1 224414 APPARATUS AND METHOD FOR OBTAI NIl NG FREQUENCY
AGLITY INTIME DIVISION MJILTI PLE ACCESS SYSTEMS The present invention
relates to wrel ess comunication systenms wherein a base station is in
communi cation with one or nore  subscriber stations‘connected thereto by

RF channels in a manner to pérnit sinultaneous comruni catl 2@ i@e
subscriber stations over two or nore ghannels having nmultiple ally

repetltlvetlne slots, with particular tine slots being assigned to f\
particul ar subscriber stations. The present invention provides means to L
aut gma}]' Cahéﬁm@@ £l h@trkbe frbmlcsmm«d rmzqm:csﬁln@mw?l gurations,

or bot - . oy PEt units
whi ch have gone & * s SN =SECE peagiee { r ansm ssi on .
quality due to nodulation change frequency channel i nterference,

t f t he Kk cha . )
Fmote- connedbREARS SPHGHHAN FREARE S IO ARCELERF COBPAREFABEDM 1 L he
form ?)f stWZ frwmef?f]n a/nlbafsé nstationa iswinc kcdnimin rcestpioswiswitha contr ol
- rom e e c n
;S)Ihggﬁcaﬂ“g? En MRS ng sé’bfﬁr T %gg%ci r?@; %‘g&nr?r%g?%%t ?gﬁ%%tlpmf“{ R a
sel ect edhalmtel_é‘hm camamhesi §raperaic stipllttaneous esgrmgeicationst us
TeSSagey { (hCERKCloulier 1NEy P LR8N ORWY 6P S0 Uhhnndlg Present

I nvent i I's U n-a syst
having multlple sequentlally repetltlve tire slots, with

particular time slots being ass:.gned to particular

subscriber stations.

The present invention provides

means to automatically"'change eithet the fregquency or the
time slot configurations, or both, in the event of the
entrance of additional subscriber units which have gone
off-hook or in the event of d-eterio-ration of transmission
qualj.ty due to modulation .change. frequency channel
interference; equipment failure, or the like. The change - €
means includes a remote-connection processing unit and an

exchange unit, preferably in the form of a concentrator,

which includes a switch that responds to a control signal
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such as disclosed in United States Patent Application Serial Ndr.§i§f§25,
filed March 20. 1985.now i ssued as Patent No. 4,675,863, dated June 23,
1987. Such a system conprises a base station and a plurality of

subscri ber stations connected thereto by RF channels. It provides for
comuni - cation between the s.u_bscribér2 Stations and an external
connuggcation network having a plurality of ports. The base station

i ncl utkes a _commupj cation circuit foy enabling sinul-.taneous conmuni cations
between o SFQMal FBS CFoPRReTRPREeCiiPT nPEORSAS Hor V8t Bt [ 1Dhe POV GAKIbor
nmore canmunication _channels o i fferent freguencies_having.nultiple
sequent | al ForPesEng b S Refted: bofh dn f ORFERRFRAGYR nEi EF L R ay
assigned r i wel op et er mi.ned é%%% ri t ati.Qns,. :_ The system

i ncl udes aggggﬁzg ’%)iro;"l’ce%gerc%"%ﬁ & C;l‘“"l %e:rev\%i‘%?h%? 8 5\ﬁscfe‘%/f'sea
renot e- CONPgCt igy. i 0 I ng uni RPWY),, fog,.dir A To P T .
conmmuni cat |E§ns %g'tt\r/ﬁ%n ?Eégggﬁg s?gggég’se?gnégoyto‘:gggi \?%hoslg%bscgﬂ"ﬁé:ruﬁrht I on

and a givePrggégsng Fnigxchange for connecting the communication circuit
to the ports. The "exchange , which is preferably a concentrator of a
type 5 herei nafter nore fully described, includes a switch which
responds to a control signal fromthe RPU by physically connecting a
selected port to a selected comunication channel time slot assigned to
a given subscriber station. The comuni cation circuit ipclydes a plurality
of 10 channel cofffolPrefftt ipeenkiont grs EBbEFFﬁBletl’ré‘ AsSYGres

conmmuni cati on, channel tine sl ot to. the_correspondi sub- scriber, st.ation
in isﬁponséufﬁ asc ﬁﬁﬁh85§Fgﬁ3IUebﬁﬁgnﬁgaEﬁa Patentoapplication seria

No. 713,925, filed March 20, 1985 now issued as Patent Ho.
4,675,863, -dated June 23, 1987. Such a system comprises a
base station and a plurality of subscriber stations
connected thereto by RF channels. It provides for communi-
caﬁion between the subscriber stations and an external
communication network having a plurality of ports. The base
staﬁion inciudés a communication circuit for enabling simul-
taneous communications between a plucrality of the ports and
the subscriber stations over two or more communication channels of _
L different frequencies having multiple sequentially repetitive time slots,
with predetermined time slots being assigned respectively to
pr'e'c'letermined éﬁbscriber stations. The system includes a
central office terminal (COT) in which is provided a

remote~connection radio processing unit (RPU) for directing
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by the RPUto the CCU s over a baseband control channel (BCC). These
command signals are in response to status 15 = nessages provided over the
BCC to the RPU to indicate the usage status of the communication channel
time slots and the subscriber stations. The assigned comrunication
channel tinme slot is coupled to the coBresponding subscriber station by an
assigned-time slot in an assigned radio frequency (RF) 20 channel . L
.The BCC is provided over lines separately connected from the RPU,
to each agmmurdc@lions bebweesl themiiee kbt asasgnedsdyesaargiven
communi cat ed between the CCUs and the subscriber stations over a

radi o memit&ranﬁsatiemn@sa ged¥epo RPGH canderan nenchpnges|far of a 25

det d RF ch . A f th t t tor
P oo e JRaRs I aFhes| sommynPfebToh ﬁam_' 2" thufe f potea | oaney o °
transm %Zécq}’lhneq? L WeR thheigaséts' gg‘é? ga”d 'co%ce cEa230C 8?% ﬁg }fﬁ%;;’gr ,

units. *ai TOF 't hé pr ntd orf ' provid
agig i 1Y HelkAdaEtdd VinbYe SifHI§ a&stP%Q&DS'iYa%l%QQera é&&%ﬂ' Nhildh the
present invention there is provid conmruni cation systemfor -

comuni Gldgtthdiet vBera acoate ot aéi@ﬂa!mChQﬁB ehe NPV SHPS PHycaA g | ONS,
conpr|5|ng one or nore subscriber stations in RF conmini cation with a base
st at i onconnedtdsgy shat sed eledeidngpbet otonva e 8 exdtasthelcomfuni@®ati fdrer ent
frequencies for establishing RF communication between the base statlon and
t he one channsle tiges @lidte@ssigned to a given subscriber station.

' The communication circuit includes a plurality of S
10  channel control units (Ccus) for _cqupling, the assigned o
communication channel time slot to the.corresponding sub-
'scriber Station in response to a command signal communicated
by the RPU to the CCU 8 over a baseband control channel.
(BCC). These cqmmand signals are in tesponse to status
15 - messages prévided-over the BCC to the RPU to 1ndicate_the
usage Statﬁs of the communication chamnel time slots and:
the sutscribersstations. The assigned communication channel
time slot is coupled to the corgegponding subscriber station
'By an assigned time slot in an assigned rédip frgquéncy (RF)
20 channel. The BCC |is proyided over iines separately
connected from tﬁe ‘RPU to each of the CCU's._ cOntrol
commands ana_status_messages are communic#téd_between the
CCUs and the subscriber stations over a radio conttqi
channel (RCC) assigned to a pmedétetmined time slot.of a
25 predetermined RF channel.
A primgry aim of the present invention is to
provide frequency and slot agility to overcome any gdiffi-

culties in transmissions between the base station and its
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stations, .each RF channel haV|ng nultlple sequentlally repetltlve tlne
slots; a tine slot assignor capabl e of assigning a tinme slot 15 in a
different one of said RF channels to a subscriber station already in
comuni cation with the bas& station in response to*&ither the coning on .
line of an additional subsériber or a ddterioration in the transm ssion

bet ween the base station and a subscriber station. 20 The Y?rLous

ot her=~ai ns_and at dant advantages,of the present invention w e
readily apﬁﬁ?@ﬁ%a%ﬁamﬁﬂh§QQﬂhﬁﬁmHﬁlﬁﬁtauﬁﬂPQRQErPﬁ@uﬂfvﬁkﬂ present

conj unct i opnwehbibhe fisl | w n@r@va\aewg&nmeraezdsre&m lags1athl ogly digagram
of a base éé % [ t|||ze 5.the esent |§vent|on t he -connect ed
subscri ber ? # gﬁgybgﬁﬂa eﬁ aFPf N, *ﬁ%F’Z is a block diagram of
a singl e subscAckberdimgt tmﬂnhxéylngasdrﬂ: pnamitldmvﬂnérénls prVﬂdeat &S a

bl ock diagg S | be ni sent i_nvention
Fig. 4 ?s é@* tégﬁ%@#angyéféh E?#lp%gﬁgpﬁg th % Egtﬁanhn| Eﬁﬁﬁhylng
t he presen?tﬁﬁ%@ntﬁnﬁ OFEg°r5mp§eaﬂﬂhﬁﬂrlhqgﬂs#ntﬁomsnu¢¢npresdngl-

subscri ber uni bn@NEL Gid@ é&&&ﬂ&é‘f‘%ﬂd’é’faﬁé G%h RF Somfiuhichlth B%F&%h € gf a

a radi o processing unit matrix enbodyi ng the present 1 nvention
bl ock di ag? BREROFFAELPAE details of a channel nodule utilized in the

present inventthe. Hdske 8thtionb/me¥indyagidm 6F #orddi RFPICHASREIY of
10 different frequencies for establishing RF communication

between the base station and the one or more subscriber

iﬁé stations, each RF channel having multiple sequentially
repetitive time slots; '

a time slot assignor capable of assigning a time slot

15 in a different one of said RF channels to a subscriber
station already in communication with the base station in
response to either the comihg on line of an additional
subscriber or a deterioration in the transmission between
the base station and a subscriber station. _

20 The various other aims and attendant advantages of the
present invention will be readily apparent from the
following detailed description when read in conjunction with
the following drawings wherein:

Fig. 1 is a block diagram of a base station utilized in

25 the present invention, the connected subscriber statlons
being generally indicated.

Fig. 2 is a block diagram of a single subscriber unit
embodying the present invention.
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unit and its connecting elenents enbodying “the pfégeﬁt i nvention.

Fig. 9 is a functional illustration showing the |ayers of conmunication
between the base station and a subscriber sfation. GLOSSARY OF
ACRONYMS BCC baseband control channel BER. bit error rate CCT
channel control task CCU channel” cont$ol unit Co central

of fice COT central office.terminal CRC _; cyclic redundancy _
check DBM + -~ data base nodule 10 - LQ link quality
MF mal funct ipig P8l is a hbeshg@iptgmsoﬁg amdubé Nubscriber
master timng unit NMJX ~mul-tipl exer 15 : PCM pul se
code nodulaiitoremeglying th¢eurgseohtioveohénne| RF radi o frequency
RPU radi o proce53|ng unit RRT . renot'e radio_terninal, 20 - .
SCT subscri befigonflr dis t asPloskc d"ag‘a'%y!?&hr‘bnﬂﬂéta?ﬂ& I#W%B'nt rol
SM schedul er nodul e

"~ Voi ce cgd uni t, _ )
invention. : T

subscriber unit embgéging the presen

E"ig'. 5 is a block diagtam ot a multiple dual- .
subscriber unit embodying the present invenh1on.

_ Fig. 6“is,i1lust:at1vg of a radio processing unit
matrix eﬁbbdyinﬁ thé pteseht.inveqtion;

Fig. 7 is a block_diag:g@.éhoéing the details of a
channel module utilized in the.p;ésent'inQention.

Fig. 8 is a block diagram of a radio processing
unit and its .cbhnecting _elgméﬁts .embOGYing the present
invention. _ |

:Fig. 9 '_is, a functional illustration showing the
layers of communicagion. betveen thé; base station and a

subscriber station.



‘Referring to the drawi ngs wherein simlar refer- 25 ence characters
“'refer to similar parts, there is shown in Fig. "1 a base station, :
generally designated 10 which includesga_central office termnal (COT).
general ly desig- nated. 12:.-and a renote radio. termnal (RRT), -
general ly designated 14." The COT 12 includes a‘radi o processing unit

(RPU). 16 coupl ed through an iqé E 18t @ 'giﬁggange unit 20.  The
exchange is preferably in:the Eos8K x ¢ RcRD ator  such as " Model

1218C" digital image concentrator 5 . provided with a switch, which is
presently avail abl e ggcom | TT cbP9eBah@NcoewoYOchanhew York, U S. A The
exchange 20 is in circuit with the central office (CO 22 over a plurality
of two-wire appearam®® | i nes 24 #ndetsorl gaten circuit, via echo cancellers
26 and a 10 ‘plurality of span trunks 28, wth a plurality of multi-

pl exers (MJX' s) 30 €80pl ed to wxhansnel contrnglukask(MIU) 32 in the renvte
radi o termnal 14. Each of the span trunks 28 carries a plurality of

mul tPpl exed time sl 89 provi dechannel ¢eapeed; ¥BikiX 30. A baseband
control channel (BC? 34, 15 whi ch, occupi es one of the tine slots on one
of the span trunks $8 provi deC¥brihi 5268 bet ween the MUX' s 30 and the

channel nodul es 36.c ch MJUX 30 iﬁ:engodtgd in_a nvduEig card that is
capabl e of handling to 24 plﬁes'b R4 ﬁﬁ?aFFBﬂ"(‘ﬁ 20 si mul t aneous
circuits or 23 PCM si,iul t aneou {4 Ui e The MUX's act to
extract the data frg%sfhe trunitfé%1 an%é?ghélgg%pi 55?@‘“ to the channel

nmodul es 36 that areppp Circuit gaid baddemodid@snmtter receiver network
38 via : : T

[ BRI b LA .l 0wt b

i (0] | LQ'. link quality
| MF malfunction
MPM .: message ptocessing-mqéule
MTb ‘master timing unit
| MUX mdltiplexer
15 PCM pulse code modulation
~ RCC | radio control chanhel
RF - radio frequency
RPU radio proééssing unit
k/, RRT ._ ' remote radio terminal
20 SCT subscriber control task
SDLC . synchronous data link control
SM ' scheduler module
vCu voice codec unit
ﬁeferring to the drawings wherein similér Eefer-
25 ence characters refer t6 similar parts, there is shown in

Fig. 1 a base-_éﬁation, generally designated 10 which
includes a centrai‘office terminal (COT), generally desig-

nated 12 and a’ remote radio terminal (RRT); generally



power anplifier 40. 25
“of © both the exchange (concentrator) 20 and the RRT 14 and acts to

e KA ek R R R s e o D e b A T e i b S 0 SRR e W L

The RPU 16 has ultimte confrél-

process subscribers' requests to set up the required trans- mssion path
between the subscriber stations, indicated generally at 42, and the
central office (CO 22. The subscriber stations 42 may each

conpri se | e, Ceblerp UMy lay . r Ylind ufie
mul (1 pi o SepiEhafed (.0 SHISCEOITAL WA duce s BHHIST pRTcellind nfie
COMpri Ses(Red) ANBCELUBI ed LIHLUPS P! IRESr filce 18 36! AWThatiye AN 54
that is in circuit wth a codec 56 for encoding or decoding signals to and
froma supscri bphesS@ixdifangd Nil PprefetdBlfain EWE! Eory (FE Ob Widcds-
shown except that it conprises a dual subscriber unit in which the antenna
6Q transgeater GRuchndesn MMadel coHzZE8C% alixgitall0 image r cuiricdntrmatyde
buffers 68 and 70 with separate subscriber sets 72 and 74. In the dual-
subskri bepravidedf wHigh a3 switchwo widaler tat ippesentd  ramsiilabde afwiom
received in one slot, the transceiver, nodemand codec may be single _
reversi bl BTl scorperakipne Next ¥arky Hige Yorker PofmPone set of operations
at atime, e.g. transmt or_receive over each line, Fyrther- nore, since

the unit is never r&P& vE¥ghande: rZhsds t+Rg SHEGHE sHHEN: i BRe Revkrplxer
[ [ ' h | v. duplicat.i th K | ' h h '
buf  or's. CHEERER 2600723 e S AL MRATLEY o « B¥PoraFFasResaRAT (1R
shown) Tog,the SUPECrd PSS SH SeikBuiy vial3ehd &§n§291‘@r3 Bt LRl® a

syst em of

10  plurality of span trunks 28, with a plurality of multi- ° \J

plexers (MUX's) 30 coupled tp.a mastér_timing unit (Mruy;éz
in the remote radio terminal 14: ”Each of éhe span tfﬁﬁks 28
carries a_;ﬂurality of mﬁltipiéied time slots provided by
its respective MUX 30. A basebahd control channel (BCC) .34,
15 which occupies.one of the.timé.éloﬁs onibné'of.Fhe span
trunks 28, provides éomﬁdnidéﬁioﬁ between ;héfﬁﬁ253f30 and
" the channel modules 36. | | - .
Bach MUX 30 is embodieé iﬁ a modular card that is

capable of handlin.g' up to 24 pulse code modulation (PCM)

20 simultaneous circuiﬁs*érd23 éCM'Simﬁltanéous circuits plus A

the BCC. The MﬁX‘s act to extréét the data frbm thé trunks
28 and to'éiétribute it to'thé cﬁannel modules 36 that are
in circuit with the transmitter réceivet network 38 via
povwer amplifier 40. | | | |

25 The RPU 16 has ultimate control of both the
exchange (concehtratdr) 20 éhd the RRT i4 ”and acts to
process sdbscriberéf_féq;éaﬁé to se# up the required t:éné—
mission paéh between the..éhgséfiﬁef stations, 'indiéated

generally at 42; and the central office (CD) 22.

B R
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S|ngle subscrlbers that conprlses a conblnlng, depl oyi ng and dupIeX|ng

- network, generally indicated at 80, coupled to an 25 antenna 82 and to a
multiplicity of single subscriber units-8fa~ 84b, 84n. Each subscriber unit
is coupled to a respec- tive subscriber set indicated at 86a, 86b and 86n.
Fig. 5 shows the sanme type ‘of nmultiple systemas in%¥Fig. 4 except that the
netwark 88 is. coupled. .to du units, .90, 92, 94. etg

of the type shown |n'111’1'-"g %ﬁﬁégﬁjsgr@kﬁgicﬁwﬂpl e td"aryespe%?'? vecﬂ'ﬁgrgg%h
subscriber sebs. as Al 49 and o8 (oL AL, %% el Wit MR Ly UBE! 202

and at 104 ng a conversati on,

sone problenggqﬁﬁlag&g%é¥§b§p m?&quSF{¢gt§r§ ?Q %héﬂﬁgﬁg”ﬁﬁﬁﬁé¥igﬁr

classified subscr configurati on,

modul ati on ?-IlQ:HQEhQE) ééﬁoﬁfisésn% ewméasevaed L{0) c%wn@aenbei;alelew eaff

an i ndi vi dual channel 6 illustrates an exanpl e of

an RPYg mat ipt MM 54 Nénd ambaes ssmsenabeﬁs dme ebstgbat edthy a heodeet 86s A
through G the horizontal rows representing frequenties and the vertical
col umtms 1 effoRs e o 159 Obg. ddded hngbarighidls epoesandt sftom asedubsdriber
represents "not in use" In 15 this matrix only the transmt slots
need to besetors®h (atnsKden) 3i nther samieygenenal akypal Rfy Bkl sbs §9°!n
slots. During operation, it frequently occurs that all four slots

part i f:ul ar eﬁmxﬁmtarlé‘- ®aRpr beesyaydppdy subgskinay. unit Aés%u‘ﬁ%ichf SPe
exanple, that there is one dual 20 subscri be uni,t the o hers
are singl @ntempecrSPer transceliyer ﬁ@'ca‘gggb’?' {ﬂa andi %rsger 'fﬁn

'S, ni%es- circuit through buffers 68 and 70 with separate subscriber
sets 72 and 74. 4
In the dual subscriber unit of Fig. 3, if two
conversations are transmitted and received in one slot, the
. transceiver, modem and codec may be single reversible
15 elements ghat only have to-berform one set of operations at
a time, e.g. transmit or receive over each line. Further-
more, since the unit is never receiving and transmitting at
.the same time, no duplexer is required since the only
" duplication that takes place is through the buffers 68 and
LJZO 70 which are connected to interface circuitry (not shown)
for the subscriber sets. |
In Fig. 4 Ehere_ is shown a niultiple system of
single subscribers that comprises a combining, deploying and
duplexing network, generally indicated at 80, coupled to an
25 antenna 82 and to a multiplicity of single subscriber units
84a, 84b, 84n. Each subscriber unit is coupledhto a respec-
tive subscriber set indicated at 86a, 86b and 86n.
"Fig. 5 shows the same type of multiple system as

in Fig. 4 except that the network 88 is coupled to dual
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sary that the two dual subcribers thereof be in adjacent slots. | f one of .
thé .two dual subscribers is occupying a particular frequency and sl ot
while'the other slots in that 25 frequency are occupied by other single
subscribers, and if the other of the two dual subscribers requires a
connecti on because he has either gone 5 “hook .to nake a call or an -

I ncom ng sl S JL.0: DE ahOULS o R frQim,, thy ty office, .either
the sihgﬁgﬁgﬂﬁiﬁéﬁmﬁﬁ%ggt%e'a%?écg%f sHﬁ'?ﬁétht.euéﬁ?e ﬁc?ﬁ°ﬁﬂs “hel
noved to ot her e c : t . r ' : the™
P dual TodBscy | Bers SHERCHANY Mode R Po B pet iy Al S gt et
parti cul getls,eqeeny Pedagd 098 UEbrbaAnIRY 00 ,! QEANTI &nd r EORENEYr WMiIRLE S

an adjacent slot is available. The RPU, in this situation, acts to set up
the curreet andntcti®hsarmdidlG60fert badti.P4i.ts menory and it can, '
therefore, deternmine where within the matrix a transfer can be effected.
TheSabove type of teniigraisonvevapkiohed siome lproliflems frody oar hgermdaaer ;-
Assume, for exanple, that the first of the dual subscribers is currently
engaged te avavhoupsafashoss fykicbnoyap igeneeabhyt bs oclasgifdeid/casl ot

3) When the secon f the dual subscribers goes off-hook, an_alert signal
(one bit fordo¥sit b %i pyitjeubacriker jeanfigpsptign 15b) padulabieno|

bi t t 1 tt [ dditi to t . - tJ . The al bit
det oct cdEPARBRe CHarbBF REAERBSSs AR AR R PREnad a SRR D LERT Lirehe
RPU 16 ng %Heiwéﬁé¥%u5¥3¥héﬁH€f.28’ exchange 20 and interface 18, either

along wt e reverse conversation path or along a separate 20 pat h. -

Coggersely, an inpqQyling $£ipistraté8Mad h%xaﬁfﬂl‘éobf an RPU matrix Q

T N A S

~ where the various subscribers are designated by the letters
A through .G, the ho:izontal rows representing frequéncies
and the veftical columns representing slots. The number "1"
represents "in use" and “0“_;ép:esents-"not in use". In
15 . this matrix only the transmit slots need to be stored (as
shown) since receive slots are always offéet by 2 slots.
During operation, it frequently occurs that gll:
. four slots of a pa?ticular frequéhéy are ocquéied_by various
subcribers. Assume, for example, that thére.is one ' dual
20 subscriber unit while the others are single subscriber : _\-i
units. In the case of the dual subscriber unit it is neces-
'sary that the two dual supggibefs thereof be in adjacent
slots. If one of the two:éha; éubscriberslis.occupy1ng a
particular frequency and slot while the other slots in that
25 - frequency are occupied by other single subécribers. #nd if
the other of. the two dual subscribers requires a connection
because he-has either gone off-hook to make a call or an
incoming . call is to be routed to him from the central -

office, either the single subscriber in the adjacent slot of



of?iéé'“(fijfkézﬁ.iémm?éﬁiéd”'fhfgﬁbp “the? exchange 20 and interface 18
to the -RPU 16. In the event of the Gccurence of either signal, e.g. from
the of f-hook set or fromthe central office, a 25 sl ot nmust be made
avai'l able for the second of the dual subgceibers to connect to the base
station in a slot adja- cent to the slot already in use by the first of the
dual subscri bers. Wiile it would be possible to noye the first dual
subsgrjber tham fizeguengy clitdtel be tRowgdt ket apetiene frequangysgnd/or
pref erabl e nove since two eﬁﬁ%y adj acent slots on the sape frequency are
not often a8dPtabPemake ropl for the sagand 2f | Ehe ity dual subagribexs
adj acent single_sub- _scri ber nit from frequency .D. slot .2 toQ ..
different'5°9 bhequitest dpal @ _QP%hgﬂﬁ?“gﬁb"%djB%Entp§5B§5PﬁB§r
coul d be noyed to any _one af .the eight open slots. . .Sinc LDg

~subscri ber %’é?ﬂ'deﬂﬁVean oesgl"r?otm?g‘éug?em%?jeé‘zetrﬂ asqoott‘feé]ofr}r%&gﬁ'z%?sgﬁgﬁeand
receptgon. Lf :{] i I g J§RaCY / REE: %n FERD: CHRPA8k 1Bnt,0 B
or G #t caéﬁlt‘bégﬁa%“%acs?oén%fj?%hggg\%\ﬁﬁpgg th?“s o%[ ‘jla's ur}lu%ed ans is!tl@n'

therefore, gbthchbesst up theClaRG@rits dBHifettibos Nawd Citerd EhemMUeACT Ls
then. one slot's worth of transmi ssion data is either dupli- cated or |ost.

The anal agﬁé‘ﬁor?‘i tard | 98 €3 St theddfore| dele@mine whégée witHin the
subscribers, such as in Fig. 4. Since each unit has a conplete set of
“elements, masteixtaabransferni tan becamffidated! transnmitting at one

tinme. It is, in fact, preferable to have all transmt sinyltaneguslx and

recei ve simul taneousl| Fhenaboyer typerefetranafearyds faegpmphiskedrin the

2#}0 following manner:’ Assume, foE’ékample. that the first of

the dual subscribers is currently engaged in a convérSation

on frequency D in transmit slot 1 (receive slot 3). > When

the second of the dual subscriberé goes off-hook, an alert

signal (one bit) is sent back to the base station as part of

15 the control bits transmitted in addition to the conver-

sation. The alert bit is detected in the channel module 36

which then sends a message back to the RPU 16 via the MUX

30, span trunk 28, exchange 20 and interface ‘18, either

along with the reverse conversation'path or albng a separate

C

20 path. Conversely., an incoming signal - from the control
office (CO) 22 is routed through the exchange 20 and
interface ié to the RPU 16.

I; the event df the occurence of ‘either 'signal,
" e.g. from the off-hook set or from the central office, a

25 slot must be made available for the second of the dual

subscribers to connect to the base station in a slot adja-

cent to the slot already in use by the.first of the dual
subscribers. While it would be possible to move the first

dual subscriber from frequency channel D to G, that would be
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50T Tead T fherefore. in  the matrix of Fig. 6 if two

supscri bers are occupying slot 1 on frqquenC|es B and D and a call set-up
.is required for a third subscri ber, Then the RPU 16 nust dassign the third

subscriber to slot 1 on either frequency F-or G. 25 Where t he
systemis that of Fig. 5, where there are nultiple dual subscriber units,

the fir L.s scriber alr f dug subscrlber% nust be in the same
slet'bui 8n ##epeﬁ FFQ@&% PF& semehy 8d 25 Aot Risenbe, i n
Subscr 1 blps Sde Theepinc 4 reﬁ AR AT, s RO T
CUrTent oGBRRECIAENY BlsieaEh 'éu;,éveb Ghovd MEnBI I LEERE ! ARIIL | Aébm?fmfy,

It can, eréfore detern ne; where ‘'w

transfeécs%ei&e Afnfigct eﬁmé frequency oln @i&tofztheoab&veaﬁfé@éﬁens |

where the concern is "with the “assignnment of slots and frequencies

i ngnul t fregbeaicyner Sin UBheorsxample showwl,ustHor adhacenatorswscribhés = '
outside the base station (either fromthe central office or the '
subscri benldetbe mdmeﬁhdr.d chhypwong iff uthe oedghtti dpemvslloésnodusxiceon

change due to fading, inter- ference avoi dance or change due to

equi prehbef gingle qmsscihsruyedmcglmwe@ doepssngst aeguide addacent
station itself. In the base staton, each channel nodule 36. as 15 shown
in Fig. 5#°tPn€PEdé§@§§ﬂ%§ﬁkﬁnc%ﬂ@rBFCSBFP°P€CBf the meye; ipdeade1in each
bei ng u led to a v0|ce codec_uni t V 114 by resgectlve co ressed data.
Vi nk-116¢ SHHEBEX; (ALY  (e.d- from ch D an be

e

10 accomplished while the__slqt-'is undéed and "is, therefore, | g,
glitchless. If a change is made in.bbth slot and frequency, |
then one slot's worth of transmission data is either:dupli_
cated or lost.

Tﬁe analagous situation eiists ‘with multiple

15 single unit subscribers, such as in_?ig; 4. Since each unit

"has a compiete set of elements, more than one unit is
capable of transmitting at one time. IE- ie, in fact,
preferable to have all transmit simultaneously and receive
simultaneously in order to prevengirecejver front-end over-

20 load. Théreiore. in the._matr;xn of Fig. 6, if two
subscribers are occupying slot-;:qn.frequencies B-and D and
a call set-up is required fer a third subscriber, then the

" RPU 16 must assigﬁ the third subscriber to slot 1 on either
frequency F or G. | |

25 : Where the system is that of Fig. 5. where there
are multiple dual subscriber uniﬁs.'the_first subscribers of
-eech pai: of dual_subscribers muet_be in the same slot but
on different freéuengiés.while_;he second of each pair must
be in adjacent. slote on _tbe same frequencies as their

30 respective first subscribers.e
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. Status link '118: The VCU'is inte € the MUX 30 by pul se code

modul ati on (PCM data channel s 120, N ‘he' CCU is interfaced with to the
MUX 30 by synchronous data |ink controF‘(EklID 122. A nunber of buffers
(not shown) are associated with the various el enents. In this respect.
each channel nodul e contains an AGC buffer for each slot as well as a 25
link quality (LQ bufHerRPUat. imeashe cabbhe diiftatduns aétsetoi wet pipse
erro#s In addition, the VCE:is provided with a bitsgrror rate (BER) buffer.
A cyclic rtdursirmenthechn€CRipnss atr seach t intenvabacf bthimeaemd @harest i on

encoded burst which provides a BER count to the BER buffer.. - 13- For
t he presethefurbosdds amemgnyAGC Fbvalameahberpfipre [Aefiemmifmed R&vanys
bei ng recei,ved and the receiver gain is small. Conversely, a | ow AGC | evel

i ndi cat es tdMegwwhars pekhin fehe 'makrix g krpapger, sao; ber effiectedmis Acc
5 %evel I's used tq_ind#ﬁatﬁ Wﬁfthe a_det, ri%pation of sigﬁals I s due to
fadi g of the signal*®bribhePhertthe?Rore SHHATCNS, NEEe FRESUNTTRR i s
i ndi cated, a, Nighe GC_l eV usgeth I [ t he, sum
of the tré‘%mﬂ{{uerg s?ﬂ_ﬁm sasp lfgsn%ﬁfﬁi n?g_rfgrlig%; s%’ﬁ%l S?rQGﬁ%ﬂg??ﬁér in
instance #Q1¢i-SUURGHIHEE £80uabfonBRd@nedlst iMIUAIE8P chBABYC origi D

this respect, as nore fully described hereinafter, each channel nodul e 36

contai ns aate@emoubaides eReabasodf UATIR t ((ieighdid fEoMEl thé] cedit vl Ce
slots with either 16 or 4 phase nodul ati on. There are only half as many
bits passedfiee Hr theysbbkcriibers gsgtdse Imduheatfohloaingt lsdtmatrionsn 16
phase ‘ '

kjo which involve modulation change due to fading, or inter-

B ference avoidance or change due to equipment failure, the

stimulus originates or is detected in the base station

itself.

In .the base staton, each channel module 36, as

15 shown in Fig. 7, includes a éhannel}control unit (ccu) 110

and a modem 112, each being coupledito a voicg codec unit

(VCU) 114 hy respective compressed data link’ 116 and control

status ling 118. The VCU is interfaced to the MUX 30 by

pulse code modulation (PCM) data channels 120, while the CCU

ivéo is interfaced with to the MUX 30 by synchfonous data link
control (SDLC) 122.

A number of buffers (not shown)i are associated

with the various eléments. In this respect, each channel

module contains' an AGC buffer for each slot as well as a

25 link q@alit} (LQ) buffer that measures the differential of

received phase error. 1In addition, the VCU is provided with

a bit error rate (BER) buffer. A cyclic redundancy check

(CRC) is transmitted as part of each conversation encoded

burst which provides a BER count to the BER buffer.
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nodul ati on, but the b|t rate is the sanme. Therefore, when 4 phase
"-nodufation is used, two adjacent slots, as shown in the matrix of Fig. 6,
are conbined i nto one .el ongated sl ot containing the same nunber ,of bits per
el ongated slot as 20 woul d occur in a slot during 16 phase operati on.
When, for exanple, a dual subscriber syst%unl S in operation, if either the

et ow o coriain o Eekorie hebfh ZS}?’% 48l Ttk adT Tt RedRa®™
correspongﬂgg g5h1 tpLgf §1 fé?elr q(iilg ri(élr\?edrﬁgﬁ‘ézp%?hrgggi

MUX- span-~ exchange conc rator ace ereupon “sends

a controlg$ignak Lol 1 aé&}ﬁé@@@x*hnkaqw %ddﬂqm rﬂldﬂﬁé’é’é & hoighange

from 16 to 4 phase operation e same time, 1f- tw su scrlbers are

current| yrddle PPedalsignall levéD adidaGeniasget teBivie HATH fremﬂacmcone
of the sub- scribers’ is changed to another frequency in the - -

mann®r debeve bells abaed. tbf;naﬁbutdiuhdnhhﬁzﬁ|d§téf&@&ahhﬁnbeﬁnstbﬁaged in
the above manner, the AGC:level is still high for that 5 particular. - -
subscri bevs fue; s!:tassaﬂwgt i the sdgoed far whetheor themeanis Linter-
interference rather than transm ssion fade. : The outputs of all the AGC
buffers-: afr%"?"é‘fﬂ)rtedl‘!'i)e‘fwmﬁvxﬂrlschl%ﬂiﬁ?ﬁ?ﬁe?YvWﬂc 1ghegudtRS elerrL any)

Tt S Bhetin i, L T e S A iR T
o 0\ latg, Bl 609, SReSAEIS BRI, KRS e ke e
10 correction can be made py modulation 'change} In this ;&_)
‘respect, as moré'fﬁlly deaqribéd hereinafter, each channel
module 36 contains a modem that is capable of transmitting
and receiving on voice slots with either 16 or 4 phase
modulation. = There are énly half as many bits passed per
15 symbol in 4 phase modulation as there are in 16 phase
modulation, but the bit rate is the same. Therefore, when 4
phase modulation is used, twd adjaéént slots, as shown in
the matrix of Fig. 6, are combined into one elongated slot
'containing'the same numbe:'éf bits per elongated slot as
20 would occur in”é'slot duriﬁg.16 phase“operatidn; ' |
When, for example, a dual.subscriSer system is in
operatibh, if either the BER ificreases beyond a certain
Ehteshdld (é.g.'O;l%) or the LQ decreases below a certain
threshold (e.g. 6 degréesf the contents of the corresponding
25  buffers are reported to the RPU via the MUX-span-
éxchange(doncentratorl-interface link. The RPU 'thereupon
sends a control si'gnal back via the same linkage to ‘the
control module to <change £r§m 16 to 4 phase operation. At
the same time, ifftWo subsctibe:s'are cuttently in operation

30 in adjacent slots on the séme frequency, one of the sub-
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(‘MF) buffers which provide the operatighal’ste
base station chain including the exthangée (con- centrator), span trunk,

MJUX, channel nodul e, power anpli- fier, transmtter and receiver. If the
MF buffer senses a malfunction..or equipmtt—failure, a signal is sent te
the RPU indicating which frequency is involved. On receipt of 20 this

MF si gnal , initiates a freq and,. if cgssa |
changes f or ée%%%b%}g%velr{aﬁhéﬂ%ﬁ‘f §n°y) g@&(rarﬁeeré I yﬂ. te%er'l'é:r}gl g?:'e éﬁet ﬁ|g§n85.}
af fected chgy ibed G 18is a primary el ement i'n controlling the -

assi gnment of 1requency channels and slots and its general 25 ‘structure

is shown in Fig B, atteFOPRE MBALIRALTRTS AU &Y Heftd Bdkh OGN
130 coupled to a data base nodule (DBM 132 and a schedul er nodul e” (SM

134. The N#Md maboges mbhnkplerérée Awet wvaevdihe igM ol DBMiwH higart hen&PU
as well as with the channel control unit (CCU 110 and a subscri ber '
contrd@ tagarftSChldltwscaiberouiti de blsasuridd thiEte WB@) resasomafed vhéhin
t he channel nodule 36, as shown in Fig. 7, while the SCT is in circuit with
t he subscrigsar sBERi and LR ober dniterferencer rathan cthanr itrpnsmigsionhe
5 i nk %ual ity (rLQ) goes down bel ow a predeterm ned |evel, the RPU is
actuat ed t Fad8rd a THEs SREPYES t RE B3R 1bhe RWECreutfrr2upsR, reRfrkfates

fdenti Ty  SHeaVRY JBPEBr AR Re (BPLEReAEEHeTF 9% (ARcamid: Mt &
120 1o 10 dop SRS R il <Ot R0, G405, SRR Bag ™ EpREY, Ty
| f Qjﬁye | ¥ @Rty B G WlibsEPEbMEMErom the frequency with a high
d AGC level to' one having a low AGC level. This acts to
eliminate the interference if it is present.
The base station is also provided with malfunction
(MF) buffers which provide the operational status of each
15 link in the base station chain including the exchange {con~
centrator), span trunk, MUX, channel module, power ampli-
fier, transmitter and receiver. If the MF buffer senses a
malfunction.-or equipment failure, a signal is sent to the
RPU indicating which frequency is involved. On receipt of
kvéo this MF signal, the RPU initiaées a freguency f(and, if
necessary, a 8lot) change for each conversation (if any)
currently taking place on the affected channel.
The RPU 18 is a primary element in controlling the
assignment of frequency channels and slots and its general
25 structure is shown in Fig. 8. It comprises a message
processing méduie (MPM) 130 coupled to a data base module
'(DBM) 132 aqd a scheduler module (SM) 134. . The.MPM manages
all interface between the SM and DBM within the RPU as well

as with the channel control unit (CCU) 110 and a subscriber

st at us of each 15 link in the
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sends a nessage back to the SCT to reconfigure the matrix to nove the cal
"to the avail abl e channel . If there is no 15 avai | abl e channel, the
call is retained in the sane channel. If during a call, all four slots are
occupi ed but, because of an interferenmé® ©n a particular frequency, it is
necessary to nove all the subscribers to another frequency with the sane
respecti contilodt task NSCE¥PI 136V #Ptuacadcsaesi@e theCRys, THE EEH). j4P0N,
bei ng actuated by the I'owering of the link quality, sends a nessage to the
SCT requdsrcatgda vithimuéhey climmuel mbdaleCl36or war dshdwrat inegdage 7p the
channel control task (CCT), .located at the Subscriber station, for
frequency¥hdfgngdep S8R rikp  ahrecai b ovibhmbhiec subscoriibler atatGions VPM at
the base station faor allocatjon of an avail abl e CCU_channel . The MPM !
sends a signal to thfe WMMAGIBentfry £AF RXATRIP e GHEARE 3aFR 1l sotheecks

ith the,.schedul t bt ai ' | L int hedule. .- If
thefe i o ARk GRANERAG Vi, ffes e e LekCe "Renpelarnlog Wy ehe e | -
t | e M R | e |
channel . RPPRE AEERALEOTNY oo 4| ABzsppe’ pe BRETCE 128, WM

9 illust , acp 1 yS | OpBMN | o M t h
e, G20 T8 aE e e AT ne bt bart 24T ont T he B g | o Ty

communi cgehaB vt heidwa CCTd 3& e o | 3201 owb dephiené heFOGAMN B4G 1 1151 &CC
protocol consists of two |ayers, a data I'ink |ayer 142 and a packet |ayer -
144. Thehadahalli dnd ayb) ichddks pwyehcalhd | saghbduleen mdule t hR6PafdS
while the packet |ayer conprises the nessages bei ng passed over this
phygica|schgﬂpleTngntg&ﬂadﬁdﬂtﬂm@ng_(the scheduler module serving to . - .
arrange the messages received by it in tﬁe order that they ~

- are received). If there is an_availab;§'channel._the MPM

sends a message b;ck to the SCT to reconfigure the matrix to

move the call to the available channel. 1If there-is.no_

15 available channel, the call is retained in the same channel.

1f during a call, all four slots aré occupied but,

becausg of an interference on a particular frequency, it is

necessary £o move all the subscribers to another frequency

w;th the same respective slots. ;he following sequence
20 occurs: The RPU, upbn being:actuated by the lowvering ofﬁthe ("
link quality, sends a message to the SCT fequesting a fre-
quency change. The SCT fo:wards thét.ﬁéssage to the channel
control task (CCT), located at the subscriber station, for
frequency change processing, and also comm@nidates with the
25 ‘MPM at the, base station for allocation of §n avéilable,CCU
channel. The MPM sends a signal to the DBM to identify an
available channel and also checks with the scheduler module

to obtain a time position in the schedule. If there is an

available channel, the MPM sends a message back to the SCT

orm e o
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i‘s responsible for error detection . Lo SYI
detecti.on and resol ution of collisi.ons (copglLcting contention for the same
time slot on the sane RF channel). 15 Referring to Fig. 9, an
an exanple, the RPU pro- cesses two paths of protocol: In the first
protocol, the RPU sends a message to the CCU at the base station to request
a noduyl ati te cheegafigure t'hbesecbaaneld otpmwitionhe RAS scthiares nsssaye to
the SET to request a frequency change. In the thiitd protocol, the SCT

sends a neavajtablek chennediRptheo SGRIi sands (;abusy| signadncto theqRBIEi es

are occupied, In another,ékanple, the RPU sends a nessage proto- col to the
SCT to req®®dtPe ehande| ifr ®3d€rcy change. This 25 nessage initiates

t f ti- : . First t ] ts that the S t
subscr i ber station oftrn PhYEEFRtaRoNIE FFEqgenky Fium ( ReSRRED Jfe
SCT t ' s 0T h T h .
the c :Lﬁgﬁgn%ﬁggg&ﬁgﬁq%?iﬁ%ﬁkgiﬁﬁa€%?$§%Pe¥52J3§g1 ?%ﬁu§£%9?63%9mﬁ§

switches .gibgéfiBer stAriBA theOBér WHd i Ofls {hecBRRBAZCat iol W#itilthe
causes the SCT to call the central office to stand by for a connection. If

during a cewwelsst whicht i Igrde Tved | Y thaoadie! Dy¥o 2 prederecnprtdel ,
the RPU forwards this infor- mation to the CCU and requests a nodul ation
| evel changensides Cof aricoldpeges ahigatesibgk tllayerghliddicardl & lpadkaet a
the MUX to the RPU. T : _
layer 144. The data link layer is the physica} link between
\~:0 the parts while the packet layer comprises the messages
being passed over this physical link. ‘The. data link layer
is responsible for error detection, word synchronization and
. framing, detection and resolution of collisi&hs (conflicting
contention for the same time slot on the same RF channel).
15 Referring to Fig. 9, an an examplé. the RPU pro-
cesses two paths of protocol: In the first protocol, the
RPU sends a message to the CCU at the base station to
request a modulation chahge. In the second protocol, the
RPU sends a message to the SCT to request a frequency
Kgao' change. In the thitd protocol, the SCT sends a message back
to the RPU to indicate that all channel f;equencies 'are
occupied.
In another example, the RPU sends a message proto-
col to the §CT to request a channel frequency change. This
25 message initiates two functions: First, the message
requests that the SCT at the subscribeg.station obtain a
route to another frequency from the RCC. The SCT thereupon
communicates with the CCT. The CCT then searches -the

channels and, when it finds an available slot and frequency,

30 it switches thereto. In the second function, the message -

Tﬂ@;$ymchrohization and frami ng,
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CLAI M5 1. A connunlcatlon systen1for connunlcatlng betmeen a base statlon
and,one or nore subscriber stations, tdnpfising: 5 one or nore
subscriber stations in RE communication with a.base station; the base
station having two or nore RF channels of different frequenC|es for
establ i shing RF communi cati on between the base statlon and the one or nore

subscri ber 0 st.ati ons channel av

e Pk oo | 4 ises “BRA ot G L YRR c ik £l 85358470 Abdna
slot in dlffere f ald RF channels to a subscrlber statlon already
in connu%?caﬂﬁm?{gQ¢y€§#&?mwe station in 15 response to ei ther the comng

I f ddi t t
on line of an addi tonahySilsChl Rejn e b CELRY | 28! J9RK Gudig dy Hip{1§ST On

bet ween the base station and a s er statlon A communic
system apeGba N@d gﬂaa@t@aﬁﬁea«h%%ﬂ. 2fhe RPU h:eoéweaél ehiessmm- makes
assi gnnments when directed by a control command signal; _ .
COMBUNI Caht@BnSYSé eBhbUddEr ahaciditfises ts centmmurﬁmdleveualcm@é ator

t hat generates control command signals in response to status nessages that
25 i ndi c2he wmatnﬁknbsladgesothumeMessagéothroughetablsmun)nﬂnkcxmaor
nore subscriber stations; and a radio control channel that is assigned to a
sel ect edthen¥UX & itheaRF¥ channel for transmitting the control command
and status nessages fromthe base station to the one 30 or nore subscriber
stations. 3. A communication systemas claimed in claim2, wherein the
comuni cation systemfurther includes a radio processing ' -



anit for transmitting the command control :
or nore subscriber stations, with the radi o process

transni ssi on between the base station a8d a subscrib

-~
-

iLon®j ssbaked on

ComTani cat  on Syet om ae 6l ai e i oiam L. hmégree.bﬁsgr\ﬂ@:\;mmt\““M‘LA _
e 5

frequency channel interference, or an equipnent failure.

5. A

conmi cati gn sgsten1as claimed in claiml wherein.one or nobre single

subscri be€
6.

A communi cation systemas clainmed in claim1, wherein one or
ation with the base statio

subecr ! ben 51 ) S BhFed 155 APIIUR £2L S L LDE, BaSE SLaL!

adj acent tsitadigirotand Iong . or meréodpbscribembsgagimwmqupnrmv&;k nk
o r s ]

betvect  Beocd ¥ SbeA fuseBieal bLaBLoACRAP ol e i e

conmmuni cati on system as c

conprisin

ions are in.RF comunication with the base station. 10

nor e dual
n, and the
base

subscri beR dagd Gtatikandy in comuni cation with 20 the base station to a
vacant tine sliei Bagedidé£E£0h HATiHg Sekd R CREPEC'Rr AGAQKH

. R
adj acency _t.g an occupied tine slot in‘response to an a dltlonaF

com ng on

g (Qeits

subsScri ber

different fyeguencisas ofiorn eskaklishingsiRh communicationse

station abeétweDsthébbase! dtaieN ahd EHWNEAL Y BErkO Albsddipdenal
subsc&bbegtg%qbw%'oneghﬂe ﬁﬂd'éﬁénnel having multiple sequentially

'\\/:

15

20

25

30

35

repetitive time slots;

a time slot assignor capable of assigning a time slot
in a different one of said RF channels to a subscriber
station already in communication with the base station in
response to either the coming on line of an additional
subscriber or a deterioration in the transmission between
the base station and a subscriber station.

2. A communication systenm as claimed in claim 1, wherein:
the time slot assignor makes assignments when directed
by a control command signal; and

the communication system further includes:

a control command signal generator that generates
control command signals in response to status messages that
indicate the usage status of the time slots in relation to
the one or more subscriber stations; and

a radio control channel that is assigned to a selected
time slot in an RF channel for transmitting the control
command and status messages from the base station to the one
or more subscriber stations. '

3. A communication system as claimed in claim 2, wherein
the communication system further includes a radio processing
unit for transmitting the command control and status
méssages to the one or more subscriber stations, with the
radio ptocessing unit being in communication with a central
office and with the base station.

contral and status 35 nessages to the one
i €ing in



transm ssion i s based on frequency channel interferen m \Imﬁ ‘
failure. 9. A nethod as clainmed in ct¥ftm 7, wherelnﬂ‘
carried out during conversations between a 35 subscriBer ¢anti anot her

entity using an RF channel that establishes communication between a

subscri ber station and the base station. _
4. A communication system as claimed in clainm 1, wherein

a de_ter:.orat:.on in transmlssz.on _t_:etwe_en the base station
and a subscriber station is b_a_s_fed on frequency channel
interference, or an equipment failure.

ng is

A .';

5. A communication system as claimed in claim 1, wherein
one or more single subscriber stations are in RF
communication with the base station. '

10 6. A communication system as claimed in claim 1, wherein
one or more dual subscriber stations are in RF communication

with the base station, and the time slot assignor assigns o

each pair of dual subscriber stations to adjacent time
slots. | '

15 .
7. A method for forming a communication link between a base
station and a plurality of subscriber stations. with a
communication system as claimed 'in claim 1, comprising
assigning a subscriber station already in communication with

20 the base station to a vacant time slot in a difféi'e_nt one of
said RF channels according to its adjacency to an occupied
time slot in response to an additional subscriber coming on
1:Lne or to deterioration in the. transmlssu'm between the
base station and a subscriber station or in response both

25 to an additional subscriber coming on 1line and to \J

deterioration in the transmission between the base station
and a subscriber station.

8. A method as c_:laimed in claim 7, wherein deterioration
30 in transmission is based on frequency channel interference,
or equipment failure.

9., A method as claimed in c],a;’,m '7, wherein time slot
assigning is carried out:,;durinq conversations between a

35 éubscriber and another entity using an RF channel that
establishes communication between a subscriber station and
the base station. |

deterioration in the transm ssion between the base s‘t_g_t_i’og_a,nd__a._subseﬁ ber 2
station.:8. A nethod as clained in claim?7, wherein deterioration 3ﬁ



