‘these will be
- -successful, and that one will be-granted_acceSS to the
channel in the immediately following polling period..  Means




¢hannel in the immediately fol | oning pbltingiperiod.. Means -4- may be
provided to allow an unsuccessful unit to change the time slot in the-

contention period in which that unit 5 reqgyests access to the channel. In
this sense, such a unit is tenporarily assigned to a different sub-group.
Brief Description of the Draii,ngs 10 Fi gur.e ;1 shows an overal

di agram of a mayt &ya ip"rcﬁmcﬂa&meamdsm aheupsusertsifuile mhiidn td:icgwrﬁgé the

h t t 3
Shovs & si gnat e AR (il 38 R Eenfi SR HRELER, LaT SpTch W8ae Wit 20
b and c shéw arefqvmtewaacqcmcw bihey Sprnaelon &n tthéa:emsa. @vah of unit

Figure L Fi OuYlse £33 -1y ks 1iPnddt S A g Me¥eFaRcaRtylgrdugn al | owabl e
traffic levels for. different contention 20 . tinme slot lengths.” Referring to

Figure 1, there is shown a central unit 10 and a plurality (256) of renote

units 11. The renvte Brief Deschintibohi of othebbaaeipgsl? of 16 renote

units per group. 25 . Referring to Figure 2, as.an exanple, the tine
on the communi cation channel is divided into contention periods and polling
peri ods whoch aI t er natBlgurach showsnanooveraildddiagdian ¢fd a mysten | in

sub-sl ot s. -Fmﬂédﬂgh‘WE*ﬁ”Eﬁé é%é&thViHngtﬁbﬁit'"e sub-sl ots. Each 30

ti me sub- slot e contention just sufficient to allow
transnittion of a "redlkSNTe # %EQ%%stwglBﬁﬁﬁiPFSWF&mFbﬂﬁﬁéﬁkﬂqs o tine

sub-sl ot of tRkemidid s ashasneufficient in Iength to aIIow
transmttion of an insfysucti ? $|nclud|n an agdress qicentr

station 35 10 to the RAE 2 uﬁ nFF H&nﬁﬁlﬁﬁ% QPLﬁﬁﬁiﬁi;tO
transn1t ass WMittaftFEguzmtlal ststion 10. The-

J ; ' Flgures 4a, b and c show a flow-chart describing
' operation of the central unit of Figure 1.
.~ Figure 5 shows a look-up table of maximum and
' minimum allowable traffic levels for different contention
20  time slot 1engths." ' _
| Referring to Figure 1, there is shown a central
unit 10 and a plurality (256) of remote units 1ll. The-
"remote units are divided into sub-groups 12 of 16 remote
' unlts per group. ' o
25 -~ Referring to Figure 2, as an example, the time on-
the communication channel is divided into contention
periods and pqlling'periods which alternate. . Each
contention period is divided into 8 time sub-slots.: Each
N7 polling period is also divided inteo time sub-slots. Each
30 time sub-slot of theTCOntention-period.is:just sufficient
" 'to allow transmittion of a "reguest for access" signal from
a remote unit. Each time sub-slot of the polling perlod is
- sufficient in length to. allow transmittion of an
"1nstructian, including an address, from the central station
-35"10 to.the relevant remote unit 11 anhd for the remote unit
11 to transmit its data to the central ststion 10. The
" contention and polling periods are shown as approximately
"'eqﬁal lengths, but this is by no means necessarily the



contention and polling perlods are shown*as apprOX|nnter equal* I'engt hs, ~

but this is by no neans necessarily the case. Also shown in Figure 2 IS'
t he sanme conmunication 5 channel divided-into contention periods of 16
sub-slots. The figure shows different divisions of the sanme channels. The '
ot her channel of the duplex conmunication is not showm. During the
contenti oPasesi-od, the: central unit- is free to transmt. other data or

i nst ti wh 0 t - |
Dur i ng t Lzz%%.% 'ngigér shifheiitl A A cesseheouaal LLARLICaLIGIDLe.

wth t éﬁ?ﬁoﬁnFﬁeQﬁﬂﬁQQﬂ1QﬂnEeHEP@aneéohﬁréubrﬁéoaSV|st of
t hg cohmmmeafiqure hshewks damﬂn%gddnriélﬁonﬁl %ﬁrﬂﬁél ¥Sﬁe0f:haﬁne|l's9;1 e f 2,
and ot hermal t i me, di.visions shown er part o
t he flgurel%é ﬁ%ﬂ%% ¥§3Pﬁe2u8 QE?%ﬁﬁr?ﬁP%H?bﬁiFtﬁnsbﬁ ng ot 12 , and
t he unit sShewrub- gunﬁpg13h#ayem¢eﬂﬁxnnnp£rbm&,sthe é&netral uhfittds units
i n sub- gréude 1€s CORARGA R0 othieldate US| Pnd &@@i@égt gRu@ne wil be

unsuccessful.. This unit can try agarn I1n su ough preferably it

smntéH%s:ﬁ%F%ﬁYH$$eF%ﬁta§ESs§l6@9&%?9rﬁﬁﬁﬁn¥%9|¥9%%%eslopuling thearly, in.
[ eore i postod | okt wasvopssmmimibigpane, il 8
“are many such un:]{g g?ﬁggéeéfggglr%& iR Pre5et %‘ ﬂﬁrggges In such a -

case tfmgen#walﬂuuhttlQOchbbcaﬂMmiIthgﬁduwﬁsi@n cﬁnthetlon perlod and -
t he corre&nﬁmf@aefehoeﬂaﬁnsﬁewah doddithd gvgrep@t rleéraggﬂzgg b 39

Referrln to Figure 3 ere s ansm

unit 1 Lqyre r2npRRSALRET phReFnRtdMeSr i or to the Connencenent of the _
contentlon peri od:ntbnecemheaalvaﬂonm érxmni%&?ecwaaﬂdpa% waich
contains g, nup é'\')tHSf {nnxlit g Ghe su%n—bgezr a szu I_c:g___syoég aflocated sub- -

slot 12, and the unlts 1n sub-groug.lf_;ay be allocated sub -
. slot 13 etc.; If two unlts in sub-group lz contend . '
20 51multaneously in sub=~slot 12, one will be unsuccessful.,,:c
This unit can try again in sub-slot. 12 = though preferably '
it sw1tches to a dlfferent sub-slot and transmlts 1n;
sub-slot 13. CIearly, in the case of this unlt 1t will
not gaxn access to the channel until at least tlme slot D.
25 Its. respcnse tlme has at least doubled. I there are many_
such " unlts, ‘the ‘average response tlme rapldly 1ncreases._ _
In such a case,-the central unlt 10 doubles the _length of
:the contentlon perlod,.and the correspondlng perlod as B
shown - 1n the lower half of the flgure..ﬂh_-_., : : \J
30 - - Referrlng to Flgure 3, there- 1s shown the sxgnal -
- transmltted by the central unit 10 to- the remote unlts.
'Immediately prlor to the commencement of the contention
period, the central unit 10 transmits a command 20, whlch B
-contalns ‘a number (N) defining the number of sub slots 1n
35 the immedlately follow1ng contentlcn perlod. Included in
the command 20 is a command to commence the contention '
period. - During- “the subsequent polllng perlod,_the central
unit transmits the addresses Al, A2 etc._of the remote



35 the innediately follow ng contenti di’ perlod I ncluded in the comuand
20 is a command to commence the contention period. During the subsequent
pol ling period, the central unit transmigs-the addresses Al, A2 etc. of the
renot e -6- units which have been successful during the contention
period. Referring to Figure 4d:the operation of the.central unit 10 is
shown. Whemrtites syisicim savetbeeap, subeensfdr dMrisigs dthaatcantiattedbh nunber,
e.g. 16. T eﬂiral station-transmts the command 20 (steps 101 and 102)

i ndi cating t € remote units the nunber of contentjion slots N and 10

i ndi ca{i’ng the starReferripgcbat EAGRER Aar tbe oremediamef dthercentrakri od

sta{ts thgnﬁ%tmliétsn&b% rewaﬁiegneps Eggﬁt stclarf&sslea, (ﬁhéd)nﬁﬁbé’rfﬁmte
unit in su mtted its address ress

i dentified lgpoﬁl%oa Se#‘ﬁﬁlgérﬁmﬁe'pfaoges%srs ﬁ\e‘ﬁeé:te&}:”f‘@ |fr?%%*,=i%

after whichﬁannmiﬁseﬁhé05¢mnandpablKagepsuunaeanﬁ(anﬁﬂtnﬁh¢&t£mglﬂﬁ)

The pollin &0 r d.J guLe. ent.r | ransmts
signal s wh%q;:%éﬁgke %gé%dgﬁgsgggbg% 8? égggygiqﬁggaéﬂﬁsﬁl%eéldentlfled
in st e50104ndgccawruqartheestaahsﬂfsghencentea@ﬁoadmeesi@d 4 he Whem them t he

!dent|f|$ddﬂﬁﬂeﬂéh?f* Ye6di 8tate8 1Qﬁe IEh%rh&a%%%ﬂionff%éﬁ%ﬁ?éeﬂﬁﬁnce
is repeated.,for egach o e,un i ch reques ere I's
o, epeat efor, saghy oy she unti obhL o pepueRhad BS) ot

routine 25qmdﬂsmt;tnﬂumtseaddnesblAg t bhisertidmeisis dmeidenﬂ1fme®olllng

list is poI I % d pg%?%%g;:.ggv\%@gengeggh 3% %ﬁ,%%ge(y W ﬂ@@ This is

a routine, unso IS over, a traffic
assess%§ntQﬁﬁﬂﬁlﬂhi@hd%ﬁm%nééﬂepsbos) the PQﬂA ime ¥%sessnent -

E\j ure 4ckoﬂﬁghdéaeqsf@pbgﬁspt units which have requested pol | i ng over

he™|
the last 'The polling routine is described in Figure 4b. The

central unit transmits signals which -include the addresses
A, of those units which were identified in step 104.

20 After the transmission of each address, the data from the
identified unit is received in step 108. This transmit -
receive sequence is repeated for each of the units which
requested polling. If there is still time during the..
polling period, the central unit can undergo a routine

25 polling sequence, in which the next unit on a routine
polling list is polled (Step -110) in the same manner as
steps 107 and 108. ' This is a routine, unsolicited
polling. When the polling time is over, a traffic

N assessment routine is commenced. '

30 'In the traffic assessment (Figure 4c), the total

number of units which have requested polling over the. last
" minute is integrated. A look-up coperation is carried out
" in the look-up table of Figure 5. The measured integral
'(i) is compared with the maximum and minimum levels for

35 that integral. If the traffic level as-répresented-by
integral I exceeds a maximum, N is doubled in step 117,
giving a contention time period of twice the previous
length. If the traffic level as represented by integral I



mnute is integrated.” A | ook-up operation ts carried out in the ltook-up
table of Figure 5. The neasured integral (1) is conpared with the nmaXi mum -~
and m nimum | evel s for 35 that integrad 7 4f the traffic | evel as
represented by integral | exceeds a maxinum N is doubled.in step 117,
giving a contention tlne period of tw ce the previous length. If the
traffic | evet kess cphagcat preggtenmigped minimuy, 45 detarmimedaby the

predet er m nesbwd. &b eEb18s éﬁ&eﬁ{me@ W&ﬁ‘%dﬂ%& Y ﬁg'\% tég?ea gbnN Of

sub slots in the cggtentlon eriod i s halve e end of

the traffi Pkl shenhat¥ae; ﬁﬁtgphélﬁése Sitathgh erﬂ;dc Lﬁ%s"-l@% BBRAEIR at he
start of idssgEsmentn aodtinaeathesbasel&ﬂactihﬁglﬁeﬁums\eﬁé ‘$8hhenk ae

d. Th _
Pont 1 of 11 nocts SEkFR o En L tRopH 3G anl A ¥t ol 4R 58h haRTE ERE, be
kept | ow. naxtesemtentipn Retmgd@ner requests a-gane by . |nsert|ng a coin a

slot, the custoner 'EKBe%@eﬁtiSﬁpﬂQ?eb\éﬂ diea ain:”é%EaniBlé“f? It would
be |nadequate for chine to fail 15 response a period

of | 1ol O ARR S SARPRLPEF HHELFOLLABIRH AETAREh MRERANES ot Povhichespense
fromits caimenl foontegponsat haads kb beckepts Aahem Iaof)re:@amplé Cafrper

sense arra t requir Nt S s a full |
dupl ex systema #%Evs %ﬁgg%gﬁ?gagghfa%po %Se%nqe%ans ie 7’0536\%9 ﬁﬁﬁ at any
time, e.g. quEtPMENge¥Rects AprespAnse M@&hkﬁJammqﬁterwafbeenonds. TEE
integrati owﬁm lbé iﬁsaeéfaétgarobetn@r g% P G ﬁe f#fld’éo' vative of

the traffic (i the raté of e of the traffi ar |

factor%susé?stRP’Z%e §?Epa‘1§?ra9 ? 8 HF .l?é‘%lleat?r é“i%tet h@uEO*ﬁPeﬁpﬁon
time periodydmsinpenschine watting- goaups r@spcmse ctrowleﬂts ocefieyaded nore

sub- grouDsé%ﬁtﬁofestgtign.- In such a system, a prlor art carrier
sense: arrangement may not meet all. the system requlrements,-
whereas a- full duplex system allows the central station to
20 transmlt to any unit at ‘any time, e. g.zlnformlng one or
more unlts that a jackpot has been won..ta.u'., _
The 1ntegratlon time in step-103 may'be varlable
according to the derivatlve of the traffic (i e.'the rate
. of change of: the trafflc) Slmllarly, the factors used in
25 step 117 and 118 ‘may be varlable._ _ L
'ASs. the contentlon time perlod 1s opened,_so the'
sub-groups are sub-dlvided to provmded more sub-groups and
v1ce-versa._;' ' _ _ o e
The present invention relates to a communlcatlon -g;;'
30 system, and 1ndependently relates to central and remote _
-units and a method of control. ‘thereof. |
It w1ll, of course, be understood that the above
.descrlption has been given by way of’ example only, and that
modification of deta11 may be made within the scope of the
35 invention. -



The present. invention relates to<a cahmunication 30 system—and

i ndependently relates to central and renote units and a
thereof. It will, of course, be understoqdgdhat the abovgj Brj ’i l ll
been given by way of exanple only, and that nodification ofs

made within the scope of the 35 invention. CLAIM 5 1

comuni cati ons system conprising a centragpSftdi on and a pIuraIity of

renmote units communicating on a tine-divisron nultiple-access comunication

channel , wherein the central station conprises: means for receiving signals

from (r]I eg;:gtse upi ts 10 A][ eaumuna@amwes stysﬁéw gt ingUsi 8gnerhlr st

period of ting ans r_tr nsn1t nal,s. t e renmpte.units to_grant

access to theo ¥ %geﬂgl _aﬂar Png 51?&8' d%péﬁ%d‘bo%ﬁ ’?I?Jhg f%ﬂnﬂﬂpﬁ‘g‘a{"hggf Phse

period; 15 time~divisibncmmizipliergoasss demmusbcatioy channedber of

renote units éﬁ@féih”ﬂh@cﬁﬁﬂifai‘§¥%ﬁ¥gﬂ1 ﬁg@%g@ans responsive to the
gha

traffic neasuring neans for. transmttirng a Si to the renpte units to
informthe renofe uni Bgaps ForhFeFeivinhsignais Bromi rerate wRdLs0 first

period of14i MBeqiiring alceddd dMd Uiarmet Sra@EtRg dangisstChakiod of
wherein the repote units are divided into a plurality of sub-groups, each

sub-group co t8€rng a plurality of units 25 and wherein nmeans for
recei ving signals frometns Ifeo theransntist tniray | stbgnd bs tecthat refiotec usiigsal

froma renote.uyn u P rst d such
that only tha‘t;"laJ Jﬁi'?hleng%%c % oq group & ran%\ﬁglﬁ%c%sgggghg ggg%%ﬁﬁf
the second petine ﬁplﬂpﬂén93¢h9 firStw@%ﬁkﬂQ#naccordlng to either of

claims 1 ppd 2 traffic measuring means for measuring the number of
/ remote units requlrlng access to the channel and
_ means respon51ve to the traffic measurlng'means for
transmlttlng a sxgnal to the remote units te inform the
remote units of a change in the length cf at least the
20 first period of time. . S

2 A communlcations system accordlng to claim 1
wherein the remote units are divided 1nte a plurality of
._sub-groups, each sub-group comprlsing a plurality of units

25 and wherein means for receiving slgnals frqm the remote
units provides for receipt of one signal from.a remote unit
in each sub-group durlng each first period of time, such
that only that unit in each sub-group is granted access to
the channel in the second period of time.
20 R . mat
3 A system according to either of claims 1 and 2
‘wherein each remote unit is assigned a time slot during the
first period nhen that unit is allowed to transmit its
signai to the control unit indicating a request for access
35 to the channel and wherein each remote unit comprises means
for tin%n% transmission of its request from the start of
the-sacaad)period so as to transmlt during its assigned
time slot.
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wherein each renote unit is assigned a tine slot. du“ﬁ the first perlod

when that unit is allowed to transnmit its signal t uw"“ﬂlumnt o
renot e

‘indicating a request for access 35 te ®¢he channel
unit conprises neans for timn, transmssion of its request %rdmthe start
of the first period so as to transmt. during its assigned tine slot. 4
A renpte fomuni cdt (XEROEMOMBINERARLANE AN ciﬁracamwmmlm ao any

one of cl giy&%eh ta@:&zfamljlsé Nehp sRansef ettatm@ rigttdem&ia i o @ signal
i ndi ca mg a re est fo access tp the ch? ns, receiving a
traffi and: Y FARSRERR IR Ofaf Sﬂ'g n‘éﬁft’sc? Tingiet erm Ll
the total raqmelstl: cﬁon |am:essute1bﬂ:leefohannem$m ssion of the -signal

i ndicating a requests Jé)r Czeéédf‘p gegnérgg% GOt %lnldé}% tJ'i xgé‘.gnfm Ssion

timng means in réesponse to. sal f 6T er m
communi cagi centyak Statiammand means ofiox dsteggnemmgacﬁts mml to cl a| m 3

conpri si nﬂm@%‘ts JdOe 1. %ﬂﬁéﬂl%éﬁ%ﬁ*hﬂ&ﬂhss’l@xﬁ%ﬁ hé' & t for

access has heen transmtted but si gnal granti:ng-access has not_ been:

recei ¥8d ARGIGALNT & EZRAIAST n5° FRESST ands means AR A kking o

transmit the a::@&eﬂmitssidmetmntq aheaﬁs shateeponsed b fdLi®edhgrrst o
during a gu%s t first period of tine. 6 A central comuni cations
station f rt%‘tlon W th a-plurality of renote units on a
time-division 25 nul ti pI e- accesscommuni cati on channel, . said central

station cgnprising b SEELYE D0nS] Y3k fforzoean@gmfc&ttéﬁ 5% ring

access to the channel uri ng @I?l Fst peri s for
transhﬁttsﬁgtsmgﬁamon@nmem HEA LR B EIMPEigAas neass £9% the channel

during a &ét@&du]@fin@dlﬁén a signal indicating a reguest for access
has been transmitted but a s:.gnal granting access has not
been received nd means for adjusting timing of its _
taznsmission sc as to transmit its. signal to the central
20 -u-n-i-t-\in a. different time slot during a subsequent first
period of time. :

6 . A central communications station for communication :
with a plurality of remote units on a time-division'
25 multiple-access communication channel, said central station
comprising.ﬁ- '_ ' _
means for receiv1ng SLgnals from remote unlts
reguiring access to the channel during a first period of
30 means fcr transmitting SLgnaIS“tc the'remote units
to grant access to the channel during a second period of
time folloWing the first period. :_ , _
traffic measuring means for measuring the number of
_ remote units requiring access to the channel and
35 . means responsive to the traffic measuring means for
transmitting a signal to the remote units to inform the
-remote units of a change in the 1ength of at.least the
first period of time. :



ti'me followi ng the first period;: traffic neasuring reans for—easuring the
nunber of renpte units requiring access to the channel

means responsive to the traffic measuring neans for trHﬂﬂ!NmI, ﬂ" ﬂilnpal
to the renote units to informthe renote units of a chang h of
at least the first period of tine. - 10 - 7. A nethod of control” of a
conmuni cations system5 conprising a cegtﬁgl_station and a plurality of
renote units communi.cating on a tinme-division nultiple-access conmunication
channel, wherein the nethod conprises: receiving signals at the central
station-fromyenotg WBLASH! SHUESANERCEESS EOmblie: SRS s@lsémy a first
perlodEiO of time, transmtting signals fromthe central station to the
remote unts FHRFEFANAR SRNEIP Y HEAHAThA Y| iR 2R SES0 iR pidE dPdtSshe
fol | owi ng t hecdmmshiPLtingl; onensiinmergdivaisidre merd iple-sdatesm, the nunber
of renote 15 units,requiri access .t o the channel d transmtfing a
signal from t FR"ERRTATIR ST TOH T o t"ﬁheelFeelrrrbttgh%nl?efetshﬁ; _(fér#%&n%% e renpte
units of a change recéheihgngidnaisait |Eastcemerdl rstapien ofreh rémete

units requiring access to the channel, during a first period

10 of time, o
transmitting signals from the central station to the

remote units to grant access to the channel during a second

period of time following the first period;

_ measuring, at the central staﬁion, the number of remote

\ 15: units requiring access to the channel and
| transmitting a signal from the central statién to the
remote units to inform the remote units of a change in the

length of at least the first period of time.



