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- 2- " 53' i “kox?{’&%e l't::'he radic channels assigned to the public mobile
radio system (PLMN) and informs the mobile radio device (MMS)
about free radio channels to be used in the private radio
communication system (S¥S).
3. QRadio communication system (SYS5) according to claim 1,
25 characterized in that the predetermined radio protocol is a
radio protocol (PGSM) predetarmined for a public mobile radio
system (PIMN), and that the radio devices (DBS, MMs)
continuously and alternately ocoupy the radio channels which
are assigned to the public ndbile radio system (PLMN), to be
30 used in the private radio communication system (S¥s).
4. Radio communication system (5Y¥S) according to claim 1,
characterized in that the mobile radio device (SYS) transmits
ona of the first radio signals (FB) which contains a data
valua which is actually determined by the stationary radio
35 device (DBS) based on measurements of radio signals received
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I sumary, a radi o communi cati on Systemis—krewn-whi ch i ncludes a
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particul arly desirabl e Raddo thfmteleatddnO system (S¥S) according to claim 1,
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exchangi ng i nf or mef4 on MAPiRecFadio: avigea GMSY(ifrr 2 radia commum.cat:.on
system (SYS} with a stationary radio device (DBS) which

25 exchanges radio signals with the mobile radio device (MMS) via
a radio link (RIF) according to a predetermined radio protocol
(PGSM), wherein first radio signals (FB) are provided for
exclusive transmission via the stationary radio device (DBS)
and second radio signals are provided for exclusive

30 transmission by the mobile radio device (MMs),
characterized in that
for setting up the radio link (RIF), the mobile radio device
(MMS) transmits in the opposite direction of the radio
protocol (PGSM) one of the first radio signals (FB) which are

35 actually intended to be transmitted by the stationary radio
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10 link according to a predetermnm ned radio protocol, wherein first
radi o signals are provided for i l-ssion by t he
rittnd in the

stationary radi o device - i.e. radjmnii iE A
downward direction (downlink) - anﬂmﬁma ﬂm%' S ITgiES KERAY itapBEBN ded
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devi ces 30 tiénsqﬁ&%ge%fgeé)%o%ta% direction of the radio protocol one
al's I C

of the radio Sign 1"are ‘actually intended to be =~ transnitted by
the other radio ddfrc&ettingTie Bhepsadio rhitnk dienmahatderary syatien deayice

thg_ﬂ b§5dez i gned tranw%hcmmmeapg?siﬁ ag@xagpieén f:‘dfa?:hﬁgﬁid/icﬁ!iﬂ'o!&bbleone
radli o evl ces, e _qevel ppe I n e \4 | |
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The existing radi &raasmitted doyiithe othersrmdic @e¥ieecati ons of, in
particul ar, ti®se xant Mekned e SeoMiatitingNip @ radfo 1ink ¢XERYtirOB Paaide

radi o communi cati g cording to the re erm ned diQ protocoL. .1ln
radi o devices wit k&ﬁ%ﬂf‘g?&l& BEEnTt o?s%ﬁergﬁ%. ?’laslgﬁﬁicgn ro% %cé%%{ﬁe;
only the control (DBS)sopndaree mobile madiiti edevice (MM8); nwkath oRfi swiviaded

on the observati onsidhangiAgVeadianaignals WAHNO &0l CeEh&ANBRLoEELRF VR 2
denpdul ate or decode ]

radio.10,. sigpals I ch,ar nsm,tted inthe wo

transm ssi on i'rection, 1.8: pposite fectl f

redeliraids Zadf Brbtacdy i @eshy o ResRin, Tudke "IN
conventional 20 sismadsp(EBbcare pxwrsiedudnr| pxclyise taansnd sghen sbyicthot
interfere vv:th g h@tfaﬁﬁﬁﬂhir?nriﬁ&i& heewdest {DHE)" A0 sdevh@ega@ic signals are
conventional radi erenc i eped.
because the radi o%'srl%(ﬁ%?gsd%oers e%%?‘g%‘a e gn%teliggl& ??gtr%mﬁg%’%ge ggﬁ'ﬁnﬁ% ey,
as is customary, eMS),in the GSM system where transm ssion is

continuous on the difaddeterized in that
25 in a first step (110) for setting up the radio link (RIF) at
least one of the radioc devices (MMS) transmits in the opposite
direction of the radio protocol (PGSM) one of the radio
signals (¥B} which are actually intended to be transmitted by

the other radic device (DBS). This Sheet iy, g,
mmgiG




Furthernore, the possibility that an undesirable radio link is

est abl i shed between a new radi o device (e.g. a new nobil g '
an: exi sting radio device (e.g. an existing GSM base | st'df SEEFT HA§ BEEN
el i mi nat ed. The new radi o devices, on the other hand,—aref¥aAsEPe of |

correctly receiving the radio signals transmtted in the wong
transm ssion di re®adde. chmmundvatich osygetent cwitle cogstaeiamrly 2nd ca hmobibe

that a radio Iink G} PRedEle UP qui ckly and easily. The invention
provi des new radlo devi ces ich operate in the posite direction of
an existing radi o Tredovent ‘P"‘I-"w‘?&éﬁtes to yuwrade FHM“W%%’E‘&P vikh a

radio link, i.e. wiabiongeyatadio devies ahdi agobila rmmdvicectdom&ucin to

protocol, 1. §07 hif Saleup3l o NeLaGaMoed! O8fk 1ol unl DSRabhE 088

station does not to transm conti nuqu

pot ent i al i nt AFRIENTRAUNP 19PVRc ANE 1R FFAHLRGEY HRJLQY SARVASE £OTt ARFRLY
prevent ed. The:a'dmemﬁmm#lwbm chess ctto [ee chdthiod ifatt setwimdn uef ar eadio

to 35 an enmbodi ey wi%f Eﬁﬁﬂ(‘aef Eﬁﬁ‘j :‘?catt‘io{-xhﬁy.'{_@éi %‘@d&dﬁng k7 the

- b- schematic dr 8
of a conventi onal gyt Hpe of tPPgde&en“(%"}éimﬁp of a radio system

according to ihe A cdumhionml nnﬂ.o TommugicStion tsystemowidhagr statbonsry
nmet hod of the con\gggll on v1ce F%ﬂd Sﬁgﬂ?}]éc@g@&' Cﬁdx)éet hg?g,&pf |%u ‘gﬁi&p

of a conventi onal e confrguratiof

cel lul ar nobi |%¢qbaesénsy§a%im aémalawi,a @ yedapelink cis:émovmf fraw the
mobi | e radi o syst eecks "UNRVGSM SyigtRh foort hmhduawcamﬁaeatﬂ&xs-r awth Dolf Srds
s supplied by a ﬁaﬁwaggﬂﬁ%&ﬁmssega&%ﬁsgg the HHRBEIUH! He > Qo) 1K o

to as base statio tTon 'S ca € ‘of "excHanging
radi o signal sT% t Fas&es, in Palaigesuy, oFramrer d@%ec& 1q prwind:eatyon| spstenm
referred to as nohidseribadstiat ithes. bédk yisndhed puba ist atokileMradic heystem

Fig. 1, 15 | "
stations, Thzeﬁghvent.ona?%“%‘l‘ 5 r‘?‘%%%%&%?@?ﬁ%&d@s Tpeetehiathy é‘§‘%?eo|
according to the C&05& techn Q&%’E&Ic %Ft%‘ﬁ‘ﬂ'% “gSM* with

Conmruni cati ons). ther saiue math.o aoemdixaﬁmbonhis sﬁaaa\aeen tierardai peovided
oI e A g A e Y Sl
met hod (TDMA: Ti méb i 448k Retven cthe Hablonsky radie fevices F -also
subsequent |y dmrre&etcewh thasas stations-tandl dhe, molsile Elﬁaibadlao.thesm k=
( FDD: Frequency &d ¥hest¥hd B! £8mori§- sfat {dHUC Hive Y4RkCHy WdM3uhl Yna
M.-B. Pautet describes on pp. 192-193 in chapter 4.1.3.1 that
25 the radio channels FCCH (Frequency Correction CHannel) and SCH
(Synchronization CHannel) are provided for the base station,
on which channels only the base station is allowed to
transmit. These radio channels FCCH and SCH are adapted to
transmit signaling data in the downward direction and are
30 therefore also referred to as "downlink channel®™. This book
also describes that the radic channel RACH (Random Access
CHannel) is provided for the mobile station, on which channel
only the mobile station is allowed to transmit. This radio
channel RACH is adapted to transmit signaling data in the

35 wupward direction and is tharefore also rafarred to as
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25 wth an upward direction UL, the so-called "uplink"” and with a
downward direction DL, the so-called "downlink". The "uplink" UL
i acl udes at | east one carrier frequency which can be usgg MERTHANTBEN ¢
stations for transm ssion to the base station. The "down| iRERLAILED

I ncludes a | east one carrier 30 frequency which can be—used” by the
base station foruu 1link' @R On to the m)bl | e stations. For
exchangi ng the ra nal s, the GSM st andard f ne radi o _prot pcol
PGSM according t 'ﬁﬁ“ﬂ% rﬁdF&dP'Pnl{:%ml‘—mllga s&i’sgﬁmaﬁ‘ﬁ 38&??'@ 'ﬁﬁf
whi ch the radio cdmn;msata stationsry eaddot deiviceTlfbase stiatripndtaysbha whibile
i's known from the fqdl¥o device (mobile station), both of which exchafige radio

st andard, definpes fdrs al s, .whi ch are cl u5| ve
transnission by t eI é‘g 5& o??% RheEs Y @ éxaﬁgf&é ﬁ?""?’%&P?

FB provi ded for smnedmtsmgne—meradlo protomndi,sshereimfirescradic rseqneheyare
the so-called "frqgpéeraana 5m90rthacteﬁhxma.rsstrccﬁh%ﬂdadsexswalus&%nﬁ for
generated in the base sta(%ve b?‘ on a neasurenent in the regeiv
Sortion for & . Yhao ARG AP, (AR LACOPEIT® ANt Spmand radio
transm ssi on freqlsalguaé.s dret herawildislle ot athenchimosh t RECH exclussidetlyr ntoxed
target valuesio —Tadadnifeloh iy anaBhisl adld debgguencies in the

nmobi l e stations,

§ | ates for easgW qug
station M5 a dat a v SeF9Pnef Adisyradio commuploatiog gYvreR iHhpulfge based
so-cal | ed "frequersymothsas possible on gineady maei@mmhowm oirdexr to

target valhue has tsaﬁlae ae&éu menﬁ @oﬁhsedet e fiegl hagsgﬁn@f ran%wdléaai&
Communt cat | on_ ys CATPSPSBELTH o SPRVEH: VEFS CBPERY ngna the. comnana¥ ind csn
partially ovelsapsuokiile wadiaef dechnsleghedirbithe followdbgl prohiiemns sysulin

IR o oy 1o e e e e S L s 1
The | gvent i on, Gﬁ%tme}%& FAdg 153 qelllxﬁ'flr%&?@d"igh each

enbodi ment with orﬁ@hﬂa siuaglto r pad i c&hterfmnce pricbless s at dheerbodi radic
\éwth a tSI ngl e r?ﬂ'&nﬁﬁh'ifhﬁiﬁq_ﬁ}é&eg c].codlliat %mﬁdgmypsevmea aj g aaen areas
escription o e _.i,nyention e ol | gwi.ng de
expl ai ns how ‘If?le Sy t ?%rvs‘(ﬂe\?ed’}g %éﬁ ﬁ@%ﬁfﬁ"oﬁag 10 sYiE‘F”bI’e
fromthe stati onar&it@a'@ﬁ@airat aonams (zmmmmaﬂ:epnee)’sbem would Nmwse to be
station), the propgaRA LAJhOcSHFIY Ref! @8sidfl udes at | east one
nobile radio dew%?%glzgreferredto as mbll‘fﬁ}fﬁ |on For
radi o communi cat i 88p3Le BYRISHF o opE’teny BHE h A8 SXREsm
exchange radi o si gilch icouldecbe usedommrnrmmadnomommzlqam spskben),
direction UL. 35T 12 providing the base stations with a scanning receiver in
conjunction with a completely new radio protocol. The so-
called DECT radio system (Digital Enhanced Cordlaess Talephone)
is essentially such a novel radio system which, however,
necessitated extensive new davelopments.

30 It is therefore the object of the invention to provide a new
radio communication system which is based to the greatest
possible extent on already existing technology. The new radio
communication system should be usable also in those regions
which are already services by existing radio communication

3% systems. It is particularly desirable that the new radio
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radio |ink between the two stations DBS and MVS is already set up, then

the radi o signals are exchanged according to the 35 conye ‘
prot ocol known fromthe GSM standard. The 71§ SHEET HAS BEEN
-7- radi o protocol for setting up the radi o cojmuni GEPLAFED

however, is slightly different fromthe conventional Fadio protocol in
that at |east some ' lLgpal s are used.in_the opposi te diregtion, of
t he conventi onal ra%rﬁlgi\%}o%ggégp.sysgemﬁy} be dested Fﬁeg%ta‘wg?db?%%f’agﬁ
nmet hod 100 accordi Ry Sten. the invention for setting up the radio Iink.
1’28 [mdl fi 6d190 rmi&%jﬁ&ﬁﬁiﬁs%l%aeﬂ}'@'ﬂaﬁit@f c&ﬂﬁzﬁi@g@t&%ﬂﬁyﬁ@ﬁ%gﬂﬂsue
o] : n.the prqcess 1s start.e radi,o .si ghal . IS,
transmitted 10 i n%a%@?&aéi‘é‘g %fﬁg\“?%ﬁ] t°%e ‘f‘?bagﬁ leta i &Y I\/F)Eéjt% ffglices
base stati®n. therefei sndikjnal meBhod whth "theghansgtenizing ifsatures of
burst” already descfidedspaey¥ve WiydhadneObiafifls 0o the GSM radi o

protocol is only i%end&d for transm,ssion from,t he base ,Stati Of. The
mobi | e station whi ¢h T34 | FYUIHOREIAR, SYSHAR H 135 PrPRESEL suhifh fpRiudes a
transmits at an ar bdtatdopapyi radio @ewicd hand mobiladimaddbgdaviBe, awith both
brotocor | Hopever Srjed, ditfiahing NAtornariBl WILR SRR StA PiLT8 Faals
synchr oni zat i oh%i nf it 3gFPraing g:‘t‘)?ouﬁ ?’ﬁ%&)%&@‘@?ﬁt F8H1%t I?é'ﬁtf"ﬁggnoﬂw‘gein
station advant ageouSinstopadipedgnals tazenprdviddd fok rdlusdye) tramsmigsion by
gt ther i f] e do, d 3” Néhe sta‘tﬂfén%ir']f ¥ag[éi'orrﬁ{a§'leé al(t{l.lé. ﬁh&‘gﬁ%g&nﬁms angk%ft@éd

ut rather urin e e er tipe slqts =1, 2, 3... or s
This elinminates int fgﬁﬁn%@w\m"f‘:ﬁ OBI’@FCF%[‘EFO (§8‘W£’e’§?) The 804 gegpnsd s%'@‘?l%ﬂ
FB advant ageously a#igmalschne qeravidatiafonlamlpsive tarasmdsisiongoy e mobile
frequency devi @i Onraiiie MehicaCleel€d SRS signald HPAMENA4QS!iK ki upward
e

base station DBS wiLHAHAR S ; RESFeLR: (% MRCRHLTEIIID, it BaATonLLFe,
that a radi o signalatrBeast pne bfebhe rzmbin deydets obransmilid drsithiei opposite
o Pl onvent fonal Somcratn O Ehehfafe ProRBeN] Jrdlb? L 2AI8 gisnald Whten
radio signal, it i saﬁfet%cr%’r\‘ﬁrgﬁ g’ﬁﬁ?n?ﬁg if'%é?% é’fwiﬁggn‘ggt the °ﬁ59€ padte
transmitted by2@ noitviiced nobil e station. Advant ageously, the
"frequency correctiosdpispossd YR A¥ERbd For BEEELRE U aSraRES fiik RHM S&ch
I's fundarmentally d'z{ f:eard%.rg c%&@nication systenm with a stationary radio device
and a mobila radio device, both of which exchanging radio
signals with each other according to a predetermined radio
25 protocol, vwherein first radio signals are provided for
exclusive transmission by the stationary radio device and
second radio signals are provided for exclusive transmission
by the mobile radic device, wherein in a first step for
setting up the radio link at least one of the radio devices
30 transmits in the opposite direction of the radio protocol one
of the radio signals which are actually intended to be
transmitted by the other radio device.
The proposed radio communication system can then be designed
with components, for example stationary and mobile radio
35 devices, vhich can ba devaloped inexpensively by modifying
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- 8- any ot her burst. The base station transmts a radio signal

FB1 in tine slot O on the frequency f1. During the next time frarre t he
base station sends the radio signal FBl again, howeveis ghE
on the previous frequency f1, but on a different frequncy REPL.K A
the conventional radio protocol requires that the radro =
transmtted only qnce thIS net hod step 120 is al so dlfferent fromthe
convent i onal proc&rjﬁ?g yTRELsting conponspts rafii . cRRNtional: Radie oeysten,
transmits -in theThe exigting eraflicc@evires§ regeireadnly esmaldomodftcotions

those radio S'OQ”a&ﬁ #&#%ﬂl&ﬁ?ﬁﬁogg%oﬁ%\@ gighél‘igf \ﬁ@dﬁg V‘Qﬁéﬁ% the

ot herw se
Advant ageousl| y, r’rﬁ"i"FﬁFé"Br AL mithe ona@io digommuapcatienuanrording  tan ke

the transm ssin gfreﬂbeefﬁﬂhéa Sdaa'ial gf@éoé&.ls.s ia f&&ﬁ&ﬁi&ﬁi‘é‘ést Qith digital
ransnitted

interference effe

cust onmary frequenc%/)ﬁﬁ 'Il\fﬁi Ml"f’gna MLCERPRIHTENTF ¢ s T%}I F}het‘ﬁ%“tru
opposi te directi offoftware #%ﬁjlfé’ modigiedocol not at the frequency f0, but
at b't Ihe t2 \3/0 ot rd1er The finegntiei g& fbhsald oh? the TopS@-rRADM Rhat!t G6nvémkEordle
nobi | e radi o e i enty susceptjwe to ..
I nterference so t%ﬁsge trg%mt éera ?:g&%i%shleﬂgg&fiﬁée b2 rde%(é&d\%eagadm
correctly. BLS t%cﬁas‘tr%t Srapsmitteds nins Be MeANT okEpnsmbssion

Si gnﬁl SYB in timdiskotiénati.eheih H&f&leﬁﬁﬁsiﬁe fdir&bﬁ‘ibﬂebﬁihe conve.ntionald
synchroni zat i on i S G ike t tt
several tines. Thé> IB ?rﬁélggészl bgg lﬁ{:}h':;{ 2l %}éﬁé’ zfﬂ‘l a?. ?{? ot
frequenci es whi ch PGPF gre eith, Khearaseptdon of am)pmmgmm zaqdpedevéq:cs e
order (hoppi ng sewﬁﬂaﬁtional iaaiw%ywhstmmteﬁsaﬁ&%@r@fﬁé&s tdie DY e

station MV 3 r o a FBL and and checks
| f al | these ra ?8;‘%?gn%%h}‘%avrﬁbeeg&?%%e%\}gégl %1 teT'° ve @ I%
correctly within FapfpiteediGantingously, s (I8 §qs§—°@ﬂ§1’ca%e§ i h7€1h the HSsM

subsequent step 15@stem, wmlmowsxigﬁﬁxgﬂ:al 18CKebst invsni bhedthy tdeen.
mobi | e station 35Fu%efﬂgi&a%h?%>és%1%§fl ?:ti‘ﬁ'u%'&etsli?gbwerardeiceﬁnfr}.s

was correct A Wers ot “received
conpl etely or eskablighed \Rarwesh, ¢ ey WQ% daHicee (s8¢ @n nevhawhile

mobi | e 2t | etabhbh) ras ki exikeingdtadid deaticeB (aggl nant ei:ﬂé?cmg GEM
base station), is eliminated.
The new radio devices, on the other hand, are capable of
correctly receiving the radio signals transmitted in the wrong
transmission direction. The new radio devices recognize each
25 other so that a radio link can be set up quickly and easily.
The invention provides new radio devices which operate in the
opposite direction of an existing radio protocol at least
during the set up phase of the radio link, i.e. which operate
according to a new modified radio protocol. If, for example,
30 the GSM protocol is modified, then the base station does not
have to transmit continuously on the BCCH., 1A potential
interference with other interfering radio devices is thereby
prevented.
The invention will be described hereinafter with reference to
35 an embodiment. Reference is made here to the following
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frequency fO and the steps 110 to 140 are repeated. 5 Consequently, the
nobi |l e radi o device MVS repeatedly transmts one of the first radio

RRC

signals (in this case FB) until the stationary radip S
answers. However, FB will not be transmtted repeat eéﬁ}sa&ﬁé:f r}%nﬁ@”g:é"

nunber of tines, but rather only ntimes, e.g. 10 ttres- ? Y& bhasel
station still does E:uu?l?# t hen .t ce 's Interrupted for a
| onger tine, s&ﬂ ¢ ?S%%qug {‘h‘%‘fﬁ 2@1%5&" £ ' the nobile station
recei ves an answer Fiﬂorﬁ-t he thesget-up of a iconventional@rdiohsystem;

reception is acknopig(aed (haP set—uplo8s - aladidsesPd @moac%ﬁgcks itRe

t he subsequent ste d 170, if the acknow edge si gnal
recei ved before thgﬁ"&g&f%”e’?? el apsed. If this is the case, then in

addi ti onal 55t eP494189 a fthecflpwedidgnam\fior asmethnd ot:ytbhec%wts:tm i on
which the nobile skggi anshows mﬁticairﬁ? thebedrer ithuatak98n of aCeafoéﬂﬁiohEQ

assi gnnent of the S 0 1, 1S de le€RS 160 .and
t hat the acknow ed‘l’%&?o Lgéten? ﬁé ég%%a%rl 8§e| ved b%‘\‘q’qf]éc t it “Ilﬁg
T1 el apsed, nehlherm %@Bﬂoﬁ’%al nORBYii @ oPEngle atadisn asfll tof the

radio si gnal hEhite thaila %@Qﬁh.éoshtﬂ%? & Him 129yt€he17&ﬁﬁ'xgt hefkach
repeated unti l the a Jénovvi ggge Si ACK IS rec

station withi#%he* %ef:f' | &% Pddﬁ&»[ ih T2 S%a)é]e"mél‘%ytﬁédéﬂbg@%&gﬁt BS,
steps 190, the radbuabsdquertdyt ialses rafdrred to cunfhaps edtatiendi ngheo Hake

S ol i b gy s
radio 30 systens, mh%' ?trﬁ%q‘f’gg?%f% 15 ’dﬁi\iﬁf’%ldsﬁ as m"bﬂ'e

transm ssion, or mﬁ?@tm-l n- Meommnml@atsmlsysﬁéms shown in Fig. 1,
-10- Leger:_d of skt @ing as SiEARi'llustrJal:@.ve exdfifie FoaNSEbierdl almobile

frequency fO. | unt il eLv

Transmit FB1 with %ﬁ%ﬁ‘%l ma%g I %6 % Hgﬁ%/é Jy%‘i:a'm ggpi‘:ée? 11!1 Fig. 1
Wait for the durati8rdegigned; aecording to the GS¥ standayd(GHE: FBobal tysten
intime slot 0 at FeeqmeOBEYe cOmmunications‘) 1for the raaidMbbmbdiddt@on

d f
frequency fa. " bybfih tne pobile raribhd ol saElprtd Srefish Brarrding to
radi o signal s22 x Bt Gff stapdeys, digitaloradivssigRalsngrsysxchandedeyia a

(NG YES) radio link RIF using the 7TDMA access method (TDMA: Time
Division Multiple Access). The radio link RIF, subsequently
also referred to as radio interface, is a FDD radio link (FDD:
Frequency Division Duplex), i.e. a frequency duplex radio link

25 with an upward direction UL, the so-called "uplink" and with
a downward direction DL, the so-called “downlink". The
"uplink®” UL includes at least one carrier frequency which can
be used by the mobile stations for transmission to the base
station. The "downlink DL" includes a least one carrier

30 frequency which can be used by the base station for
transmission to the mobile stations.

For exchanging the radioc signals, the GSM standard derines a
radio protocol PGSM, according to which the radio link RIF is
set up and according to which the radio communication is

35 axacuted. This radio protocol which is known from the GSM
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15 150: MVs: Transmit acknow edge signal ACK. 160: DBS: Wit for the

time duration Tl to receive ACK 170: DBS: ACK received? (NGO YES)
180: DBS: Assign slot N, MVS: Acknow edge Assi gnnent o 1+90+—DbBS,—M\E:
Further configuration according to radio 20 H[S% %@oﬂﬁ’@ﬂ
END 100 -11 %9 ai s

1. Radio comuni %%Tahaﬂr&}’sdﬁ%%Y§lrEttzthcﬂ.§ Tsé&h@ﬂﬁrﬁhmh are' ?ﬂb@l&’&i’ 'fb%
(DBS)and nobi | e radi devices exch

MVIS
i nformation with :5’8“8?\” r %"ﬁ l?%\’cﬁ’b %Ottp’el Hﬂ?a( R E 0% or G f‘ﬁ a"‘”"
radi o protocol (P@Sepupdé Zhpuidadic signalar®B rptnvidedetfioar ksyrtavdz inghdihei n

first radio si gna@mmissﬁﬁf-;)arﬁrﬁ Eé?\‘/é %&Qﬁc@xmlé@cﬁﬁiﬁamﬁé@{éﬂ%
t he st atj onar ag#o evi qr' Dﬁ,g second %g %al S %

provi ded for e&kcl & e ﬁ% RFrEal, 1?59 STREAT 1 i) |
wher ei n maﬁostotiqblhmm@m acmeagnrenkentk inRItER recelvess tpertd onf
t hgl radi oddew cets fﬁ:&"\/sale &T;é h%a@ﬂﬁ@ﬁdée of rEﬁ&' QibviationOf f hgne
public radio pro gn

according to the ﬂAﬁ%‘m ?%’iﬁ‘ﬂ‘cles g%r %ca‘f’bl sgé‘gﬁéwy £F8P “ne
transmi ssi on by t predeterminad ctarget wvicluese ([BSP)corxrect atiie thansmission

desi gnat ed fofg exerdgi¥ficies mlsecn'@y ﬁ;ebﬁet "@Eatﬁ%'so deﬁécehase station
Radi o communi cati on fS#/xi'[ em accor rag{‘erl zed

in that the predefBMRABESS P’at”dﬂfb‘ll‘ﬁ § Sefort “§ P‘a‘zﬁ'zv P&P&c
predet erm ned for taepmbtswrmbﬂafwéatlon —mdsmmﬂm'tﬂmcmndfshw t a

stationary radio mhen the a@@&l @ﬁoarénaf@afﬁ@ Qatiié il £o2881 8! O
t he public bllgeﬁadl and i'nfornms the nobile radio

30 dei ce (MvB) *aB58 ‘?ﬁ\% "be used in the private
radi o conmunikat i dm FEgt e (@@)e is sche:&tidaadvoswnnmecmﬁqsystm of

(SdYS) acc?rdl lng tQ ehawéommnicatf?er%%' 2 dﬂt%a?inw&i%eés%sfm Qs
TR BN W WL M e A R N
mobile radio system PLMN.
The illustrated radio communication system S¥S includes only
20 a single stationary radio device DBS servicing a single radio
cell. The invention, however, is not restricted to the
illustrated embodiment with only a single radio cell, The
illustrated embodiment with a single radio cell is merely
intended to provide a clear description of the invention. The
25 following description clearly explains how the stated object
is solved by the invention:
Aside from the stationary radioc station DBS (also refaerred to
as base station), the proposed radio system SY¥S also includes
at least one mobile radio device MMS (also referred to as
30 mobile station). For radio communication, the base station
DBS and the mobile station MMS exchange radio signals in the
downward direction DL and in the upward direction UL. If the
radio 1link between the two stations DBS and MMS is already sat
up, then the radio signals are exchanged according to the
35 conventional radioc protocol known from the GSM standard. The
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continuously and alternately occupy the radi o channel s
assigned to the public nobile radio system (PLMWN) ,
private radi o conmmuni cati on (SYS). 40 4. Radi &
system (SYS) according to claim1, characterized in that Tte-gL
radi o devi ce (SYS) - 12 - 5
tria,ns m;NL.s ﬁng of twdid r proteehy Fognassrdimd) upi Gthe radi6orddiimuhizadaba,
val ue ich is actyaldy deter lQnar [
(DBS) based on rreas&BSJr enent Fsﬁo? ﬂ%ﬂtwr ég?%ezs'elngtna%?% e% véelod{ v%&'?' ﬁggy ‘ggdh
stationary radi o RRA%GSCIndn that at Iganttseme (RAReSigntle AR usededncthe

and tgat t he nobi lspposite difestit oF thSromddimitianal Fadio detatocalue
outside a

Co the radio pfot - (ragiosd YU Tlov alubRE B ¥ aRESs Y dbAERENY &0

according to clai ifhe imyventionafaxt setbing iwp ttha naddoddiakval Faeamodikigd

corresponds néthdbd EOHEENEY da%haih DIy BrasHECoDIoWNG AbRt 1 M1bagh O
devi ce (DBS), vvherf#‘?‘ t he frequency devi ation indicates the devi ati on
of the transm ssioif Trequency of the nobile radio device (MV5) from

the receiver freqU@Rly the preceamtisostastel a radip ¢lgopilcEB iDRTpngmdtted
actual l'y trangei ttifl Dyririz® step 15¢ afrddhe mABLDe detdttion BBE) too thBebase

mobi | e radi o devic ( tq.correct,t r I sslon frequ —_

6. Radio comunica i!'ltoircl’ns"ys?‘%% Egaéj’ 3&3’5?hiﬁ§ %Soa)éﬁgar} ms ef'c% corsetion
characterized i n thRREY"h@&13eBAY cdeagribate \akave, Muljichs accord bagit | fhe GSM
transnmits one of thaiild pootoédsl @sSomplisteh®ia for traménissitn SiohitRAbYse

radi o devi ce (DBS) rs. . Q¢ ni calls & (SY, .
according to clai rﬁ?‘ﬁ'\éﬁl T%%f?&égsr?%q%wgﬁg# ‘{ésf %tté‘g'gté%%té“‘c. 1 f"eé) i o
devi ces 1% DB3he bzsst swyian,afransnits, athanopridnreydpedet i bn témet ke
30 radi o prot oaedaicPeShal e Git aheregdefcy NahichFEd) prdvided for tAie

only supposed to R ransm tted.once by.the_ radi devj . S,

8. Mobile radio cé"{'#pcc%r&( R%gf’raé)?gag?aém ESﬁﬁungggF?%%" hg&%‘{/éggnif S?%?
with a stationary meidile gtation (BE3) paRtess M of synchaopdzakion dnfiogmation
with the nobile raghcurdens BadodBition, thdhant hebile Istakibh ddvatagediuady

et 1 IS0 e T L L ) S
transm ssion via the fixrsE time sdodr ythisitdngesiled MEBSE ¥nd Qkcdu: rather
signals 40 ar e gihviigishef Ot axel dthee timasslsessoN by thezpobile eadrp.
device (M), This en‘Ml%&%AQ interference with other radio devices. The
radio signal FB advantageously also includes a data value

25 characterizing the frequency deviatlion which is selected so as

t+o unambiguously lie ocutside the conventional tolerance range.

In a subseguent step 120, the base station DBS which monitors

the receive frequency f0, determines that a radio signal FB

has been transmitted from a mobile station in the opposite

30 direction of the customary »radio protocol. Since a

conventional mobile station is not capable of sending such a

radio signal, it is determined that the radio signal FB must

have been transmitted by a modified moblle statilon.

Advantageously, the "frequency correction burst" is employed,

35 because this specific burst is fundamentally different from
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- 13 - 5 for setting up the radio link (RIF), the nobile radio

device (MVB) transmts in the opposite direction of the radi-o
protocol (PGSM one of the first radio signals (FB) 1€ 8y

to the [PGSM public radio protocol, afe 10 actual l'y for trangh st 6RE
the stationary radio device (DBS) in a channel desi

excl usive use by aaydother hmnl onary radi o devi ce. . Stationary
radi o device (DB n| ca S wher.ein
the stationary r%b O&%& %(Téc\(;f’getf ) Ghé'ﬁéé %ab ?Pé g stiye iplet o
mobi l e radio ongthecfreqmmicy ifl.a Dudiiogl thie rextF)tiwe oftkiney tthea basdi 0

protocol (PGSM oktatpol!séndsrtteRRENE
radi o signals

(FB gvided for _ex
stationary radio égw ce%B%’ s, Ereg

provided for eféhusPimce 'che comversiy

B livalaWXn, howevéﬁf“etgﬁ / hfﬂn gst

SSI O

i B Bakieh & ASREPSE Seguency
amiloradyo t preotosiill requiihes datc ¢he

(MVB) . riles esﬂml FB1 is th sﬁﬁééw%nqp Eﬁse e aEH 'ﬁéﬂﬁod‘ Afep
stationary radio |cet ansnjtlin the o |rect|on t he
radi o 25 pr ot o8P %ﬁe f§§88 ¥ i TP &ﬂ‘i‘ﬂw LRatEeng The

to the (PGSM pubffaticnixy pradimoldgv e MSuathejrdf@re transmides d-isi aheby
the other radigo d%@ﬁt@ ﬁr‘é@:@ﬁ]&?'of e Aa% @&oﬁaf pﬁé%f‘%ﬁ’&‘s&‘%%d?lé

said other radio d Metihod 3 setting u radi o
(RF) in a 30 %dr’rﬂu?ﬁ‘c%f’?ﬁﬁ At 8 ‘"E Eimes hich Ht’%ﬂeﬁ%}‘%éﬁe
devi ce (DBS) and hermbt#aa‘lsnédhteddew oy (MuBee batyh ofthilsi chradio  device.

exchangi ng radi o sam aidulsl) eiiﬁiit% ertram%ggmse different \Aﬁ:décg:l. : fxl Fot

protocol (PGSM of_a i c.]an o bi'Jje .net wo
radi o signals (FBY ar g‘%ov%d miseion, u‘s?‘eertafi Hs%
stationary radio M%X‘RS;O inter enseceﬁuett@h 0 Eongsr,aruaprthsl ded

for exclusive uaﬁgmstomgycd Q I k?e(g\?éiic@ @8Yi CPnd '\ﬁ@e stat&an

wher ei ' f f t the radj Kk
(RIF) 8t 1 east orfPhi PRSP o, 18 ke mEPoP HmoptPectipn of *chng raalo

opposi te directi oprefogdie pgt)l Rt i gfprqtencyl fHCSME at thenetwé ither
radi o signals (FBfrefucribicaCeer ghdk4.] these measures, too, make the mobile
20 radio devices according to the invention less susceptive to
interfarence so that [the transmitted radio signal FBl is
received correctly.
Moreover, the base station transmits an additional radio
signal SYB in time sllot 0 at the frequency £3 to provide
25 synchronization. ThHis radio signal can likewise be
transmitted several times. The frequencies f£f1, f£f2 and £3 are
praferably those freqyencies which follow the freguency f£0
according to a predetepmined order (hopping sequence).
In the next two steps| 130 and 140, the mobile station MMs
30 waits to receive the rpdio signals FBl and SYB and checks if
all these radio signalls have been received completely and
corraectly within a timg duration TO.
If this is the case] then in a subsequent step 150 an
acknowledge signal ACH is transmitted by the mobile station
35 MMS indicating to the| base station that the reception was

11
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14 - 5 [PGSM public radio protocol, are actually for transm ssion

by the other radio device (DBS) in a radi o channel desi gnat ed for
excl usive use by said other radio device. 10 THIS SHEET HAS #8EN 25
30 35 40 REPLACED

correct. If the radio signals were not raceived completely or
not raceived correctly by the mobile station, then the mobile
station MMS transmits the radio signal FB again at the
frequency f0 and the steps 110 to 140 are xrapeated.
5 Consequently, the mobile radic device MMS repeatedly transmits
one ¢f the first radic signals (in this case FB) until the
stationary radio station DBS answers. Howaver, FB will not be
transmitted repeatedly an infinite number of times, but rather
only n times, e.g. 10 times. If the base station still does

10 not answer, then the process is interrupted for a longer time,
e.g. for about 15 minutes.

When the mobile station receives an answer from the base
station (step 140), then the reception is acknowledged (step
150). The base station DBS checks in the subsecquent steps 160

15 and 170, if the acknowledge signal ACK was received before the
time Tl elapsed. 1If this is the case, then in additional
steps 180 a free time slot N is assigned by the base station
which the mobile station can access. The mobile station
confirms the assigrment of the tims slot.

20 If it is detected in steps 180 and 170, that the acknowledge
signal ACK has not been received before the time T1 elapsed,
then the base station again monitors reception of the radio
signal FB at the frequency £0. The steps 120 to 170 are then
repeated until the acknowledge signal ACK is received by the

25 Dbase station within the presettable time duration T2,

In the subsequent steps 190, the radio link continues to be
configured according to the radio protocol PGSM.

The invention is not restricted to the described embodiment.
Other embodiments are concelvable, such as multi-cell radioc

30 systems, digital radio systems with FDMA or CDMA radio
transmission, or wireless in-house communication systems.
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