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FORMATT| N&YC 98/52380 - SYNCHRONOUS AND ASYNCHRONOUBCBX
‘Thepresent invention relates generally to conmuni cati on of data over a
radio 5 air interface. Mire particularly, the present invention
relates to a nethod, and an associ ated apparatus, for formatting
asynchronous and synchronous data pursuantjfo a comon format

defining a superframe, thereby to permt selective transm ssion of
t he asynchronous and synchronous data over the radio air interface. -+ -~
Once formatted, both the asynchronous and synchreneus—dat-a—can—be- 10—

transmtted upon a si ngMETHOD ANDAPPARATUS FORRFORMATIING of radio .

networks are ~ °~ able to co-exist in a single frequency band.

The superfrane is di vi -deﬂmﬁm‘%Uﬁtmtﬁsm&@QNQ PATh defines
frames dedi cated to asynchronous data; another portion defines
frames ‘dedi cated to - synchronous data. The separate portions of the
super frame dedi cat eThe@rdséif invention refebé¥ BéRea Ry toUdndiudiditiotl iof Getever 4 sudes  of
data can by dynam cally nmade, thereby to ' utilize nost efficiently.

the avai | &bl e leirinterfact:. Mave parsicnlatiyi Shatpressnbinventiontglates to a methodyandsanyf ~
asynchronous data is .necessitated greater.portio supe re
“allocated to-t ﬁ%*°8‘8%f¥&ﬁ?¥§%&ﬁr M@ﬁ@%ﬁ%&guﬁﬂgﬁg%{g%ﬁous é\;rg LH
comuni cati on .choﬂﬁxﬁﬁhtfafmétg\éﬁhﬁgqfsuﬁmepmwy eRpetmiitseREGS Fhhsiedon of

o

greater portions 20 t he superfranme can correspondingly be al | ocated -
for the conmuniteasynehrodous anth synchronous data everdhoradiakir mierfackeader porti on of

t he superfrane indi cates_at | t | ch. portions of the superf{rane
contain asynchronou?‘lﬂ’ﬁt@%mo&m%ﬁr Hhgongyis  apd §ngr¥°§ﬁe&‘a 458
contain gynchr W&H&iﬁiﬁlﬁﬁx@m a single radio lmﬁi%reﬂ‘ﬁphé\miﬂ%@&ks are’
Advancenents in comuni Cation technol ogi es have perm'tted significant

i mpr ovenent s i ablele coeristins simglefregiendpbandan be communi cat ed bet ween a

Fadi o cormuni cat | ond e REFERHB ARGt 5 sgpaae poBiam PpgppRipn deinY Fhines "
- dedicated to asynchronous data; .another portion defines ﬁam_es dedicated to
“synchronous data. The separate portioné of the superframe dedicated to the
15  communication of the different types of data can by dynamically made, thereby to
.. utilize most efficiently the available bandwidth. When."co;r_:{gpn_ic_atiqg'gf greater -
. levels of asynchronous data is necessitated, greater portions of the s‘uperframe are -
allocated to the communication of asynchromous data. Analogously, when
- communication of greater levels of synchronous data is necessitated, greater pori:idns
20 . of the superframe can correspondingly be allocated for the communication of such
. :synchronous data. A header portion of the superframe indicates at least which portions
-;' of the superframe contain asynchronous data and which portions of the superframe
. .contain synchronous data. | |
~ BACKGROUND OF THE INVENTION e
- 25 .. - Advancements in communication technologies have penﬁitted significant
: . improvements in the manners by which data can be communicated between a sending -
- .and a receiving station. . -
.- For instance, in radio communications, advancements in digital communication - -

~techniques- are pennittéd the: introduction of, 'apd popularization of, new types of



techni ques are permitted the |ntroduct|on of and popul ari zation of, new.

types of wo ogs23gf0 98/-52380 « - - S :
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comuni cation systens. For exanple, cellular comunication systens which

utilize - digital communication technol ogi es have been installed in
many areas and are wdely utilized. Conventional, cellular
comuni cation systens typically transmt 5 synchronous voi ce and

ot her data. 5 Advancenent s i m“Conmuni cati on technol ogi es have

also facilitated the, .- entrahzalon of - ¢, uter

Processifig devPB’é’?‘l?é‘??“B’éW%&FW lular co ti%’é %‘nah‘éméﬁ?d |
~connect.ed -toge %H’%ig% ds3dve b %Hst@%’iﬁ?ﬁaﬂ widel

t oget her, the tgggoces& ng devi ces ﬁfgﬁ LAI\els éép ocal area neta{/\cbafﬁm;mea oﬁ s of

LANs atilizék ¢ Corvehiichal,0 gelitier ctmtfmnnatiw\lssy(;tmﬂe typiediyndtansmits) .
10 - - . . A packet-data protocol, ATM (asynchronous transfer. node), is a
st andar.d Wnc}‘ﬁ?‘éﬁ‘@é’@l“@é@ﬂ'@ﬁf‘?‘? utilized in data communi cations. In

ATM conmupi cat i ons, Q g; a gnwg n
recei vi nggst ation i s orcer??né%l l?n ¥ %ﬁ(gééfb hﬁ@lb&g? lgﬁ{, ??c?ﬁg%rhoglgs of
the cells formdpesisatigativh dﬁb@npditeﬁbym t rFRocskihg eiévhei \merbe distributed 4the

sendi ng and receiving stations to effectuate comuni cation therebetween. 15
The advancenentSepaae ia8d coanected dpgrdhes By MStWRIY coBResHop® r DER SoPReR

oSS O "Rl Qe WAORE ik TR MoER NS ToncEBE of ANTC

to be coupl ed kynbeyordiected together té forBIWANS Md&ﬁreaobm:ks)l nfrastructure of
a radi o comuni cation system and, in.turn, by way of the network,

or otherl@ireline ce"n@é@kqt'éhtatm")@c@ﬂaMM&PWWBIORO%WQ@&T moéﬂnfm%ﬁ@ﬁ@@'

bet ween the ter

can utilize thg%,&%lggg‘;{é gu%ﬂge‘fd’ dﬁgaacﬁ%ﬁl%ﬁ%%fo;&mnw ?‘Igfmnpaccﬁg?s o%‘adata
are t k@ B8 RbinnBthicae bérieed adtbrmxﬂg A kedaplinEatidhB fofhifddontofinedse -
and the data termnal. - - .communi cati on capaci of a

riafh 0 cog’rmnl ?éﬁﬂgﬂhc sW@fMIsm;mkets ofda:tamm@barsyrapﬁ@tqe%@aml es
Cormuni cat | ons T tsoftiepl SATGS s@RGHAR ofrel it Epthm et

comuni cggi on of The adva:&iéﬁﬁhfsCiﬂQiéﬁuﬂlﬂh&tﬁﬂ%@hﬁIbgﬁ&rha%%lséop’emmemcon
for ATMtype data, proposals have - been'set forth to allocate

addi tional fr efeeging obedipsandetwiarkiconenstndiopuminieation systems. For instance, it is
..possible for a terminal device, such as a portable computer, to be coupled by way of

een.

%ﬂ

aradio iink to netwofk infrastructurc of a radio communication system and, in turn,
by way of the network_, or other wireline connection to a data terminal. To
20 - communicate between the terminal device and the data terminal, the terminal device
| ‘can utilize the ATM protocol, and the ATM cells forming the packets of data are
 transmitted over the radio link between the terminal device and the data terminal.
The communicaﬁon capacity of a radio communication system is sometimes
_ _lnmted by the frequcnc1es allocated to fonn radlo channels operable therein. As radio
25 * communications are increasingly utilized, both for conventional communication of
—e synchronous data and also for the cormnumcauon for ATM-type data proposals have
been set forth to allocate additional frequency bands for such communications.
 For instance, proposals have been set forth to utilize frequencies available in
the SGHz frequency band both for the communication of synchronous data and also
30 for thc comihooicaﬁon of asynchronous, such as ATM, data. Viz., the same radio link -

shall be used for both the communication of asynchronous data and also the



For i'nstance, proposals have been set forth to utilize frequenci es
avail abl e Wﬁ)98/52380 the 5G4z frequency band both for the corerscssabson of

synchronous data and al so 30 for the conmmuni cati on of asynchronous,

such as ATM data. Viz., the same radio |ink shal'l be used for.
bot h the conmmuni cation of asynchronous data and al SO t he WO

98/ 52380 PCT/ SE98/' 00849 _

-3-" communi cation of synchronous data. The3efore, different types of radio
net wor ks must co-exi st in one frequency band.

Synchr onous ¢ onpaHiRaication of syichimoaalitd. Mhepffbestirtan thes r&ﬂrﬁ&i%t%&dorks
t echni ques ~And, receivers operableTto-receive- synchronous dat a

conmuni- cat-ed-- rnmustac:exxsmneneﬁﬁmmsx bansbd only_receive and process

wband | .
ot et | onear o eF T REORS FOBRRH BT AP PR FR e b9 T wband
exanmpl e, multi -reeﬁthqtlesormmlrs@w&mp&me ‘f&i‘éc&xvérs?nﬁfr&ﬁﬁisltﬁiaeébﬂnhhhicﬁeﬂgn

br oadband ~ techni ques. nar r owband r.ecei ver
typi cal | y & equi sush nhasgerspoedonly reteive aud proicesy neapwbancyslgrm Conversely, at least

br oadband recei ver: br oadband . r.ecei ver - onstructed ,t o receive
data oifine BSpPRno R chantuhiEstiont ol Skt 6P BRRENB oSO T ©
narrowband, sy n%hﬁﬂ@ WulaRHedds Q&Hﬁﬁﬂﬂané’xﬁ\’t?ﬁllaﬁﬂ’s“ﬂ‘é%ffectuated utxh%&@”fﬂr'@édb%ﬂ ons

are to be effect uated over -a common frequehcy band, ‘a formatting '

schene whi ch doteshmqnesr equire receivers operabl e to receive only

synchr onous éomrunh a&rons to receive, ni cati n srgsréal S over a
br oad frequency rang narrowband recerver typicaify eqpires Issspayer and prp

operabl e jjn radygy é&@r@é&xfé&’ aEQHfHéﬂbéiﬁtr@cexver must be c.%kﬁfu&éﬁ‘ﬁﬂ&é&"%’&ata .
narrowban data nee not constructed to recelve al so

br oadband - dat a, ownalbresl tahge ofifiiqubneiegght be comuni cat ed pursuant to ATM
or ot her nous d ta transm ssions. .2 t isin
light of this backgréﬂng‘) nf RAPRAY anir r%Y“&g%H‘W% #hd Q‘Hﬂﬂqmpeat Pﬁﬁ“:bf“mus
synchronous and,gsm Ef;dh@, (ﬁxa%t BYRIB ThnAfing he
present % |n\ggilr%'%?%}% ave evo%at ef b $Bburk Lj\/l\/q%( éCiizﬁirT?'HE - é '

I NVENTI ON. scheme which does not require receivers operable to receive only synchronous

15 communications to receive communication signals over a broad frequency range.
That is to say, radio receivers operable in radio networks which communicate
- only synchronous, narrowband data need not be constructed to receive also the |
broadband data,such as that which mlght be commumcated pursuant to ATM, or other
asynchronous data transmissions. ) |
20 : It is in Jight of this background information related to the communication of
‘synchronous and asynchronous data that the significant improvements of the present

invention have evolved.

_ SUMMARY OF THE INVENTION
~ The present invention, accordmgly, advantageously provxdes a method and an

25 associated | apparatus, for formattmg asynchronous and synchronous data pursuant to -

~ a common format deﬁmng a superframe. Once formatted, the asynchronous and
- synchronous data can be selectively transmitted over a radio air interface between
sending and receiving stations. o
The different types of data can be transmitted upon a single frequency band.
30 Thereby, sending and receiving stations of different radio networks are separably .



The present invention, accordingly, advantageously provides a nethod, and
an 25 awemsszdsed apparatus, for formatting asynchronous ?gw%@ronous
| B

data pursuant to a common format defining a superf

formatted, the asynchronous and synchronous data can be
selectively transmtted over a radio air interface between - sendi ng
and receiving stations. The different types of data can be
transmitted upon a single frequency band. g8 O Ther eby, sending and
receiving stations of different radi o networks are separably WO
198/52380 - '
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operdbte to seagbnadiolchaftedefined MWiSPes bingR! foquesdyBandcat i on signal s

operable to send and to receive, respectively, communication signals communica_t%i_ T

conmuni cated upon radi o channels defined within a si nagfeiI frequéency— -

band. In onejimplementatipn efithe prasertinventiondhesupserams is disadedonto t he
. superfrane is divided int . . thre Qrt i,0ns, e, portion.define
frames all ocat e.f%?rg?ﬁsé 3’&%&%8%&38 “% e%aho_ca ds%}c o"f?&ffgm&‘é%éo.n 4

second pay ti onasgRdhireresus a@NRSsedbdsoMi Gtlddfitles friMes AMTEHIRA Fetith® fommunication Of
synchronous data. And, a third portion fornms a control information portion
formng of synchnenome data. And, a third portion forms anestrokipfosmatiorspartion forméng
lengths of the first and second portions allocated for the

communi cati on aol? ?nchronous and synchronous, respectively, data can be 10

dynani cal Iy al | ocat BtbnedfpfmstnidionPte 16dgths 6fGhe ardhbd Stond PbRion AN6GRSEd
| evel s of asynchionous data is to be transmtted, a greater
proportion of fohtheseopamenigationof asynchronous ahd syrchenfiofis respectivalyvratd cantbeon of

75" Vo e CommiramEl STk e AT Conierer I B el of ' °
superfrane ar sghlig6alRtAls o6 GFHMMALE bRAP hriftRidy BE MOAPHHA &  AS

traffic 15 condi tions change, reallocatron of the frame all'ocations of
t he super f r anmlcatedficiethe communication of asyngleopusalatd. Ak Wheniintreased lofelst he

superfrane, a frequyenc and can be al l.ocajed for.th :
cgﬁ’rmni cation %%Y%?@%ﬁaﬂm%@%w%%? greater proportion Qf&e%ﬂ'}‘%%gﬁ rame

structure can dgeiflaild #6 b ér fe Harh @S IBABIMY SAkABHous data. As triiRS €S
utilizing different types of nodul ation schenes. For instance, in one 20 .

embodi maust , t enditions thange, resliacation ef the fiatrie dllpeatidns. ofi thHEDNPerfiamesare imadei on .
mul tiple cess) sch I n_ whi ch

omuni cati o carrier is
divi ded into time SIGALSEoffie formating of the SypedraAe, & FEUATSY iR ba AeRREded (o

‘the_communi calfphe QbuARKRGRoNBPHANIRRA o Bpe of dpia,  [ransmi tted during a
na, 1r

first set of selected tine slots. A s of synchronous data
The superframe structure can be utilized in any of various communication

~ systems utilizing different types of modulation schemes. For instance, in one

20 embodiment, the superframe structure is utilized in a TDMA (time-division multi;ile
access) communication scheme in which a carrier is divided into time slots. The

: frames of the superframe allocated to the commhnicati_on of asynchronous data are
transmitted during a first set of selected time slots. And, frames of synchronous data

_ are transmitted during a second set of time slots. An .initia_l time slot is selected for the

25 ' communication of the headér inforinatio_n, thereby to inform a receiving station of the

_ time slots during which frames of data to be transmitted thereto shall be transmitted.

In another embodiment, the superframe structure is utilized in a FDMA

(frequency-division multiple access) communication scheme. In an FDMA scheme,
the header information is transmitted upon a first selected subcarrier, and other

30 subcarriers are utilized for the communication of synchronous data and asynchronous



are transmtted during a second set of tinme slots. An initial time slot is

sel ected fdYOOHBE233G comuni cation of the header informat ipefysgoflfssddy t O
informa receiving station of the . time slots during which franes of
data to be transmtted thereto shall be transmitted. In

anot her enbodi nent, the superfrane structure is utilized in a FDVA
(frequency-division nmultiple access) communi cati on schene. I n an FDVA.
schene, the header. information is {g.ansmtted upon a first
sel ected subcarrier, and other 30 subcarriers are utilized for the
conmuni cation of AgANn : | SO th cafl _
data. The heademsynchoonvas data and synobeondus dataatre coramehickied. subcarri ers upon

whi ch the -asﬁ;nch onoys data and synchronous datga are connunicatéed. ~
I n anot her enbodi ment® erﬁﬁ@ﬂw &5y estyustuge isjutibizged mp QDM fcode-

o oA o) e or T
formati on s GYsie bl aobRsfoBbhRaRli GRS Th B USHnaolds 06RGET
i s coded psrsuapursuntab alfiestkey sodec sysichronous data ik eyded Pikesuanyte ablens Arsesstds

data is coded pursuant tq at least a third key code. The . header -
i nf or mati on i nciked&ede.gnd sypahrenpusdatais crdsd plasuast uatdershe thind kiey eode nehe

foceivers are atfan uiryiabf iffodS SHahRS] dhE by oG Blien b Which Bl are
In these and ot henhsmaitreded Scledtbdieetives, is dodll [Thdrebg e ecebRIrfire AbRADAedddes .

structures asynchronous data_and synchronous data in a radi o communi cation
system thergipsa framsanifted theredet ured pursuant to a conmon data f or mat

form ng a,superfrane. e : nchropous_dat. nd,the synchron
data are %él ectively IPEE?% ﬁﬁdt%%?reasﬁg%[t\ﬁb@ﬁm gre. @ m_etﬁo ? alngafffocé%‘@g?@ﬁa&?tﬁg’
station and at |seagtred B§mtixeRbs dath Aidalyheitonctl dtafifh fatié EsninihRafiiesyktem.

superfrane, upon an air interface defined within a sel ected el ectromagnetic
spect rum - Thedatetis gmctused puryianh tom eemmendataformatdarming it ruperfigmes

r _
I s designated. Th ' S hromous data portion.is of : hr onous
data length res m&o‘fsodalwe%gy@g gYne nou.s %atagg@%i%ﬁgﬁlgigna%ﬁgabf%%g@emé} _
transmitted bet\@g8hohd sending stafdn Mideat IQREbidrestivinigOtatidAd ohidtSformatted into fie
| east .one receiving station. A synchronous data portion of the superfrane

is 20 . 15 desisuprafrane, uphe as gindnteriansdelived withiora setastadlestromagyetidspeaiows
-data |l ength responsive to level s .of synchronqus datg to be
Lransm t ted bet REBIM hALpyEhpogs S5 ey G yherame b desighaced, . The

| east one recei wiyHEhfdndhi @ita pbrtjoRls bPhn hiinehidRbhdhtPRnEIndsinsive o levels of
superfrane ' I's al so designated. 'The control ‘infornation portion
i ndi cat es val ue8systhioneus data to be transmitted between the at least one sending station and the

at _le_ast one receiving station. - A synchronous data portion of the superframe is

.20 designated. The synchronous data portion is of a synchronous data length responsive
to levels of sy'nchronoﬁs data to be transmitted between the at least one sending station

and the at Jeast one receiving station. A control information portion of the éuperﬁame

is also designated. The -control information portion indicates values of ‘the

- asynchronous data length and values of the synchronous data length. | |

. 25 -« . -Amore complete appreéiat_ion of the present invention and the scope thereof
- . can be c;btained from the accompanying drawings which are briefly summarized
below, the following details of the description of the presently—preferredembod1ments

of the invention, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS. .



asynchronous data |ength and values of the synchronous data Iength. 25 :
A nore conpleé wrecr ation of the present invention-and the scogpe t her eof
can be obt ai ne om t he acconpanyi ng draw ngs which are br i B Y §/E 8OA%r i zed
bel ow, the follow ng details of the description of the presently- preferred
enbodi nent s of the invention, and the appended cl ai ns.

BRI EF DESCRI PTI ON OF THE DRAW NGS ' WD 98/ 52380

PCT/ SE98/ 00849 _ FIGURE 1 illustrates a superframe constructed
pursuant to an enbodi ment of t he 'éresent i nvention which peqnits

comuni cations by nore -than one communi-eatt On-—-—- -..System over. a single
radio link. ~FIGURE1 ﬂsuﬁerﬁram ponswucted pursins tsran empberfirent efgram..

o s ot el BonSivspsbh F oA 9@#@%”&5&%%%5@

shown in Fi gur &ystem over a single radio link™| GURE 3 i l'lustrates a functional bl ock
di agram srmlar to that éown I n - Figure 2, but of uplink srgnals
communi cat ed over trﬁ(ﬂﬂiﬁriﬂlusuatmaﬁlmkom blorckdragmmémmngamannsnm

structure-shown.in Fiqute 0 Fl illustrates a
functionaP bl od¥o4P aH?ﬂ%%’Sﬂ&WﬂWﬁ‘é‘iﬂb%F%@ﬁEﬁrm s over a cogpqnpio lnk
transceive corrrﬂﬂ;hﬁ%tthggup%m &erﬁrgﬁﬁg finto the superframe structure

shown in Figure 1. 5illTustrates the tine slots of a
TDVA (ti me-di vi sr on, FIGURE |3I1Hustrates a functiona d9ckcdingrami, similasrtoshiteshown in

hecor di ng ?o“‘? lews dohite r‘@%&"#‘ee#%pmﬁ&%?ﬁqraﬁwwnﬁoﬁﬁén@mm n

an enbodi nent éxjﬁ%nﬁ_rsﬁﬁ egh%%%med - an FDI\/A (fFI GJRE 6

illustrates the P equency channe requency-
di vi si ongomul tipl e FIGERS 4 dhustrates a:ﬁmnmaﬂdahmlmhq;gnmtoﬁapomudiﬂadhn system

- conmuni cati on signhals fornptted .accordi ng t.o the superfrane shown
in Figure 1 ar é’PF’faH}r?stﬂPP{‘% gve ﬁ°’?ﬁ‘m“°a“%fhﬂg’??g§£° 'lﬂf@ﬁge Speripame, Gt

i nventi on. (. FIGURE 7 il Iustrates ~a CDMA (code-division,

multiple  access

S)wn in Figure
FIGURE 5 illustrates the time slots of a TDMA (tn'ne-dmsxon multiple
access) communication scheme pursuant to which communication signal bursts are
15  formatted according to the superframe structure shown in Figure 1 are transmitted in -
an embodiment of the present invention. ' | |
. FIGURE 6 illustrates the frequency channels deﬁned in an FDMA (frequency- -
| d1v1sron, multiple access) communication scheme pursuant to which communication
| signals formatted aecording to the superframe shown in Figﬁre 1-are transmitted in
20 another embodiment of the present invention. . o
| FIGURE 7 illustrates a’ CDMA (code-division, ~multiple access)
connfnumcauon scheme pursuant to whrch commumcatxon signals formatted according
to the superframe shown in Figure 1 are transmitted in another embodiment of the
- present i invention. I | ' ' |
_ 25 ' o FIGURE 8 1llustrates a method ﬂow dxagram hstmg the method steps of the

method ofan. embodlment of the. present invention._

 DETAILED DESCRIPTION
Turning first to Figure 1, a superframe, shown generally at 10, is illustrated.
The superframe 10 provides a common data format which permits communication of

30 . communication signals generated by different types of communication systems over



communi cati on scheme pursuant to which comrunication signals formatted
accordi ng WO98/52380t 0 t he superfranme-shown-in Figure 1 are tpaisdiobhdidei N
anot her enbodi ment of the present invention. 25 FI GURE
8 illustrates a nmethod flow diagramlisting the nethod steps of the

met hod of an enbodi ment of the present invention. DETAI LED
DESCRI PTI ON Turning first to Figure 1, a superfrane, shown
genérally at 10, is illustrated. - The superframe 10 provides a

comon data for mat  whi ch permts comﬁlni_ cation of 30 conmuni cati on
Sploa s gener abeniiof e 00" BYXRfHRiie TR RHiton B Fenliild during
PCT/-SE98/ 00849.operation. of the. separate_ communication systems over the common radio link, the - 7-
a comon radio_ link. By comunicating comunication signals generated '
during oper ati bimitedispedtams ayrilebledfor epmmunications ragpsedhigensboutilized. cormon
radio 1ink, the : | nkted e vial L abl.e for.. .
communi cations can 'brg CP ?rgagﬁtM/gt%}feﬁ ?%gr?ﬂr&%b%dﬁhéﬁ 1&18$tra%d :m thfhlézgure _
superfrang 10 efchides threensepahit portisHsl Ahhddr iporsdn’ BA, @dfiisNddth PoftichIE anda 5
i ncludes three separate portions,-a.header. portion 14, a first-data portion
16, -and a .. second data postionA8. ddegxpoplarysnpegiamt strestenediOshpwauip Sligurarde
structure 10 shown.in Figure 1 . . ernmts, for instance

conmuni cat i on 8?"%%3%’6‘%%%‘3’ ﬁ&%%ﬁ?&nﬁézﬁ‘ﬁ“%‘smgw and' Spedcli Bhd data
traffic and al gaffioaiRalss sormRRniAtitd ¥ AT Tedyheriensust taRfdr Hodd) d&lls GRirlaS
‘over a _ _ comon radi o tink, thereby to pernmt comunication of
‘bot-h types of demmonwadiotlink, thereby0 permit commumnication of bothitypdsrof dataayver the

enbodi nent s, additional. ortions .are defi.ned.in the. .
super {1 ahR 1t o FOPIRoR BRI REk oL SRS A B0 di ROGioRs oERAefngd & Bes
the -~ . superGRWHEREH oAl HAdRHINAP Botbd¥hication systems to be operable ovér fHae
exenpl ary enbodi'nent, the first and second data portions 16 'and 18 are
each of vari abkremmoarmemmmmicationlinkegnent ) | engt hs. The | engths of the

respective data . , 15 ortions 16 an 8 are freely sel ectab

responsive to | eyel'l“é’Fe Eﬂﬂﬁm?fﬁ?‘f%ﬂeﬂt’%ﬁ%r&@&mmﬁﬂﬁ\ﬁ?@&“f géﬁ‘ééfsm
comuni cat ed ddhF varifé framb (G othdrEBoREkt) RAIRY, The MrlgtsWfahe REFechive G
comuni cation systens. Greater, or fewer, franes (or Other- segnents) are

al | ocat exls portions 16 and 18 leze firaekt sdcc’tlddcaaspodsim tpdevdloof cammunication .

appropriate. V\pe%pxirtlég ﬁ)rb%ac%?n%én?ga%duﬁng a particular time period by a particular one of the

N gp:;}tngniqgti_oh_x}___‘syq;{g%__Emter,-o;-_fewer, frames (or other segments) are allocated
to the first or second data--'p.or;;x;)-n,- as apprb;;ﬁate. When mcreased Iévels of
;:Ommunjcation'aré to be effectuated in one of the communication systems, the length

20 -of the frame portion associated with that communication systein is increased to
accommodate, thereby, the increased levels of c;ommunication.
‘The header portion 14 of the superframe .10 includes control infonjnatioh
indicating which frames of the data portibns 16 and 18 are being transmitted to
| | particular receiving statiqn‘s of the communication systems.- For insmﬁce, the first data
.25 portion mcludesa;pfu;allty of 'ﬁ-&ﬁés, various of such frames including bursts of

. communication signals to be _c;p{n;riunicated to different receiving stations. The header

portion 14 of the superframe 10 includes information indicatihg to the various
receiving stations which frames of the first data portion 16 are intended for the various
receiving stations. = . : _ |
30 . ~ The header portion .14 of the supezfra_zhe 10 similarly includes _conudl
| - information related to the frames 6f the second data portion ~l 8. |



comuni cation are to be effectuated in one of the conmunication systens,

the lengtWoogmsysgg0 . = of the frame portion associated with that _
communi cation systemis increased to accommddat(‘ér,ls‘?c%@Pﬁﬁy, ‘the
i ncreased | evel s of conmuni cati on. The header portion

14 of the superfranme 10 includes control information N
I ndi cating which frames of the data portions 16 and 18 are being
transmtted to particular recgiving stations of the
communi cation systems. For instance, the flrst data . portion

25
“includes a plurality of frames, .variaus 0 uch franes including bursts of
“Contuiii ¢at'i on "s"'_i'gﬁ'a%gcﬁ%eﬁ‘g%mnfﬁf)ﬂdp{ c?%dﬁ%Ff%%PS’ﬁmr‘%g | Rk S,
-Fhe--header - - - ipformation inBiRAing>thel thchiion. BE 1R/ REMETAIRLR Hubds Yht8Aded for a
information indicating to the various recei ving stations which

frames of the partisuladreceivingr stitiom, 2deegiveri opembiein 4 oarrowbandyspeash and data.
receiving stations. . .. 30 The heade& a.rl)ortion 14 of t ?D
super frame 10 SFFBICEYON ﬁz?tﬁ&egeeé‘oﬂ?t_r &F constructed also iq ﬁF?ﬁ‘YFats}%‘ﬂi BrSts ed
| L%T} gég;r OSSZ g&fmxh Hﬁcﬁ@d: 16 ARtheGpERLiOPSLd WiteldS broadband/ RTAB EorarRBication syster8n
" Because. t he heﬁﬁﬁ'ng therstine radietlinif. Threecontrobiriforammtiot Gontaiied de thedwadergiortion
i nformation indj cg of the c ni catiQn. bursts infe

ting the locatio ded
o O R P ariame 0 BroNies fhA FA3FP WD GBI e AP R AR
nar r owband, - spes | I ' t , :
P;gﬁﬁ-ﬁt %63 to tune fo &f@i{ﬁé’&ﬁ%ﬁ@hﬁﬂ&ﬁm &{Qn::lgg@dﬁgélv@ the

constructed also to receive signa comuni ca uring
‘oper ati on of acommehiestiontbursts rterdied AdvefoonThereby treapiving stations intended to be
sharing the sane r?dio | ink. The coptrol informatjion cqQntained iircl t

he
header .t ti oroperable only i the parrpwh RoiGaHOnSYSier Regd beonBstRe K

receiver | nf Or JTRLASE J\rl\)g?x’édéeﬁ% hfrqwband signalPCAR iteRfent SEEWAEE tolBedind ©
the appropriate narro nd c annecT_ to regcel ve the communi cat 1 on
bur st's i nt ended préwesedroentiréliveadiayd sigaalds therehy obeintedn Cincnitgnefedch mecbiying)
operable only in_the n,arrowbang corméini cation. system need be constr.ucted
merel y statjops, TR igstgRreaRrRed SRl R udeconyeqtoRplyoirecrdsTs (1. AOPRAFE UsS e nt
otherwise tor | V. - ; I j S
Cher eby  obvi at 2 S fEedifon of napowbad bR G RFaA PR Bick QRERAD e L

i nst anca,5 needreceptipniof TV datacine astineedal insatle receivitgy sationse. , vocoders) used
for the reception of narromband_spe_ec;}& dat a; .specj al voi coders to

d
pernit the 15 r B8 smbgrimant mTwhighi %%0% TR 28 A FBREI 35 g
stations. dtt__iriea ?ef?%d %artie gﬁ%ﬁ%ﬁgﬁc@n\% %Jr%gémﬁdf dﬁﬁaﬁﬁtﬁeﬂgﬂg lon

16 fornms an ATM _ sec data portion 1 or s
a synchronous sppedtcinafiio dredds fortred fof ngspeschandidata traffic segments wherein n is of 2

value greater or equal to zero. Each of the segments are capable of carrying m speech
20 i;hémhels wherein m is .greater or equal to 1. The value of n of speech traffic segments
is specified in the header portion 14 of the superframe 10. Ahd, traffic reservation
occurs in the respective portions 16 and 18 of the superframe. By adaptively selecting
the number of segments allocated to each of the portions 16 and 18, the superframe 10
s adap‘tivély structured to facilitate efficient usage of the radio link upon which the
25 superframe is defined. For instance, if only ATM communications are effecmated
during a sél__qc;ted time period, n=0. Convérsely, if ATM service is limited, while a
large number of speech-service users are to.communicate over the radio link, the value
*‘of nis large. | ' .
" Figure 2 illustrates the superframe 10, again shown to include a header portion
30 14, a first data portion 16, and a second data portion 18. Again, the header portion 14 |

includes control information while the data portions 16 and 18 are divided into
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speech traffic area is formed of n speech and data traffic segnents wherein

n is of awo9s/s23s0 Vval ue greater or equal to zero. Each of gdygsgug@pgnts are .. -

capabl e of carrying mspeech 20 channel s wherein mis greater or equal
to 1. The value of n of speech traffic segnents - is specified in

t he header portion 14 of the superfrane 10. And, traffic reservation

occurs in the respective portions 16 and 18 of the superfrane. By
adaptively selecting the nunber gf segnents allocated to each of
the portions 16 and 18, the superfrane 10 is adaptively structured

‘tefacilitate g%r}ll uts, 1 Pel_ﬁlﬁﬁ&eof%tat Ifx?ﬂfe%q ?f et ¢ Cgi[r %J‘Et’)monm

superf rane i s I nst ance, I ons “al-e-—- -—mmeoer

ef f.ectuated is. allocated ot ATTM &efﬁaptaad ﬁhemcmr idawd, porsion iy elleedtyd fof ATM

service is limted, while a | ar ge nunber of speech-service users
are to communisyaehsoneusspesch and@ats tratfie. the value - of nis large.

et on a0 "SR o PR Bt A Ul e PSR RS
Again, the. heaﬁmm& ifexinattéd into the ATMi thefitifsifios 96 bf B sipdriafB 1 0OV aribhd € .

t he - data portions 16 and. 18 are divided into - WO 98/ 52380 _
PCT/ SE98/ 0084 ®nes of the frames of the portion 16 are allocated for communications with sepataty:

segnents, here fra dat. ata
e S ones S Bop il cfBlifi ol TRE REARIBLAIN, FBORL T a0 thiRhe
portion 18 is. ahirorabdthatioh indicating to tesbilcBamBaBRaaskicR AdnésbaterATM c.
A fixed-site transceiver 22 forns a sending station operable to send bursts

of 5 . . ATxaffiapbition K6oarerta beprocessed atrthe reppeativaiones obibemahle terminalsh e

o Pocat 38t or THSARGRE CharesRmesmng B e fhrisanune VT the LM G558 BhioRlg o ot ©
termnals 24. g} &ﬂmﬁmmem%ﬂrmﬁﬁaaﬁaiﬁe&e&ph@mmm@@smg, of

~control information indicating to the nobile term nals 24 which franes of
the ATM framesroftlie AThbtr wrpomnalfe to be processed at the respective

ones of the nobile erm al.s The e representati ve of k
the formatting of t %I tes c?n?l’i%&m?t tztﬁfgnscewer % °g?f @Ff P 10

with the framg gfm oxﬁbWﬂah%%bﬂd @@Ekhté?ﬁ dﬁﬁ%ﬁﬁﬁxﬁﬁhm@ﬂgyﬂ%ﬁc‘rﬁ&r&&ceﬁ& 28
frames of the ATMtraffic portion 16. Figure 2 further

i || ustrabes ahﬁ:r@d”mtnsalsmdmgastam malﬂetwmxammatc bugsts of synchroneysrtate nous,
narr onwband speec a,c tlon system T ransceiyer 28

here forms a §glﬁ &an%%‘ﬁﬁpé‘ﬁ%? gefqgrn%ﬁm:&& %"GFE‘?@ %¥ %%’nous
data to the sltRHEARE 10 et OTh@akbwé 34 ShotwPin tHE FidiRe Taﬁérx@bfé@érﬁatﬁkedie
‘mobi-l e termnals 32, pursuant to

communication of the frames of synchronous data communicated pursuant to the

format of the superframe 10 to individual ones of the mobxle terminals 32. Control
20 info_n_nationl contained in the header portion 14 of the superframe 10 provide
indications to the mobile terminals 32 as to where to locate the frames of synchronous
- data transmitted thereto. Such portions of the superframe 10 are processed by the
_ respective ones of the mobile terminalé 32. ' o

.- Figure 3 again illustrates the superframe 10, again shown'to be formed of a
25 .. header portion 14, and first and second data portions. 16 and 18. The first data portion
16 is again allocated for ATM traffic, and the data portion 18 is allocated for |
narrowband, synchronous speech and data traffic. And, a fixed-site transceiver 22 and -

. mobile terminals 24.of an ATM communication system are again shown in the Figure.
- Also,a ._ﬁxed-site transceiver 28 and mobile terminals-32 of a synchronous speech and

. 30 . datacommunication system are also shown in the Figure. .
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the superframe 10 formgl. Jhe antows ,;ggd-s'hom in the Figure are

repr esent ayvb vgsko gon of the franes -of-synchronaous. data
comuni cat ed pur suant tsﬂmﬁﬂmﬁmlmﬂl gﬁi}gggﬁq@% o
i ndi vi dual ones of the

format of the superfr

s 32. Control 20 i nformation
contained in the header portion 14 of the superfrane 10 provide
indications to the nobile.terminals 32 as to where to |locate the frames of
synchr onous ' data transmitted thergto. Such portions of the
superframe 10 are processed by the . *"respective ones of the nobile
termnals 32. ' -.ust-r at. es.--t-he..superfrane. 10,

agai n shown to be fﬁq%@etﬁxegesgtgganscewggggmﬁé#{qmagm&ﬁamxp&tg{}f_ﬁgﬁ}&&g_ R
second dat a pot.t.is 9 e e bbi flak ARtk b . [ .
Ot bl BB el Ty

again allocate or AT , on

nar r owband, syarmowsi36use sqpessettativelofithie aransmission. of Aplink bufstsxanmimieated by
transceiver 22 _apd _ nmobjle ternjnals 24 of an ATM conmuni cati on
system are agaﬁd‘]@ﬁm_n‘?‘srpﬂ%mﬁ ‘FE?’-‘“QS 210 the Tijedrite frapseriver £4. t/analogous
Lranscei ver 26 and Rk AELHIMNS HovA in MY OB RORTH AN Shokes
data commini cation system are al'so shown 1 n The Figure.. . > S
-10- - control infolredtion iidieatinp te thexetatving statioeformed of thearahsefivér@2nto
receiving stations for receivi 21% uplink_transm ssions generated by

the mobile ter thanidcationofithg uplink rangeissiops commupicated by the vagops,Rae Fe

representative «t.he 1. | SiS] h! RF : ' . :
I ndi vi dual onegﬁﬁﬁpﬁ%ﬁl@g?%' g%m%js%) o%uﬁgﬁg‘ggg- Si P{é%%rrﬁgwg%ﬁt\}/’gr

22. Anal ogous uplink trarismigsions By individial bheysfithemobifestestliass 32 of thegyichréhout he
header portion 14 jnc]udes ... control information indicating to_the

recei vi ngOst at FRAFCH aidhiata enmmpRication SYsEmy eain cpptrol information gpntpigedin e of
the uplink tra 1SS [Tyl ' tﬂﬁﬁf e - . A
nobile term napéﬁfgf Ml)‘ﬁrzlgr r ovvg'=~l Sgg S 6&%1 %1%%{%25%{?%2? gﬂeglﬁnggtﬁ%r%%ggﬁﬁ%elsve
of the of dga forksirdg theaplirkstannfistions ofthy redpettive o3 of thelhebileabintifals
termnals 32 of the synchronous 10 ~speech and data communi cation
system Agai n, 32ont rol information contained in the - header portion
14 indicates to thegfj xe ' 9935.' IZS he ' t,he, . S
of data formng theF%ﬂm‘%ﬁﬁ%{m SSi g’%l\é&% ﬁlteegfi’éﬂééé%g%éln\%gal n%gabﬁ‘{l%g
mobi | e t®$m nakehding station 52 8@d a receiving station 54 conrfec@d tzethet by Way 664 Rdiodink.
comuni cation system shown generally at 50, having a 15 _sendi ng
stati-on 52 andPatateberommynisaisd befivesn thedending étan@rbg?emethe Beceivane getien $4di o
i nk. . | . endi ion 52 and
K el vi ng SRRl Aplu T LR B RS YRR i iR BOR oS RhIcRBu
traffic, such as ATM data traffic, and synchronous voice and data traffic can be

communicated over the same radio link to one or more receiving stations 54. Here,
20 the sending station 52 is operable to transmit both ATM data traffic and synchronous
 speech and data traffic. ' '
~ The sending station 52 includes an ATM data source 54 forming a source of
ATM data to be communicated to the receiving station 54. ATM data generated by
the ATM data source 54 is provided by way of the line 56 to an ATM cell formatter
25 58 which formats the ATM data into ATM éells; 4 conventional manner by which
ATM data is formatted. The ATM cells are provided by way of the line 62 to a
 protocol unit 64. | | '
The sending station 52 further includes a synchronous-speech and data source
66. Synchronous speech and data generated by the source 66 are provided by way of
‘30 the line 68 to a synchronous speech and data formatter 72 which formats the
o sypchronoes speech and data into synchronous speech/data frames on the line 74. The '
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Is formatted pursuanlthlstsg the superfrarre 10 shown in Figure 1. Both

asynchr%@ eetHS laceguch- -as— ATM dat-a t r af pCr/SESSMNS49 o
synchro 7 ce and can be comuni cat ed over the

sane radio link to o |vi.ng stations 55. Here, 20 t he
sending station 52 is operable to transmt both ATM data traffic and
synchr onous speech and data traffic. The sendi ng
station 52 includes an ATM data source 544 form ng a source of ATM

data.to be comunicated to the receiving statlon 54. ATM data generated by
the ATM data. source 54. ] r.ovi.ded- by of: fo&‘?? qgnﬁég\ﬂ, el
for matter. 25 line 7455, %P@at;%m tm&-g}(;%{bepmhﬁ%% g yae
conventi onal "“{,l;,gé’ Ji?’to"f&lefifbtocol ite4. ATM data is _formatted.. The ATM.cel | s

are provi'ded b ne toa prot ocol unit 64.
The sending statroqhsaafauouﬂows4maﬁobedfanmmﬁ&mé mrnesmbadimant, are

source 66. Synchronous speech and dat 19P5t'gae 66
are provi ded lﬁywﬂa?alb*ffom)edataﬂeﬁ@ AP ngﬁ(sb%{:bﬁronous é‘tetgc and data

formatter ch. o _ mﬁuﬁmwssaeﬁammnmgaomo
synchron%us sﬁe’le‘e (ng,[lg?ér?hae?irggagagmt%ase Fine. 74. The .
Co-1l- basd digiord 1S coupl ed to the protocol unit 64, thereby to

provi de the frames formed by the for t uni t

64. | . In Tnetherembodisment.dhe BRtogh “‘égagﬁg‘“}‘%‘ﬁ“ﬁg't ers ‘E%t%a’ﬁ%

one enbodi nment,. are. f 8 andae fimo: or
Ay Da ell t?g’e c}a& oco unla?ﬁ%f ahg Bﬁﬂ%@S $I0>apm o

- work station. |sfunc‘t|onaIIonrmed t a
radio base st ghingy é‘datﬁbrmﬁl édmi;ﬁnerﬁa’a}aamrkwtmm am¢pngled ¢ theanobile terminal, o o

station. . I n anot her enbodi ment., ..t he I
functiomal |y foyrwaybfabe ineg6Bpnd74, forming ei %%?WHP c*ﬁgaboﬁgsg%gr e2ﬂ~54 and
66 and formatters 58 %W%uc&aa%%%ﬁ&g&tdﬁﬂ@dq formed at a

personal conptﬁ’faéif ation, are coupled to the nobile term nal 10
by way of the Imem%@i&doﬁﬂut 640pdﬂfdﬂgsﬁmdmens womasMAﬁeL&&ﬁ%W"Bﬁs sone

t f RF d f h h:Q

The. pr ot ocol ameﬂemé%émééﬁéﬁme ag&ii‘éeﬁ%ie HRRedl vt by A BERE 1

I nterl eaving. 02 I&emf ram{iﬁgg%g%ljg%ngg ?&ﬁ%&{@fﬁi@é&ﬁ‘ﬂstﬁﬁﬂ@eﬁ@w way
Vi

of the lines PEN or the formation of superfranes
of datajguch ag &Bem 61isl}ﬂiﬁ€!~'1é:ﬁel m&eommmfopnmmdmnynghﬁ hqag@mrtion The

control ‘information form t he header t%ort i on
of the superframe 1s also provided at the protocol unit 64.

- The protocol unit 64 is coupled by way of the hne 76toa baseband processmg ,

“ unit 78 Baseband processing is performed by the baseband processing unit 78. The
baseband processing unit 78 is- coupled by way of the line 80 to 2 HF (high frequency)
20 transceiver circuit 82. The front-end transceiver 82 is operable to convert the data,
formatted into the superframes, into radio frequency signals transmittable over the
- radio link extending between the sendlng statlon 52 and the receiving station 54.
| . The structure of the receiving station 54 includes elements analogous to, and
: generally the reverse of, the elements shown to form the sending station 52. That i is
ﬁS to.say, for instance, the ﬁont—end_i:ra_nscelver, when forrmng a portion of the receiving

station, down converts radio frequency signals into baseband signals which can be

processed by a baseband processing unit. The protocol unit extracts the ATM cells
. and speech data frames, as appropriate, from the received superframes, and the data
sources 54 and 66, conversely, form data sinks. ' '
30 . In oﬁe embodimeﬁt the.communication system 50 is operable pursuant to a
) TDMA (nme-dlvxsmn, multxple access) communication scheme. Figure 5 111ustrates
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~~ of the superfranme is also provi ded at the protocol unit 64.

The protocol unit 64 is coupled by way of the line 76 to PCHISERIMASAS
~Processigitlos/s2380 unit 78. Baseband processing is performed by the
baseband processing unit 78. The baseband processing unit 78 is-
coupl ed by way of the line 80 to a HF (high frequency) 20 - transcei ver
circuit 82. The front-end transceiver 82 is operable to convert the data, -
formatted into the superfranes, into radig frequency signals transmttable -

over the - - radi o |ink extending beneen t he sendi ng station 52 and
the receivi ng station 55, -The_s

uct ure. enRCea¢chng
~-station 55 i n%l1 Q?%Z%E $3&hﬁh@u@mbto qa'ﬁ]a %{e‘ﬁ%?‘g‘i 'y the
ee t

T TEVerse ‘of , s shown to f em,ﬁmﬁﬁshmmﬁ@ 25
_-to._say, _for i Wéomdd@ﬁ&ﬁﬁtﬂl% 5ﬁ@§se| Ver,

V\h;?formngmg WHely of
~the receiving t davg ogw;bfwhfehd:on NSRRI PERE ‘8% into
baseband si_gné?lﬁnmecfﬁnﬁﬁ fﬁzéhtu ofs processed b ig,%g BE6S & Ng
.unit. The prot #a Helc gﬁmﬁmpﬁmwep@vmg speech data

frames, as-ap at e,

omthe rece S and the data
sources 54 anohcg@meacinuelaasﬂﬁ}lemﬂ?fel q‘%‘?ﬁ%glhéggm()t I

_I'n one: |
—-enbodi ment, the" comrunl %Qnmmgbﬂb)mw@mﬂeﬁ‘gs%amman
TDMA.(tine-divisi onlmﬁ‘ﬂ Eoc?ﬁ tgﬁie communi cation sc

" ehenhdl U Fgite 6
i I'l'ustrates %gﬁ&ﬁﬁﬁ&@n multiple access) communica o st
PCT/ SE98/ 00849FDMA €

tion is transmitted-
an exenpl ary fﬂ&g@&ﬁ@plﬁdﬂﬁdfmﬂgﬁabﬁmﬁfnﬁrw%agﬁ%ﬁ?rgglon schene., Each
frame is formed of a pI ur al |é{¥ 6{% M@ uﬁmﬁé’atedﬁhfbn@ﬁmpﬂa@"? F?"&‘ﬁ’é‘s%hom
in the - d el g

~ upon queg, ht  tine

sl ac
_cont.ai ns_-a communi cat ;o0 c&bléxséxtracts mformatmmfromathaheﬁg “@Wﬁﬁm ca to a
‘parti cul ?a? recBAVY

ng e Hoader or.nat i.on Sreceivin mﬂmmﬂj |n
at | east one t iypsn Ghedf thduelesteriearriosia fUf o, o gf piovides theteceiving

anot her enbodi ment, the co ttgwmﬁabfeommﬁmﬂgn%
FDVA (frequencyntacaﬂ%seﬁm %u%%‘ﬁﬂgg%z‘?%) conmmuni cation schene. Figure 6

illustrates a plur imsql carriers, here carrier flerr]-f[err]. Header
information is'trans ed

upon one of the I syistemi 5
comuni cated upon otmeno&dmm@épfﬁ’élpgesergl 15662 thd GnfmufFedtivn

tion
5 is operable pursuant 1o a CDMA (code-division, multlple access) communica’
' f
e range o
scheme. Figure 7 illustrates various signals communicated over the sam g

to
| frequenc1es ‘Here, keys, indicated by the blocks 86, are used at 2 receiving station

t to
decode coded information transmitted thereto. Information decoded pursuan

decodmg by a ﬁrst key provides information to the receiving station to permit the

' cmvn‘xg station to decode 2 commumcatlon burst intended for the receiving station.
20 1e ’

Flgure 8 illustrates a method, shown generally at 90, of an embodiment of the

present invention. The method structures asynchronous data and synchronous data in

forming a
'a radio communication system pursuant to a common data format g

data ortlon of.
superﬁame Fn'st and as indicated by the block 92, an asynchronous ata p

25 the superﬁ'ame is designated. The asynchronous data portlon is of a data length

least one
responsive to levels of asynchronous data to be transm1tted between at

sending station and at least one receiving station.

A synchronous data portlon of the superframe is also desxgnated as indicated
by the block 94. The synchronous data portion is of a data length responsive to levels
30 | of synchronous data to be {ransmitted between the at least one sending station and th_e

at least one receiving station. -



10 ~ narrowband receiver extracts information fromthe header infornation
transmtted upon one of the selected carrier $orriE6800849 .
i nf or.mat worosyse3sbi des t he receiving station with I ndi cati ons of
. to which channel to tune to receive bursts of conmunication signals
transmtted thereto. _ _ -I'n anot her enbodi nent of the
present invention, the conmunication system 50 15 is operable
pursuant to a CDVA (code-divisions nulti plZ access) communi cation
schenme. Figure 7 illustrates various signals conmunicated.over t'heofqﬁgs .' _
range of And! EESHERARiEBy thiebinckk®sa confenldatormaon MREH Beks 86,
‘are used at_a receiving station to A . decode thsivahies BEitheon
“"transm tted thm@%é_.q‘rﬂ‘d}&si@mtedn_ MBI.M?%?P%%O-' ﬁﬂﬂ% s
--by -a i rst—key provides |nformati rm’ Miovg datadéngihh to permt the
20 recei vi afynshIappey %f%ﬂ@c?& ‘Q%ﬁlg%?rﬁuﬁﬁiscatipn burst intended for i he
receiving station. . &)é)erati?n of an embodiment ofﬂiemlesen&nlvﬁntwsltth%ﬁe ¥ agy: B
shown generally at . of an enbodi ment of 'the ' . § §a8l8 radio
i nventi ong Thefgmﬁ&%ﬂ*ﬁislyummws mm@aﬂ%&%tbﬁwgﬁglgﬂ?%noug datla in
a radi o communi cation_syst em pugsuant . boadble o comkist an @i siggle
super f'ranme; Fi lisk, Biffersat Wﬁ?ﬁpeéf@ Wﬁﬁggs ock 92, an asynchronpus -@gta
portion of 25 band NETRY R@piraRMPoitivnsesti greatseperirame é@%ﬁ??é%f&ﬂo
data portion i SEGPUCYGREY | ength & - responsi va to J.euels ab
asynchronous dapankeissiohcinseiiffesnt ket daigioap by Jyngieaty g

sendi ng station and at |east one receiVi | @Mlocation and reallocation of the A
synchr onous datwilizem9sba eﬁlﬂéﬁ%ﬁmc%‘pab%d?ﬁsﬁél soogaesi gnat ed, as in(ajﬁ.lccat ed

by the block 94. The synchronous. dakAningmbitions bbthe Sugerfiame aregngfley as tr
responsi ¥é t'oﬁ@%%ﬁss(ﬁxgg 30 of *_s%?chr onogus dat a 1.0 be %ﬁﬁ&gﬁ%@p
between the at J@afionseRare dhi that the possihie lavglsiof gommuniCations are at | east
one receiving station. WO 98/ 52380 _ '
' PCT/ SE98/ 00849 the single frequency band. : o . 13-
And,” as indicated by %here : QK18 iptions @R 6P prefeifedr exatriptes ﬁoprimpbmea*fmgﬁ‘éﬁ
superfrane is desi gn-’g 28 e control information porti on.ll di ﬁ&{e%sbyﬁ{éyes
of the ﬁﬁgﬂm’%'@uﬁed@peofﬂx@nhem%P@é?té‘aecetsf?élgg)ﬁ(! onous dat a
l'ength. =~ Qper ati opn, of an enbodi Qe claingsit | on
t her eby aglyant adesoriptign. Ehe SCOP?)@WFPEGSB‘&IHV%@? n c%é%fﬁ%g?ggkﬁﬂf(g?nc hgr onous
data to be transmitted upon a single radio . link. Different types
of radio networks are thereby able to co-exist in-a single

decoding“" ““



frequency band. The separate por'tlons of the superfrane .dedicated to the

conmuni cation of the d“mmmmul : .data can by dynam cal I y- made, - -~ -

t her eby tWO 98/52380 utt ‘ mm” ’ent |y the avail abl ePOT/SERS0H849. -

Al'l ocation and reallocatioh df thes10* | engt hs of the separate

dat a- contai ni ng portions of the superframe are nade, as traffic

condi ti ons change, so that the possible | evels of communications are

permtted over - the single frequengy  band. The

previ.ous descriptions are of preferred exanples for inplenenting the

- invention; a”dWIEg QIEAME . i.nventi en shoul d not- necessari-|-y-be—timted-

by this 15 _egz?_’?g’?l on. -’?ﬁé-----se-ope---ﬁf—'---—-t- he--present-+i-hventi-on—i-s—defi-ned--—---
by the following clainms. Amethod W sefittfiaga@synchronous data and synchronous datain
PCT/ SE98/ 00849 - . .~ . . . o - . - 14-

WHAT |'S CLAI VEB Tdio communication system pursuank tae4 |cermesy dafe, farmgt forguing a

synchronous da ' _ F ' ' ' tem |
ursuant o a MRS pARs bl and e synefori iy SUTRIN Biflatte | o
asynchrongus dpétveanst ledsCoreysaading siation sl 2 leasl obe récedling sthtiois ohid fobinatted

_between at | east .one sending station and at | east one receiving.station, . ..
once for mat't edinto the superfiamegupaneansaip interfacdetingiowithin aseleciadielodtomagaelis ned

~ within a selecte !SI ecLE oy ' : - @ portion, said nethod .
~conprising theg%ﬁt(g ps pocﬁ ? gla%I’étﬁo-dmmpnsmgﬁlg‘gﬁ:hge&sﬂlﬁngnati ng an asynchronous
data portion of the supefédigiitingtdheasynchronous datsoitien) @f the duperpaire| ahe of
an asynchronous data | ength responsive to |levels of 10 - asynchronous
data.to be trapyRFhmos touperiioninf an asypelsenansdlatrelengthgesnansiveriodenels pb. .
at | east. one receiyving statiqn; = . desi gnatin o
synchro nJo(Es daf™ nﬁ‘&??‘?'ﬁr#agq‘ toﬁﬁ é-ragffﬂgfef] PEfvicen thi.at least one senéﬂ”%c‘. gl %ﬁ‘g Bt a
portion of a sxieiy 6ROk BlgtdtRAIt h responsive to |evels of 2
synchronous data to be transmtted between the at |east one sending station
and the at 15 - | east designating e \synehremausi d#ta portion of the superframe, the _
designating a control informationportien of t upgrfrane. the.contrel -
I nformati on po'%f c%ﬂoqoﬁﬁira@%tp ogaqflﬁgy &(H%I,s é@%nieﬂg@nfﬁigowgfeapq gﬁ/a['sho nd

val ues of . synchicR6usdHBCRIbRARAUSMIRE BetwRBPHHR at least one sending station andl the at The
met hod of claim 1 wherein the control information portion forns
15 - least one receiving station; and - L

- designating a control information portion of the superframe, the control
information portion indicating values of the asynchronous data length and values of -

the synchronous data length. o

2. The method of claim 1 wherein the control information portion forms

20 a header portion positioned at a front-end portion of the superframe.

3.~ "The method of claim 2 wherein- the asynchronou's. data portion
designated during said step of designating the asynchronoué data portion is positioned
tq follow the header portion when the éé?nchroﬁous data lengthlsofalength ofat
leastone asynchronous data frame.
25 4. The method of claim 3 ‘wherein the ‘synchronous data portion
designated during said step of designating the synchronous data portion is positioned
to follow théasyﬁch_ronous- portion when the synchronous data length is of a length of
~ at least one synchronous data frame. . R o



-

20 a header portion ront end portion of the
superfrarre 0 98/52380 Il“ “mlﬁi B! t hod - of- cl-ai-m-2-wherein the . .
asynchronous GEi) portlo ted duri ng sai d st REHIE?/00845
desi gnating the asynchr onous data portion is positioned to foll ow
the header portion when the asynchronous data length is of a length of at
| east one asynchronous data frane. 25 4. The net hod of
clai m3 wherein the synchronous data port |-dﬁ- desi gnated during said
step of designating the synchronous data portion is positioned to
foll ow t he asynchronﬁus p&he imethodh eof DMS@MMM@&& sbatchrdmngtdata spoutior .

| ength of s*t ong g T-ONOoUS-

PCT/ SE98/.00849 dwgna‘ed during sa1d step of

5.~ The methody,qfy %@i@%%&@?ﬁ%h%ﬁéﬂ%é%@emﬁmﬂgﬁ RASt ekt of at least

desi gnat ed durlng sal esi gnat | the syn ohous ortlon S
positioned - 6 dyathonoushiatifaier portion when the synchronous data
length is of a length of ‘at |east . . one synchronous data frane. 5
6. The method of claim 1 wherein the at |east one. sendlng statlon
CoMpri Ses. T1rst PlErall by hofen 86 0hidl 11h00Sn B3 1640 g station
transmttihg async ronous data, wh e async ronous data

portion desi gnaé&ﬂpﬁkersl admstipluralitypof sending st@ﬁordgesuaana:‘apﬂgetdstétmnsmxmng
asynchronous data portions conprises frames and wherein said_step

of ge5| gn?t ![ ng mc@gm@mnwhse?ébafwﬁmwéamoms@gp%%@w sgikiep )
7e o Pr aner ¢ akpsienr e e iy ftyoh i et bkt bmBlis MR g bbief i b

asynchronous dagfieRighitingthe asynchronous data portion cémprises hll6cafBf; 88t sehdifiy stativd
wherein the at |east one receiving station conprises a first

plural i tylof reofthe fireg pbwality ofisendisg statioapwhich ivp trapsrait esymghronous data at least

gﬁypﬁgrggogs dat ad ; angoy\@l ragg,&hgok}l%ug nt%rpglﬁ i-nf or rrat i on portion designated

7. The method of claim 6 wherein. the af Jeast one receiving station
‘comprises a first plura'lity.; of r_eceiving._ stations, each capable of receiving
asynchronous data, and wherein the control information po,ri_:ion.designafed during said | '_
.15 step of designating the control information portion furﬁucr indicates which frame of
| the at least one frame of ihé'ésyﬁchrdhéh‘é"&é%a‘lsafﬁaﬁ'ia‘ﬁanémiued' by individual
ones of the first plurality of sending stations to indiyid_ual ones of the first plurality of

receiving stations.

20 | 8. . 'I'he method of cla1m 1 Wherem the at least one sendmg statzon
| . comprises a first plurality of sending . statxons each capable of transmitting
synchronous data, wherein the synchronous data portlon designated durmg said step

_of desxgnaung the synchronous data porfions comprises framies and wherein said step

of desxgnatmg the synchronous data por‘uon compnses allocatmg each sending station

25 . of the first plurah.l-ty‘ which is to transmlt synchronous data at ledst one frame of the
. synchronous data portion.

9. The method of claim 8 wherein the at least one receiving station -

comprises a first plurality of receiving stations, each capable of receiving synchronous

lesignating gxe synchronous data pomon 1s pos1§_1gneci3 |



15 step of design the control information portion further

- -i-ndi cat-es-whi-eh- f rame’ ﬂ.’mﬂ" l u -l east one franme of the
.asynchr oo 9s/siaga port i o i®d by individual PCT/SE98/0888%" of t he
first plurality of sending stations to individual. ones of the first
plurality of recei ving stations. 20 . 8. ‘The

nmet hod of claim 1 wherein the at |east one sending station
conprises a first plurali ty of sending st gl ons, each capabl e of
transmtting - synchronous data, wher ein the synchronous data

- -porti-en-desi gﬂat -ed-- ‘gr iy n?elﬁ ﬁ%edco}h%&) \%formatlon %&ﬁog%gglggggd 'agn{@%?,ﬁys'@éﬂ%f’nous

——dat -a--portions ereln s ste
desi gnating t hgeﬁg;mﬁﬁgqm%&%ﬁoﬁﬁéﬁdn%brﬁ@mﬁkﬂféﬁ&uﬁémmmgraﬁﬁCckf theati ng

station 25 of the first plurality which is to transmt synchr.onous _dat a
at l-east one fﬁeas’eomfﬁmhmof the synchromys]dﬁa@nﬂm ig sremsmpitied by individual ones of

9. The nmeth cl ai er,ein_the at | ne re Vi
corrp'r'i ses a fi ?@et gﬁt %Ih %Wﬁl?ﬂj t‘é‘?‘t 41 ogg%ﬂ%gl&pggﬁqepﬁ‘(g)@lbpgf
receiving syncpécgmstamns WO 98/52380 -
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~ data, and wherein the cont roI | nformat i on port i on desi gnated duri ng sai d
step of . .de3| gnating.the ont rol. .informtio por n furt i cates
“which frame of the 26 e meth od | f i, 1 Whereine fattf‘?@&s?ﬂ?cf*ﬁng %‘?ﬂ |
portion is tra Ufita QN8R Yati ble of té&ﬁ d1d 'h%hsrﬁitﬁ':’i lity
_ t@;ﬁxgths&%%t I;b‘ré df ﬁ%lﬁ E@g op capable of seletfivdly g

of sending sta ones o first plurality” of
receiving. st at bothasynchronous data and synchronousmta wheétein ﬁntsyndumiowl&ttarpomon

wherein the at |east one seg@; n statlo #Tﬁpé' ses at least o nul ti:data
 sendi ng 3Pat i oROBBHERS| Earpgs P%YHP 4tq pgrtion comprises & and
asynchfonous o bBre] dai8 X6 35 6 dilofls UAE pEURCARRIEs HRlcfting
portion corrprl nmes; vvhe el n the asyn ronods data portion
" conpri ses fr arrm;theaamd:bast one mulh-datat%mdmgrstzﬁmnm Eastoneffrakesofthe tsynghtomous
asynchr onous data portion conprises allocating " to the at | east

“.one nmul ti-data gf@rpertw station at | east one frarre of the asynchronous

‘11.  The method of claim 10 wh‘eréin- said step of designating the
15 synchronous data portion comprises allocating to the at least one multi-data sending
_______ station at least one frame of the synchrondus data portion.
12.  The method of claim 11 wherein the at least one receiving station
- comprises at least one multi-data receiving station capable of selectively receiving
20 both aéynchrbnous data and synchronous data, and wherein the control information _
" portion designated during said step of designating the control infom:tat_ion portion
further indicates which frame of the as'ynchronOUS data portion and which frame of the
at least one frame of the synchronous data portmn is to be received by the at least one
' "multl-data receiving statlon B ' '

25

13.  The method of claim 1 wherein the radio :comm_unication system
comprises 2 TDMA (time-division, multiple access) communication system deﬁhing
4t least one carrier, the at least one carrief divided into a plurality of time slots and

wherein the control information portion further indicates during which time slots of



data portion. ﬁ“\ -The nmet hod of claim 10 wherein
. sai.d.step of .desi gnat Mi “‘““‘\“ synchronous dat a portlon conpri ses
al | ocat i W 186238 at- e wnulti *dat a-sendi ng %th[P?sdﬁ at

| east one frame of the synchr onous data portion. 12.
The method of claim 11 wherein the at |east one receiving station
conprises at least one nulti-data receiving station capable of selectively

recei vi ng 20 bot h asynchronous datja- and synchronous data, and

wherein the control information portion designated during said
~.step.of .desig nﬁﬁa Pﬂﬂaﬁtﬁ? Rf SRR ST thitHsPioRRinoRs)dALisitd B8 transmitted and duirisgtvitdeh -
..-i-ndi-cat-es-whi ¢ rame-ef -t he asynchronous data portion and which frane of

the . time slatmef the phurdlityof tiofe slote they suishwmeusdataisdohsiangmitied. t o be
“"Téceived by the at [east one . multi-data receiving station. 25

13. The nethod of claim|l wherei'n the radi o communi cati on system

conpri ses a TOMA (tige- dirgé Shélfiod B!l ¢ ARSAR the AT RIAMONOSeRM

defining ' ‘| east one carrier, the at |east one carrier divided

into a plurali quprﬁs& m@lmm dregnehcy- d1v1smn, multmlgragq:ess): ¢oanrpupicatiin system
Igg; grz ggf)' '_-'? n poaéérgggggfwﬂlty o% su%lcacrggl%séng w'i-nlerrégn e'cg i tro L m?almootnspo%on further VO _
PCT/ SE98/ 00849, 3icates which subcarriers of the plurality of subcarriers upon whichl #he
the plurality oFtrme vaots that asynchronous data is to be transmtted and
during which asynchmncbusrdatabmbemlschﬂnmmionmazﬁ subcaneiers aftthe plugality of

~ synchronous data is ,to be transmtted ciL The net hod
~of claim1 Mes@cﬁmeﬁ%unoaw cbgtﬁﬁyﬁ?gaﬁ?‘@rfla?ylétt‘éh?msm“e conprises an

_ FDVA (frequency- division, nul tiple access) conmunication system 5
defining a plurality of subcarrl ers and wherein the control information
portion further 15. Im adadio temmaications systam haing ableastione sending statiowf

subcarriers upon which th -~ asynchronous datF is to tra‘[s}u{ntted
and uport@hi chand, Bt dgast 8?1% refeiving SHtigRafR dypPEyvement of appargigs Pt SER n

whi ch-the synchranmisodaiat dm syRcHondus W35 kbt to a common data format forming

a superframe, the asynchronous data selectively transmittable, once formatted into the

superframe upon an air interface defined within a selected electromagnetic spectrum
portion, said apparatus compnsmg ' _
15 : an asynchronous data portion designator coupled to receive mdlcatlons
'. of levels of asynchronous data to be transmmed between the at least one sending
station and the at least one receiving station, said asynchronous data portion designator
for designating a first portion of the superframe to be of a first selected length, the first
selected length respbnsive to the indications of the levels of the asynchronous data;
20 . asynchronous data portion coupled to receive ihdications of levels of
synchronous data to be transmitted between the at least one sending station and the at
least one receiving sta_tibn,- said 'synchroxious data .portion designator for designating
- a second portion of the superframe to be of a second selected length, the second
selected length : responsxve to indications of the levels of the synchronous data; and
25 . | a contro] information des1gnator coupled to receive indications of the
first selected length designated by said asynchronous data portion de31gnator and
" indications of the second selected_lengﬂx designated by said synchronous data portion-

designator, said control information designator for designating a control information



15. In a radi o comruni cation systen1having at | east one sending station

10 and at | east 02 mﬂu "ﬂﬁnluﬂm an i nprovenent of apparatus for-:
st ruct ur iV 98/52380 ﬂlln l and synchronous datPETHREIS0MA? to a
common data format forfing * S & superfrane, the asynchronous data

sel ectively transmttable, once formatted into t he superfrane,

upon an air interface defined within a selected el ectromagnetic spectrum -
portion, said apparatus conprising: 15 - .18- an asynchr onous
data portion desi gnator coupled to receive indications of levels

of asynchr Onoﬁorﬂ@ﬁ 8f the sijRrfrdnie) 8 doh@6l iafir@Eeh pditloR bf heaalued fepoissivt tog ——
e

station and.t at Ieast one receivi ng-station;-sai d “asynchronmousdata """

portion desi gnthtdndications oftheffmstauésetgmdtsblnqeélemgﬂmfemﬂctlt’@ﬁ of the .. .

superfrane to be of a first selected length, the first =~ selected

l ength responsive to the indications of the |evels .of the asynchronous

data; 20 a synchronous data portion coupled to receive

i-ndi cations of |evels of -synchronous data to be-transmtted
between the at |east one sending station and the at ' | east one

recei ving station, said synchronous data portion designator for designating-
a second portion of the superframe to be of a second selected length, the.

second ' selected | engt h responS|ve to'indications of the Ievels of
the synchronous data; and 25 : ~a control information
desi gnat or coupl ed to receive iindications of the =~ - first selected__“ .

| engt h designated by said asynchronous data portion designator and
i ndi cations of the second sel ected | ength designated by said synchronous

data portion - designator, said control information deS|gnator f.or
~designating a control information WD 98/ 52380 : _
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portion of the superfrane the control information portioen of the val ues

responsive to the indications of the first and second selected

'l engt hs, respectlvely




