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~ One way of meeting the ‘above requrrements in satellite mobrle _
o systems is to use exrstrng PLMN solutrons In pnncrple this alternatrve is very .
. 25 straightforward since a satellite system can bas:cally be compared to a base’ |
- station. system of a mobile system havmg a drfferent radio interface. ‘In other
- words, it is possible to use conventronal PLMN lnfrastructure where the base
- -station system(s) |s(are) a satellite system in such a case, the same network -
_ infrastructure could, in principle, even contaln both conventtonal PLMN base
30 station systems and satellrte ‘base statron systems : ' |
" There are many practrcal problems however in: adaptatron of the'
| PLMN mfrastructure and a satellrte system. A problem apparent to the Applrcant'
is that a PLMN traffic channel and a traft' ¢ channel of a ‘radio mterface ina
.satellrte system _differ consrderably Let us examine an exampie where the
35 PLMN is the Pan-European drgrtal mobrle system GSM (Global System for
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In the Inmarsat-P satellite system, the data rate of one traﬂr ic channel
25 at the radio rnterface is at most 4800 brt/s whrch equals the user data rate of -
4800 bit/s at the termrnat rnterface In a data service employmg two_traffic
channels the data rate at the radio mterface equals the user data..rate of 9600
. blt/s at the terminal interface. A problem anses when not only the user data but
*  also the above-described terminal mterface status information and- any-inter-
- 30 subchannel synchromzatton rnformatlon should be transmitted over the .radio
- '_lnterface The protocol data unit,. i.e.. frame structure, used by the satellite -
: system at the radio ‘interface should therefore be defined to carry the above— :
_ mentroned control and synchromzatron information over the radio interface. _
: ~ One approach would be to use a GSM solution, i.e. a V. 110—based
.35 frame structure, also at the radio interface of the satellite system. However, this -
' =Woutd be a very complicated _solutr_o_n,_and it would significantly _re_d_uce .the_user__ .
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obtamed thereby for the transmrssron of said control mformatron The
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- 35 Inthe above-described’ soiutrons control mformatron is transmttted :
| in'a frame structure (TRAU, radro burst) outsrde the user data stream '
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_ - above. . o . L -
3% | The.object of the ihv.entio_n'is to eliminate _the a__bove p'roblems.
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lnfon'natlon both outside and inside the user data stream. :
~ When data ‘is transm;tted in a frame structure (such as TRAU) '
35 “outside the user data stream, the. mventlon_ eases the pressure put on the.
intermediate rate and thereby allows a larger number'of _subcha_nne’ls in




"'s_Uper-;frarre i.e. the nurrber L of subfrarres within the superfrarre depends

~.on 30 thewb%ﬁbzr“gunber N of "bits to.be transnitted and the f&mm&b@f

avai | abl nsmission-bits per subfrarre be| ng t.hus L[err]MN

- Cenerally, N>Merr]1 and Llerr]2.. . . The invention is equally
well suited for the transnission of control - |nformat|on bot h outsi de
-and inside the user data stream 6 - \Weh data is-transmitted in

- a franme- structure (such as TRAU) 35 outside the user data- stream the .
- inventi Onnmnh@?dafﬁﬁﬁﬁérﬂls&dn GHSGBEJ) In additien, rthélrﬂirﬁberabkadmﬂomaler eby
a

allows a rger nunber

-PCT/ FI 97/@@39§eded at the radlo rn?er?ace {radro interface rate) can ge r%éuced whrch

'_ méldt I Chani{ﬂﬁhrﬁé&@réés’é@&ﬁb&@edmf(aﬁﬁﬁ)al punctml?gt i on, Ei he’ nurrbe]r of )

addi ti onal - needed at t r ate
~can be reduced, \A,t&f'@h'""e" pﬁ%@%‘b%&&g&ﬁ‘t ’qu‘g e@g PQ '(ngaatq%oﬁlg%rh
punct uis ngossible with all end—tl’chend npretecals lnakbwhtﬂ‘@ﬁerﬁresﬁbneastsm bitse user
- data stre r{a}rgtﬁﬁhegﬁd%pan@hh Qientr r RhOURHRINSsiBnVHH %t&é‘%hﬁ are at.

| east two® av e |_n e re ant data el ements for .t
3 transm sscwﬂtr@flnﬁlfmaﬁ@nand - control rnforrratlon S The term

' subf rame’ hefrfiel Rrife SRRt Ggthér fo Wunééﬂs@dcﬂi in a veepgeneral the
i-nventi on, a subfrarre co rises tEﬁ' bits reserve&@f the%jg ér%pstwesm on
~of the coﬁ%"r‘iﬁ lﬂtftBPrrti'tVIe BHOR.o 3 SURTTRMS, (CORYISER s \g _

-t ransnﬂﬁfstrﬁﬁsﬁ'ﬁs@sl@wh%f theht:bﬂtroﬁdhfodaatrordatbabelmmttm:desceﬂ inside t an caanfual f' _
fprotoco s, such.as the.r s of .

B ot oo Strgnsmisiian fame OF i RERRkaRPaLe Sbubh B shassloritbmd s of
' super f r asm¢h as theredisdantparts of thecmopmcqé idatp units of uger dataehtha sladssi ve

frames. 1.4 ston its 't (?tsgﬁ%hrgzlnb%"da@atch ?r%”h QpBitdmEendeseis Bemity

means’ of erre I ment s vmt erence to the attached draw ngs,
in which compnsmg two or myoyrg sugh |5§C%P9tﬁ"(ﬁ:f€aﬂie§gram illustrating a

- confi opy gt It on for lrdatihé follovt'nhgnﬂ'lﬁ SAvErtiom v&tncoeckide@cnbsd rbylt haeém/ltof o c
recomrendat i.ons, C rating the
“transni ssPEﬁerFd?é‘B@@d‘metr}t%% rﬁgee’gnﬁ%nt%%h% 3&?&%&9 S}agﬁéggahe'!’ @?E’}.t us and "

- control informati Fig. Ml & ca)dﬂeclarmiagramsmustnahrrgalaf¢@nﬁguﬁafm¢ferf|0ngdaﬁaa t wo i

- 'GSM traff terface rate that is - ,

hi gher thg§n§&%@g iﬁ ?gg&gaﬂcew]ﬂhctﬂe@MFrecoﬁghshom a TRAU fr for an :

i nternedi ate rat eFig. 2 Boa blegk diagram. l&#ﬁi"ﬁ'“ﬂsﬂ?? ff%ﬂsén@F'OMQO%SwP S25 -

. Figs. gb Ugeﬁdémtg?@ﬂ?dlflh%%%ea%%éj'aﬂg é&'xt?d!andWﬁﬁbhOTNlC codes and .

i o “subchannel/frame numbermg via two GSM traffic channels each of whrch has
‘aradio mterface rate that is higher than 14400 bit/s,
Lo Flg 3 shows a TRAU frame for an mtermedlate rate of 16000 brtls )
. and a user rate of 14400 bit/s, .. ' o '
25 Flgs 4 and 5 show superframes accordrng to the mventnon
o “Fig. 6 shows a HDLC frame . ' _
" Fig. 7 shows a common asynchronous character sequence and P
- Figs. 8 and 9 rllustrate formatlon of a protocol data umt transmlttmg |
-+ status information. o o . .
'_'30"' o The present mventuon can be applled to data transmlssron through .
any traffic channel whatsoever provrded that the maxlmum ‘data rate of the
- channel is equal to or shghtly hrgher than the user data rate at the terminal
' mterface ‘“The traffic channel cah be |mp!emented by any. mult|ple access
technrque such as time dIVISlon multtple access (TDMA) and code drv:smn_ o
- 35 multrple access (CDMA) The mventlon is obwously apphcable in the new



x;Frg 7 shoms a common asynchronous character sequence and _ R B

" Figs. oshdalid ustrate formation: of ‘a prot-ocol- data unit RCEFIOT0653 ng L
_ status i nfor mat i on. IR The present i'nvention can be applredto
“dat-a transni ssion through any -traffic channel whatsoever, provided that
the maximum data rate-of the - - channel is equal to eor sli ghtly hi gher- .
than the user data rate-at the ternminal7. - interface.. The traffic channel
can be inplemented by any nultiple access . technique, such as tine

- dr Vi sr on - #4400 phit's acfrareel ([Fperyf thel GBSkl tHevo8DR rbits al'tartnql)ltypac@feﬂlﬁ

TRHMRVERY! 8 4'8%)0%‘lt/§t!ﬁéﬁ(nél%é 6RHeS nrrargag Peelite %ségg\

. 98/ 18244
7 14400 bi t / Thetprefasred embogiments aidhe inyentissogilihe ﬂes'émleﬁrhwompe of
‘the - Coith réferidy @@%@m@%.@amb éWé?ﬁrél’foﬁ 3¢ GO said Fméareel I . te
system referred nts, of the inventi.on:

descri lﬁadSYﬁiﬁmN The 'WQW%W@@ isonet @Egd-”l&ﬁrﬁl%odt A3 yging lify % .of a.

- GSM- basedtﬂgglyéﬁtelﬁssystem The i‘nvention, however, i.s not to be ‘under st ood-
~as being limted stems d the

t t .
~operation of the Egﬁ%tt‘l’r@ %y‘i %%PPB'E*PH&WG G?M 'tnl‘?E]e Sl ‘E?tﬁ?egd;t i ons
of the ETR thEuG$karspEeificationsniof athieorSTS!  (EBrapetm. dﬁellensmmm:eatrorwe wel |

Koo e SUERRrR DRI ArB A koL e SAndfif 1R AR ReAfaR Y St oM
- 1992; 105Balsp- OBEEELED-GSM. Sya@nom wiwe Commwca@o@@yt MysMpulyl asé Mhe DCS1

800 (Di gi pg hf&onrsya.@;u ORraE, ©AbeaN ASEN2-9507498-05H. 9Tha! GSMLbskd system
PCS (Personal

Communi cat i str es a

~ configur amthlefsmstaaﬁwtlwgﬁthﬁy@%lﬁ%@eﬁelnﬁowwt‘?@ éﬁ*em an o
T ecgmn_?_ﬁﬁsodﬁarta&éllulérmm pos (P@ﬁsmaﬁUdrlﬁmt uhizatibnSystdmjobi | et - BSS S

system e clure;conpris arts e :
and a network subs¥ ttm‘ﬁgg?rgl{ﬁe %%@ d%ta t?%ﬁ?.g%é%gg orih %Bate -
via rad otheoGSMtrecommeéndationsb Eige 'lssmwsmhsjuasrerstﬂm,weeofcat Gﬁil/llmbblleser ved
by -a - t £ K
- connect ed?l?ﬁg é@'&éoase s%:t Lﬁ%grtr? conpﬂg?sl ﬁwa% gnaggaagﬁ%?at@rﬁv\% ?g%t rol's . .
the radi oand equetwsire subsystamuNSSahe BSS syl mpbile statipns Mﬁecoetrsyntsﬁte o
“connect edv&@aﬂrd@@hhé‘dﬁ%vlrﬁﬂ% base SttibA yB@nt BES, eddhCeelardatved @ are .

T vera s RIS, S moer S Sion e ol o
" syst.e/p0 abgeé %tatldtk cbﬁtr@lﬁrm(:s(m;d shétww,ewhizht esntrolsithe Fadidafpequermies
function Tﬁt':l: c(l')tannels BBy He 'BHS r'l°h)é |§§§s Lté”&éﬁ&é&é&’\to arioBfle services
A _switching centre MSC Certaln MSCs are connected to other telecommunrcatron
o networks such as the public swrtched telephone network PSTN and the ISDN.
o In the GSM system, a data link is established between' a termrnal:__' i
25 adaptatron function TAF of an MS and. an rnterworkrng functron IWF in the"" |
- mobile network (usually in the. MSC) In data transmission takrng place in the |
) -_'GSM network this connection is a V.110 rate-aclapted UDl-coded digital full-
- duplex connectron that adapts to V24 interfaces. The V11O connectlon' i
o -descnbed herein is a digital transm:ss:on channel originally developed for ISDN
30 (lntegrated Services Dlgttal Network) technology It adapts to a V.24 |nterface -
~ and also allows transmission of V.24 statuses (control’ srgnals) The CClTT :
_recommendatlon foraV.110 rate-adapted connection is presented in the CCITT _
. Blue Book V.110. The CCITT recommendatron fora V.24 lnterface is presented '
- +in the ‘CCITT Blue Book: V.24, In non-transparent data services, a GSM
. 35 connection also. employs a radio link protocol RLP. The TAF adapts a data
- terr_nmal TE connected to the MS to the above-mentroned GSM V. 110 data ll_n_k_ |




" nobi e n'ef-\AD'r-k.("usuaI ly in ‘the MBC) . I n _data transni ssi-on t aki ng pI ace in
the " GeMgREmerk, this connection is a V.110 rate- adapt pgpmilgogsaded

digital f 'U‘I |-~ dupl'ex connection that adapts to V.24 i.nt.erfaces. The V. 130~

connection descrl bed herein is a digital t ransmi ssi on channel :
originall y. devel oped for 1SDN 30 (Int egrat ed -Services. Di.gital Network)

technol ogy. It adapts to a V.24 interf@ce, ‘and ‘al so- al I'ows 't ransni SS|on_ S

of. V. 24 statuses (control signals). The COTT recommendation for - a
V. 110 rat whichajis estatlishedtover a physicattondettior lmahﬁﬁgg Tohe or rROHEE iR

Vet O TreafTAdE (FRCSBTAAL IRR: Eonofath 3l SiAdSE ), BB hans "
-connect i oN.HG datafinlotesad/.2adnterfacekanst atdataimddem ofteanctiér mtepdapterdat a

term nal EEo8ARG T WidtnéitheBortriectiBh 18RIERIEt MEPST o thiOistiea 11 k.

y

- pcT/ FI $7/ dbe38DN protocols can be, for example, V. 110 or V.120. In the ISDN or thehi ch is

est abl i shPSTwemead@tbymw@ e§t@Bl’§Pfer 96r Wkhmbld, 8 émﬁh&rd ﬁfT%SM -

channel s rate ad er that a
V. 110 dat iﬁs‘ﬁ,% @faﬁec%ztbl?ctwgg tjﬂ@e'\f%rﬁ!’da 'a%f'ﬁé B daRFEo Pt e ST ERE |
adapt er mterfactapfemdnregpondmetehﬁinal Inteitade RC hiseNfouRd q?ittﬁédWF L&nd fer PSTN

1128 B ipePoda AR e R SR, 1 Bttt 20, "

“.anot hél0 dthedterminal ;mlu:pr&ents TE can ey faexamplef adeDb@tmetm:oi Hesdribeaiicd t he TE '

is here c 7
interf aceﬂtgngegghﬁgg?r’%@or? ?[(hzes ?G\Fkﬁ fé&'gﬁ' Ie'%l‘a%%ﬁil,ﬁﬁ {‘%g‘? &(?E?rg‘)fer m ﬁal TE
“in‘the I'SNT&Tth80pSTN.  The pr ot ocol used between 10 the ternminal
~equi lorns*néI stTE C?(nlrthefGGM;(aaﬁ % t§p Ww&%&@d 1F|e$RA!lPQﬂalta“frames 'TUT
. reconmen i on i n.facsi e transm ssi 0CO i ng-

to ITUT Se% the Fase stayjqn tﬁlg G At gpegpq yB?B% c{ert P&Hsﬁﬁ%égd i n
TRAU dé&t a(“ITralasnmer/Ratemtam@'rUmt)en Ittees netwark | Aprégentatice TRME A feame
L oo % S Yk Aol iReihl B SndHABlRe W' o Bulet B tﬁé
"I nt er nedi Riegeptuger siai@O'GtﬁSblTl’les TRAUY Hfeame anditesiese ane elefinedain &SM. The
TRAU fran@caﬁgné,t,@atmgsg defined in.GSM. = recomendation 08. 60, -

A GSMtraffic chgg &élﬁu&gﬁrts data transm ssion at user. rates 20 2400
4800, ' 7200 .and 9600 Ienchamhel (juppertshigla dpasmiskion alcksercsates

 (HSCSRO - 24aff) 48e@d7200CHhd S500 cﬁm Iha tige fafméow@'rgspééu Watgosarvicesf fic
channels @scab e bR LA Sl LA larRlo koS Sholbvig b e mrEcRate 1)
~term nal Gharmelﬁate a radio interface’ (multl-slot access) will also ‘support. hlgher user.
~ rates (14400 bit/s, 19600 bit/s, . ) In addltlon to user data, termlnal interface -
- status mformatlon .24 lnterface control slgnals) such as’€T105 (RTS-request _'
25 . to send), CT108 (DTR—data termlnal ready), CT106 (CTS=clear to send), o o
- CT107 (DSR‘data set ready) and CT109 (CD=data carrier detect) is also. ) ’ |
_transmrtted in- V.110 frames in. both transm:ss;on dlrectlons Further in
multichannel transparent HSCSD data service it is also necessary to transmlt
| inter-subchannel synchromzatlon mformatlon by Wthh the order of data bits
30 . received from different subchannels can be restored. The above-mentloned ;
' additional information increases the blt rate at the radio interface to be hxgher o
- than the actual user rate. The radio mterface rates correspondlng to user rates _
2400, 4800 and 9600 bit/s are 3600, 6000 and 12000 bit/s. o |
"The frame structure used for data. transmxssnon over a V. 110
.35 connection is described in greater detall e.g. in the GSM recommendatlons and
- in mesh Patent Apphcatxons No. 955 496 and 955 497 '



stat.us information (V.24 interface- control -Si gnal s) s'uch' as CT 105 = - -
(RTS=r edn§s §8/?8%11§° send), CT108 (DTR=data term nal :ready); MWQ(B?S—CI ear
1

"to send),. 07 (DSR=data set ready) and CT109 (Ch=data carrier:

detect), is also - transmitted in V.110 franes in both transm ssr_on -

di reCtrons Further, in ~~ multichannel transparent HSCSD data service-it = -
is al'so necessary to transmt. - i.nteg subchannel synchr oni zation . o

i nf ormation by which the order. of databits 30 received fromdifferent

subchannel s can bﬂ slﬁﬁll@béd1oté'dil@ha€tttﬁe%tatﬁ§lblt§rtﬂ‘dhe V.1 40 ¢iameoned onlyfam mat,_r 'on o

i ncr eases. the rate terf.ace e her
“actual us®Xampi& °f tﬁl@"lagdltﬁlt}??ﬁ gfal rﬁﬂdr) 8@‘85 ’qo(n E‘E&p‘%l’ﬁ |
2400, 480ﬁom‘lﬁllﬁﬁélﬁe to bé transmitisDin, VGGOGramels beoﬂ@rlﬁnarrles through a traffic The__-

(2T, oL SEANES. N3 ol ladffefid R AR CRoRAGE: D TS BRRRAOH, |

Finni sip Pat any oﬁtpﬂm ¢ardtdl msyn@arogkatlmmfamathIs transm:tted rm@dmt,rqrgz a4 .

PCT/ FI 97/ ble tc

It should e nolfsed Pﬂtat act]uallgt%ﬁnl}gm tT g eO]lnventron/ s 8e?eralT\é aapr%emgh;{ %
exanpl e otransmigsien of ﬁilétpéc@%'h%@s“ prmafiefatViere Qﬁﬂe@"lﬁeﬂ“q lvep '%n that
would Brtc%lré Yo %Yﬁn‘llsblm of et WhgicbdritaiMs ItRef Inforetation a4 el 4¢ ares:
througha raflc channel . It is not essential to the |nvent|on '

however , . Wh@ftdatAe status information 5 or ‘any other control

synchrmn zation i mt oonwdritional ESM iteaffic shannelt thdsihasaddditional capaclty) fohe user. .- -'

o oy hYpES P Rend ke MARH hAD sYiciBRRAthh Bk HeSvéias the
i nvent i onuser data. Apjihirefasence ¢o tar 44406 ditisotrafiic channght wetshall m)MtSéwlls ot her'
‘I'nf or mat ' ﬁnvlﬁhilchatﬁere is Jgﬁgddlfjgfaﬂca Bcity (yra?llo mterfacé rsewmo Bitra} oﬁSM

traffic c anne capacit nsmt |n9 g&e
- necessar yinswhiglhs the¢apaabhisote Pt maintrined rsraek 6F?d'%§‘tﬁ§??e 8tq Ret4400 yser
dat a. 14 t pipsspf erence to a 14400 bi t/s traffic channel, we shall now study

cases i n whi ch th e I addi,t i onal. ‘capaci f te 14400
bit/s) or. Pet‘ﬂ%’% g?:? Werf%cet%%%gtfﬁgaﬁﬁi)tﬁse ﬁéfW ﬁbﬁﬁ
i nterfacetlreahreteﬁaﬂ:é4tﬂe15f UQDDQ) bit/s by increasing pusstying: ethapnstuting: .

'. I erfacedé@%& 8$@£4Aﬁ?1ebclt4n§t fggd&fbftﬁkgﬁg ftl:%?'{us‘rmlssnoh h& d f)ﬁfaheéﬁ'm{l?t e Of. o

12000 bi t reast ng puncturin unc etes sone of -
t he: channalpl’e@d@d’nmacbnﬁ%f ore transni:ssion - in accordance vv th . -a '

pr edetgy mi ned rul g c%%nnel coding,” Ifd?r léhﬁﬁlblé aC?QlHlﬁmt’bﬁﬁat@fﬁlﬂocﬁ Salbdi t
i nformati on: b] ock can a chann oder. .ever Four
such bl ocﬁ%Pl%lleéi tooﬁ&gp@ﬁg goperr&oery% ms. Four suc %loc s are concaYenatgd; in"
' ~ the codlng process, “and four tail bits are added “The result isa 292-b|t block o
| coded W|th a Ys-rate convolution code “The ccoding yrelds 584 coded bits. The o
o coding is punctured SO that 128 blts (every 5 blt) are not transmltted The result-
25 isa block of 456 coded blts . L o o
~ The capac1ty obtarned from the channel codlng can be used to raise _
- the radio mterface rate (data rate before and after channel codmg) to 14400 bit/s _' |
| or even above that. A drawback is that the eff crency of the channel codmg is -
-lmparred re the bit error ratlo lncreases and the coverage area of the cellular -

30 network is thereby decreased

- Radio mterface rate above 14400 brtfs :
~ When the radio- interface rate is above 14400 blUS the status and o
- control ‘information of the terminal interface, the NIC. codes and the
. subchannellframe numbering of the HSDSD can be transmltted in radio. bursts
35 and TRAU frames outside the user -data stream. Fig. 2- |llustrates the '_
o tra_nsmlssmn of 28800 bit/s user dé?a,_.the termlnal mterface status and control



X the COdI ng process ahd four tail- blts ‘are added The result |s a 292 b|t
bl ock;: Wi th a [err]-rate convol uti on code. The. C Gt fls 584 -
- coded b| t‘gog&ﬂgh coding is punctured so that 128 bits (every g?err] b|t)
are not transnitted. The result 25 .is a block of 456 coded bits, . .

The capacity .obtai ned fromt he channel -coding can be used to raise : the -

radio interface.rate (data rate befor ind after channel coding) to 14400
bit/s = or even above that. A drawback is that the efficiency of the -

| channel . Cﬂfdrwatrfo%f-me Nrpp@qdaegd%d tnh(;"esﬁbtgna*?rhbl/ﬁéfr@nurﬁbeﬁn wa@aesmnd the

."COVE,‘I’ age area -o t-wor ereb ecre

Radi 0 i ntteaffigcehannels,agrsh of yieh has/a radio interface rate Wér’ﬁ PPQf‘qram?B

i nt er f aceq440@®pits. above 14400 b| t/s ‘the status and control i nforrrat_i-o_n L

of the termnal interf e nd 't he - subchannel / fr:
" nunbering of  the ABDSH Egna&i’é’ ?ra sfﬂ‘t‘f‘idﬁ?'ﬁa BRI gdvaniageoys hat -
franes 50uhtﬁrﬁ%d|@t@ 1€ 1. glahe TRAG dramEitansisdibn sateawenild het exceed 16

S transm ssiy bet%%%oo@b' BSS A P he FASTAWRS, 18 PhdiRted 4HBW ARG cYRAS and

control
- PCT/ FI 97/1@@&&3 Fig. 3 shows an optimized TRAU frame which has. been)formed by

7T oS O i N U  u  thcug

“than andhby reducieg the frame to 640 bltsaﬁeegfat%nwowtead of aettlleazﬁétﬂé be
advanyagepys ukBaliatd Bits Srd plaeeass b&tpésitﬁfn@ D1 t&D578e ThRAlde idak rate of

eS| O B o Y S e Pt DRSS i A

_opti m zedhERfdw I TRAY, daﬂalfcameawhbmers tfansmittet\all the wlay betwegenlthe ttmasecessar y

el SRR RIS 0 Ve o8 HETNCD B A0

bits are (whickdn iFig. b‘Btar@(ﬂsd!lca@rdsb)DSFt SRE3B. amh®A) are npttneqdadefasithe
: 14400 18] #Lﬁﬁé%@%ﬁgyaﬁdﬁtéd”féf fitb tsé‘r'?le' Ot BB PSIEDitR bfe @hatdBRE it/ s.

'?t he base even in the; FB'ESB’F*S:&%@W% é’l ha%'épe?' '§g§ta°|alf‘tf@ ‘I‘?&}[mqstﬁ\rlt\??gl =

-biits C6 t@né‘ﬁm (which in Fig. 3 are |nd| cated by SP, SP, SP and DO) are:

controt bit L";rtehirrér?@% S Gl ik SRS O, (o ?ﬁ aLQ)e
The bi.t ‘positions- transmissiceof ¢hannehframe nﬂmbbmﬁg:bchannels o
ot rans%ssr on of te{rﬁhﬁﬂtssicm &f N@%oaéétﬁ’agﬁs“‘parent synchronous call)..
L " - control of dlscontrnuous trarismission DTX from an MSC to a BTS _
'--separatron of idle frames transmrtted by the base statron BTS from )
~ the frames of the synchronrzatron step . : IR
~ Since one bit'is needed for the DTX control (brt posrtlon DO) the o
25 maxrmum of three bits CB to cs (SP) are’ avallable for the transmrssron of
~ other control rnformatron Thrs however is not sufficient, since for example the. |
_ NIC codes typically require 5 blts the termmal rnterface status and control brts_ RSl
' require. 3 brts and the HSCSD subchannet andlor frame numberrng requrres 2 .
- or 3 bits. ' L . : c '
30 . Inthe mventlon the problem is solved by multrplexmg the drfferent_ .
kinds of control information inside the avarlable bits in several successive -
'TRAU frames. For this, the bits that are available for the transmission of
- control information in a TRAU frame are used as a subframe, the subframes of
. “two or more ‘successive TRAU frames formrng a superframe inside whrch sard
35 drfferent klnds of control rnformatlon are multrplexed R



- transm ssron of channel/frarre nunbers of subchannels 20 R .
~transm SSWB(?sRﬁz:tN' C codes (transparent synchronous call) PCTIFI97/00633 S "
cont r.ol I sconti nuous- transnission DTX froman MsC.to a BTS . .

- separation of idle frames transmtted- by the base statron BTS from
the frames of the synchronr zation step.. .Since one bit "
‘needed for t he DTX control (bit posrtrqn DO) ‘the 25 na_xr mum of three b|ts o
. C6 to C8 (SP) are available for the transmission of - - other control )
~information. This, rnh@\mufe"rred emboidiraehf of ten invesitiopethieofour X sparet bitsen

. NI C codes I he term nal interface status and-
control" tﬁ'éph:?‘&b féﬂﬂ?%ﬁ[ tags ftoﬁﬂ\ggt he HSCSD subchannel and/ or -frane -
nunber i ng requires P bit: supnrfrﬁn‘nngs 30 . In the invention t he.

. problemis sol ved by Bﬂ‘gé\;cgq a%{td‘q%otn't’r%l HhibhRLESh (termr#él”ﬂfer@écecgfé[}%

- i.nformation i nsi de. t he several successl ve

franmes.5For this, NK& ssbchanneltframe favabq?'éﬂﬂ)e for the transmission of -
."control |nfornat|on bit: gT}'(RAU frane are used as a subfrane, the subfranes
~of. . two or nore successrve TRAU franes. formi ng ‘a superframe, inside-

whi ch said 35 dif fet Bt SR#T8ds of control information are miltiplexed:

W0 98/18244 - . _ the IWF can separate the idle frames of the 'BTS from the
PCT/ FI 97/ 00633 nment. _of, the:

ref err e
“invention the foursyr‘scb‘aﬁ"elzatb?'t é’ﬁ"ﬁes O?tB qﬁﬁlﬁ%?’éﬂécygree@%ea%n ftg?l ows: |
- 1 bi t 10superfranibagis of ‘the superframel ﬂutt(ansttﬁ&uﬁram&j dogst meit haveraation”

. (terninal int erfaC&pﬁrﬂaHﬁeﬁtr%c@re EH“? bit is a!\»gﬁ ‘P)Ub&hqt Eﬂt)arfer Br'fmof the .

‘nunberi ng)
‘the | W can separ aTRALHsamel eary be psed dor thisePWPOser om t he

- synchroni zati on frlfﬁp‘;% Qfluétl‘ﬁesrr%mﬂdfeﬁﬁé”é'&toraﬂ %atﬁ@ %\feht'bhe!rﬂQhe “

et Ao sbion Yabh r%syé%?&tﬁg‘”tﬁrs”‘“ sBiee JRAYframe.
- TRAU f n8ndgof ahe biganisraidsion of hstatusuandseontrol information; i.e. Aihe. lehgth lafsar at es.
P SRRSO . i B LG S RGNS AR o,
. transm ssizsupérfeameuandohec tort thel transmrsrsmn of contrel infagmationt 'Iﬁhéftotw o
~subframe ig, L¥0. 8t bits irf- {m&ﬁ& if ﬁaﬁ’to(yéetr@ném*tféd‘i%eﬂl FF?:E rté‘ettfréé”at I on
of a superfrane and. on transm. ssi on _of contro formation.
_ The t ot al - subchannel/frame numbering blts #, three terminal interface status brts S, and.
20 five NIC code bits N. The superframe inside which ' the whole control
information can be multlplexed comprrses 11 subframes. In the example of
' Fig. 4 the subchannel/frame numbenng bits # are transmrtted in the first three
r-subframes (n.. n+2) the status bits S of the terminal interface in the next three. -
_ subframes (n+3...n+5), .and the NIC codes N in the last fi ve subframes ) |
' 25_ '(n+6 .n+1 0) The start of the superframe is indicated by settrng ‘0’ as the start-
. bitin the first five subframes and the end is lndrcated by settmg ‘1 in the Iast .
six subframes C o : o
- "Fig. & ||lustrates a second example in. whrch all four brts are '_
- assumed to be available in: a TRAU frame i.e. the tength of a subframe is four
.30 bits. From each subframe is used one bit to form a superframe and three bits
o transmit control mformatlon The control information transmrtted is the same
- asin Frg 4, i.e. the total number of blts is 11 bits. The superframe inside which |
 the desired control mformat:on canbe multlplexed comprises 4 subframes ie..
.12 bits. In the example of Fig. 5 the subchannel/frame numb_erlng_ bits # are
35 transmitted in the first subframe (), the status bits S of the terminal interface
~_in the second subframe (n_-l—'l'_),_and the NIC code bits N in the third and fourth -



| nUnber of bits in the control information to be transnitted is 11 bi ts.", |
thrv§§ ubchannel /frame nunbering bits #, three t Y tfghodsty er face .
124 -

status bi d 20 five NIC code bits N The superfrarre |n5|de I ch the
whol e control . information can be nultiplexed conprises 11 subframes. ‘| n
.. the exanpl e of Fig. 4 the subchannel/frame nunbertng bits # are -
transmitted in the first .three = subbrames (n.. .'n+2), the status bits S
of the termnal interface in the next three. subfrarres (n+3.:. n+5), and

the NtC farhbd ntgeartcﬁ%hszl Meth'éuéfctt@'ﬁ?cs 8§morﬁ AotGhe folth S)bfrahe istart of
t he super rane 1S I ndicated sett "0',  as tar n the

first fivdasedha Whbl F.aee Pﬁa nBIY ¢ a BEEATES i%&“i‘@?"ﬁdn@’ e?R""ign O B8 | ast
si x Subf ripng8start bit in the first two sUbifeamés, ldridlﬁtteréﬁdats indRetan by setting @ agn whi ch

oo o e S Einane ST St ol e R e e ans i 1
to for® a superfrine sametprireipléidan be appliedr tnamyt nomber aif stafusrandi on.
| ;I'(t;te alcont :T%d&ttogfu?{?%tsatﬁ@ lﬁ&sagﬁ&dtaﬁ% nq;tnf)%f fgﬁé avarla%ﬁ ihMa 'f%a%sm‘tssrhn the ..
desired cfmmeolnstaadmfdhembayarﬂeﬁ@ﬂhadthltppétk%'ascéﬂri)’i1%@09 aner 14R8s, i.e.
35 "t andhB FafersRLR; Chnflsh oy b p?*‘l;qwﬂﬁ‘%&egtémﬁﬁ*?@é%tﬁﬁs Fare

‘terninal theteffecheébit errqrg in ﬁ@P@@@HFﬂSEVMTPﬁ%t'?HPEP efkm | C code bits

Nin yhe third a“ﬂlsboaﬂtjﬂlonal puncturif§afd /A& ddBsequent decrease in the size - -
PCT/ Fl 97/ 008 subf r anes ..

(n+2 and 91168 caverage arga of the celldar peyorkqarede tr%mq'ﬂfaytﬁ# A§fmallas
'pl aced a pagsibibi tAd.a Tesuletiermumberf o additéorfal abits ireddedi ahttbe t}gdxeet ti ng

0" as .dnt)e;r&s %tfcmldlﬁf mirﬁmﬁfé‘ﬁ first two subfranes, ‘and the end is

i ndi cat e the start bit .in: the | ast two. subframes. &
The -same .pri.nci pl @nc%ﬂc%@t@tﬁrthllsetl\ a prafejresuameodinest at the ivention thent rol

i nf orggt- 'ét{art?igt %?ang; FsOBQH&tuFBHTﬁﬁﬂwé? é:rpaaértraﬁ%ltaél;ﬂmdmmg e radssyon
f rame. I nstea

etire bt A £,

‘1100, the ipirrfaceafatefr 14400 BiUsARN
exanpl e Srﬁs) hghich melane eightebdefbitei40 ens. QM\ennthsuc@dlhgmaaosryn)éNﬂﬂzat i on

| gﬁgsggugl Uit egsé’%qlﬂtst Il?r?f% A"'g'?ne' fd’gq h%ﬁ‘é‘gt}%%ugp 02 %@g #mz?he 09 uI ar
net wor k' aradrmg)) feumisitshpei "rﬁBALhﬁ'amee(HD ras) are ayaieblehfas thedransmissipe oft he
'_n””beﬁoo‘;}eﬁﬂﬁtatl iRtétac E&&I}@é‘éj%ﬂdaétherecornﬁ%t ‘?nformahaﬁ e 358sé Mgl 19

b i e s inet gL e b, e (5
ot he punCtB'TSnMdrS%#rt’ &slafly, the bits can be used, for example, as follows:- |
R - 2 bits: detectlon of the halves of a double-length (40 ms) TRAU . _
. " “frame at the reception (MS and BTS). This is not necessary withthe . = .
. 25 . earlier 20 ms frame, stnce the begmnlng and the end are detected
' by means of radio path synchromzatron it must be possnble to_"
E 3separate the haives from each other, so that in a non-transparent '
_case the beglnnlng of a lengthened RLP frame can be detected
) . and in a transparent case the superframe structure the data bits
30 - - andthe status and control bits can be detected '
' - ~1bit: superframlng (like in Fig. 4) - '
. - 1-bit: status and control bits (like i in Fig. 4).
- Let us now study end-to-end data transm:ssnon in’ the drrectlon
_ MSIT AF-MSC/IWF, with reference to Flg 2. L C
.35 ' The MS receives 28800 brtls user data DATA and termlnal mterface ;
" status and control bits STATUS from the termmal mterface (data terminal -



,'the |nterface rate of 14400 blt/S) onIy by 1 b|t/rad|o burst (duratlon of
burst 5 wo9ghR2a4Whi ch means ei ght code bi'ts/40 ns.. Wen: thpcrm!hmgﬁasatlo
is XY=1/2 - (nunber X of bits before channel codi-ng/ nunber - Y. of bits
‘after- channel - codi.ng), four bits per:TRAU frame (40 ns) are avail abl e
for the transmi ssion of 20 ternminal interface statuses and other -control_
-information. In these bits it is pms5|ble to transmt said two bits: of
the TRAU frame on the connection I\/B- - - BTS. More particularly,. the bits
can be ‘usefli mntéﬁﬁﬁnh%dcaﬂori otHeoMS/TAF forms 5-bit code Avbidssof detwstki on of

recepti ;ﬁﬁe%éeﬁa%“%%gtcﬂw%ﬂ%Cé“%s?ﬁ%d%@‘tgr OSM feppmmlddtich Yasfe
~earlier Funher ramMSIaWchemefetaset@emuho@aanel amdfoe frame puthbesiopdiits of - -
by neans 4 ﬁ% r?’péooaw tﬁé”@}ﬁﬁgit %atrh@ﬂchaﬁnéluﬁtata)etr%ﬁisglo‘h tlfses two -

separate ves Trom eac

case t Re subghannals tor aausendetacint) oR2B8PP ks the radlqmteréaeej rate of the -
and in a 6Ha§‘i?r%1)s3‘bémg ﬁ $8r tt’i’éh wm bwanétﬁ@mtefrﬁedht@rétet@enhg t1sog©

and the st roI | n be dete t: -':
superfr aﬁ? %ul@fﬁﬁer 1 Ee‘l:ff’ljr b% availa Ie onther ag'olp‘"t‘)"htan%tna@‘@s-r%ﬁd’ ﬁﬁ'f'ﬂelsol bi t s
(1'i ke i n f6f ghe Lransmission of other kiedn usenciatal The RMBITAF emdtipiekes the '

5E2"S™ S SbRRinal, G CERLEL angh ST BYEC ¥t IoRelRC i iR el g 2
i nter ﬂace;ubchaanthnanmdumbar bis ingide f@mtrttss as ehoWhen tﬁagmtnand mtndsf ace . -

~(data ter @p{? WD 98/ 18244 - :
PCT/ FI 97/tg% the BSS. ' equl pment

“TE). In addition, Muliplewing Arasesh 08 8- ﬁDtn@oaBMbrfc@n@f SeruaT can b
o ndepend%&%bﬁ@hé%&b 2B u@'@tffé?éﬁt wayS3hd 668¢R dittlitporQitizhg -
Further, .the M5/ >gg éﬁﬁﬁzf he subch hel and/or frame numberi ng: bItS of.
the HscsH® PR 't§ ﬁ’bﬁ’ BMGYART- d%{te&‘am ﬁsm ssion uses two 5 -

" subchaBnel s for al)bles shate 40atns sbquEaing bis tused. tOwe thadcanriettionf BS: rat e

o he. o rchanel et NNt (Han 1400 B s 200 S b D gt e Tace

being 16 ere be S avai e on 0. path .
and in t Heormreach oihes Two bitsr remaint feinthel superirasningt Aad muﬁml%e@ @ata. -

" The Ms/ T%%CBHL 4idd WHRF % termnal -interface stat us and control bits,
the NI C code |ts d the 10 subchannel / nunber - ts | de fbour bItS L
as-'shown in Fig. O seqipncing © 3 Otﬁh Eg;gsed he available 4 bits

Ml tipbe eﬁgldomsedreons@d 46 that tWerbits emseeq@e@mrﬂemub@ and tweefdraheed on-
t he radi ?rao as%ssngnddff stgtu%nand\@XEﬁolqnfiorrsn%tlio eTRt)ssganb ble'ds\éao ffor”éxarnﬂeng o
* as a safeguard against bit errors for example so that ‘each status bit is
repeated or that both bits are used to transmit status and contro{ mformatlon
~ without that bits are repeated whereby even the spare bit of the TRAU frame'
25 can be used to transmlt status and control data. - g " .
' 3)40 ms sequencing ‘is used over the radio path Only fwo bits
.._instead of four are introduced mto use by addxtlonal punctunng The tlmmg of
- the =40 ms is conducted in the BTS and the MS on the basrs of the frame
‘numbering of the radio path Said two bits conduct the superframlng and the -
30 -'multlplexmg in accordance with. the pnncrple illustrated in Frg 4. o
If there are a sufficient number of bits avallable at. the ratlo' i
'- ..i'n_terfalce,_.for example 11, multlplexrng.ls not needed. The BSS generates_
TRAU frames, places user data bits in the frames and multiplexes the received
~ control bits inside a superframe, as shown in Fig. 4. The MSC/IWF receives
35_' “the TRAU frames separates user data from the frames and demulhplexes the. o
~ NIC code bits, the subchannel numbenng bl'l'S and the terminal mterface status' -



 the spare brts of the TRAU frarre vari es For exarrpl e S 1) The

. sane 40 cing is.used. On the connectron M- 19167 er 20
e i's usgoﬁsgﬂ%ﬂ]parate the hal ves of a 40 ns sequence. }%om ealt%ﬁo!toher

- Two bits remain for the superfraning and nultiplexing in - accordance .
with Fig. 4. - .- : 2) 20 ns sequencing of the.radio pathis used.
The-avail abl e 4 brts 20 per 40 ns areqysed so that two bits are. used- for
.su]perfram ng and two for the transm-ssion of status and control"
‘informati a st bit
errors, 8’:& gggt{%l %ﬁgoﬁﬁws?ﬁéeiac"{?%ﬁ{%@m%& 28800 S't/g ﬁ@é?@é&?%%rfl'ﬂgl{té‘b th -

bits aretersmraat interfaee status end.gontiabbiés ate empp!mdotprtﬁerdﬁta modeniidie t hat
bits are enléeatavmo%hrgsmemﬁreaegnﬁtﬁeebhn%n tﬁamte%rl ArmEeodivsan be

used to- transmt status and contral sequencr ng

i s used Nedemronnestionytthanethe] datamades via thPr@t@&é"‘ﬁ‘F PQS?'EBP

1 ntrodgcebtvHiHO P&‘mbtheddttéﬁ onedernubeihyr bomnecise tol & Recedfing terniial [ er r] 40
N is. conducted e BTS and the M5 on the basis of the frane

nunber i n§FHPPHER fgdr o path. Said two bits conduct the superfram ng and t he
- 30 nul tipl exing iln theczmpdmﬂeeilmdhbntdfetrmsmrssplnetlne MSECAWrednultiplekegs 4.

i ntert acdERUE & b HSCY MEbcRanRbifarié Hurngplyed 30/ B Brminal | oo
TRAU f r aimterfapeddata mesem)estatusi ar@ ccantrwl@ltsrlasﬁde ahRAM frams, W -
recei ’\l’/@d in Fi C@”?g§|8§ﬁts%1da?§te9Qhé LR Yt AR sAE WD ulanﬁaﬂon 4ronf he

Ve | recer ves separ at es user data f P fﬂﬁ franmes
[

“and denulthe pTRALL frafees and\rrsen%dggm further, ove( sog Jadie in Bts and

- the. t ermg/TAR!IGké ¢ the biHerdirection of tralﬁérr@éh* di8 24é control information can
- PCT/ FI 97/ 00633 -

_control - Be muliiniexed g, BQIF Fl%mex%‘l@%%l‘?"b“ #5 rapsyy ttedjaP ie W(? t%aqu
t er mi nal rmterfacéaAlsosmethmsdmeutlroumfttrartsntlssronalrre rossible tnluse euther aatras m)dem

“of 'th 28800
. bit/s fs orréod%s nec{”ﬂg ﬁé%ﬁgﬁfﬁ =, d&s@fbr%ﬁo\c“ﬁgHPﬁ bI | c S A tched.
tel ephon@eperates\tbewsresmtatand ﬂlﬁtt?é'ﬂlﬂ%bdﬁiﬁffﬁéﬁ ﬁéatéérﬁf@c?%r @ d"?? fR%ei vi ng

term nal gyp Iléﬁthélﬂﬁatthé_lfermmale urpmentTE In the opposite direction of
t ransmi ssroﬁ t he MBC/ | WF rru ti L?exes the NI C code. bits, HSCSD

Subehanel o e P ST B ™ 12 1 o] (200, (U202,
separat es -the usdf trendatearate swidiradin intetfacafratenaf thentraffienshann 18é thRau -
R rarre§0 a?&d.%‘tﬂf’esrréééeérlé erts‘a?he%‘éethetds%rro%‘fa PatedtGhbaehninal iftérface, for -
' example 14400 or 4800 brtls there is'ho extra capacrty on the traff‘ ic channel, -
- that could be used for transmitting other mformatlon in addition to the 14400 or
_ ) 4800 bit/s data The terminal interface status tnformatlon and other. control '
_ o _' mformatlon are then transmitted through a traffic channel in the redundant_
. 25 data elements of end—to-end protocols for example the redundant parts of the o
o protocol data units of user. data or in the start and stop bit posmons of - _' |
asynchronous data characters. For example in the TRAU frame of Fig. 3 the' '
- terminal interface statuses and other control information " are transmltted
o transparently wrthrn the data stream in data fi elds D1 to D576 and the control__
30 bit positions of the TRAU frame are not used for this purpose. R S
| _ Finnish . Patent. Applrcatrons 955 496 and 955,497 by the same
A'pplit:ant incorporated herein by reference teach a . synchronous and,
respectively, an asynchronous data. transmrssron method in whlch the above— |
| described principle can be utilized and the present rnventlon applred o
3B . In Flnnrsh Patent Applrcatron 955 496 termlnal mterface status'
mformatron and any other control or synchronlzatron mformatron are transmrtted _



'-'-IVB/TAF Li. ke in the. ot her dr rectron of transm:ssi on the control
i 'nf or mat R,g(gggg%?zt hebe I n rruI tipl exed or-not nultiplexed: fop@mabemoﬂg,g is.

transm tt radio. . interface. Also in this drrectron of
transmission it is possible to use either 20 nms 15 or 40 ns seguenci ng over
the radio path, ‘as described above. The  Ms/ TAF separat es the user data . -
and the ternminal interface stat us. and150ntrol bits and supplies themto n
“the termnal equipnment TE. . -Radi-o interface rate 14400 bit/s

1f the dﬂtraugﬁtaﬁramé él’?é?ﬂrfél rmtrerrfea@adaﬁtpa.@é ofﬂ%pfcﬂééoltdatélmrtslofahethe 20
radio interface are_.the. saqe%ﬁ%étgethuser dat a r & a{?t %ﬁagq 5 :
i nter f acEurreg} transmissipR,petg t thedgselying end thi,5 H’%'rﬁ 'a%pacr ty
onfthe Eaa fdtl@ercrgﬁjd rﬁtat tion arefsbparaiedllfrdn’omamtb4 dod)datalalmmandrthg avigirel N :
“informatio addi ti m nal .
it o T ey rRed 1l 18, SR Bhta i T BAgH B AL ByndfiBnbeis 1 1!
~ transrg t tradstrission hisa thatathie dfrathenstructures rm‘ nzartyndlmtsrrns'SIGm prafpegient s - of
- end- to- end rabaealfuahPhie WHER] ey e REHNAAL b Maseirdifont, e PRt 0co!
e of°

~data uni user a ositi1on o
asynchr ot SS9t aeyerkaer @ssa l’ﬁ@'ﬂ“@fdﬁﬁﬁ@oﬂ ﬁc@lﬁéng Rﬁljhﬁf"hr@' $a9rge 3 the
term nal GifdrenfcRGRasbat uses and ot her control information are transmitted

t th the d t dat D576. dth
e repanpla: bassar e e 5 ine R By bR se R S0 e,

Fi nni Pc?-b@lﬁt e%l'mecg%hl qf@ é’%rcﬂr&%vﬂmﬂea%orﬁ%ﬂbm IshesednbetweenAppbi cant ,
i ncor porat e ein ref erence 0

' respegt i OIS iﬂ ;‘ﬁ%‘ﬁ%ﬁ% Brzﬂt%c % maisgo gﬂé%@tﬁ adbqntv&? mHIt'PHg] tabove-
descri bedopnectcomi in whichbeaset their feunastiuctbiee pompdses an\ﬁeiﬁtresmf%lép'rh@d 35
~n Fant iggPeastﬁgr“érdAQt’%ég]&?&dn%n ?o‘h%o-pb t BoRALclidH. SfHePetmbal isterface

Si'nf or mat i er contro, ronrzatron I'nformtion are
t ransmi t status rnfom'ratrovrmgg/ amyp mther confrol or synchronization information are

PCT/ J(E?“r%ﬂ@ﬁ‘f?ﬁted in such an address field. The protocols include, for exairiple, HDLChr ough a
~traffic chann -

rts of the protocol data units of the
_current’ tbﬁﬁﬁgrﬁ“gﬁ 6\6&&%?36 prg%oc%% t he receiving end the status
i nformation and A sym¢htonblsfadsivhite pritocol acem@w@rsedrecmmamapoot ocol

dat d th P
data uni 0 4%&%? P Hame ASSHRATESVEY 6 SEbnbithboal Readidd oo -
struct uré‘d)DIRE@t)fetd ah snbirsirgieogedtsigraling Sfagﬁ)ﬂﬁﬂl%feaﬂe@ruﬂ'd‘é@ffe%?@s when - -
they . al?s?r‘rjul rdatta'?ra'ﬁsm\ss‘?ow sfélﬁr?mﬁﬂalso %thprisBs otheﬁétﬁgé@tﬁ Rglig@sMor as a

- resul repefition occurrin Tqr. some t% uch reason. -
S specrﬁc frames are sent. These frames contaln redundancy |n e form of

e repetrtlon of the same rnformatlon L
If the facsrmlte service uses a normal facsrmtle data mode NFD o
i accordlng to ITU-T T.30, the data contarns end-of-line chalns (EOL) facsmrle- S
_'-25' ‘coded data, and optlonally stuffi ing data to make up the minimum hne Iength
" The stuffing can be considered redundant i in respect of the transmrsston Other.

- protocols are described in greater detail in Frnnrsh Patent Apphcatron 955,496. . ..

- The number of redundant bits avarlable for the transmrssuon of extra :
S control information may be. insuffi crent in the same way as in the case of 16 _
- 30 kbit/s TRAU frames For example the address of a HDLC frame provides at o

B most 8 blts (in practice 6 bits), whereas the NIC code brts the HSCSD '

- subchannel/frame numbering ‘and the temnnal mterface status bits can require

~ 11 bits. The control mformatlon multrplexrng accordmg to the present invention

can then be applred to the redundant brts of for example two successwe HDLC

- 35 frames - -



For exanpl e, the bearer servr ces. of the PLIVN netvvorks use -a por nt - e
- to-poi nt M%@{BE?&% Ji.e. ‘acircuit-swi.tched connection. 1S P9t Wen two

"~ poi nt s. sm- ssr on protocol s are al so meant for poi nt to- I poi nt.+
.connections, in which case their frame structure conpri ses an addr ess
field. The ‘address field i's redundant on a point-to-point connection.

The termnal interface. ~ stat us inf q)gmatron and ahy ot her control or
'synchroni zat i on i nformation are 15 transmitted in such an address field.-

The protocol's ingf “F}ﬁtnrstPrPétéﬁ rPj)hc'a‘ﬁl‘}f? 955,49P23Rthshiis@Bn| 6F qbrraiwaR | i nk)

'protocols :
r ecommendrierfage  statys. 4@%@@303 apdc arrryanet &F c 5Pt

rere?gpdggtrinfggpamd A S$Hdsed! l@nagy?cth::ﬁ@uwasyﬁlﬁd'oﬁblﬁabomerohagﬁh@hd i@t an

: acsimle. data trans sSSslon_ s

‘ot her sté‘&@geg %tfn g dgpsmiting, .end; W 'an&?yﬁP%mg‘é’HF chakg@e nﬁﬁses

' f]?n: ﬁl 5lf Itrfa(tlrlsnﬂtltédymdmghl’@ s{ochronbus trafﬁoeclmnnel,oaspfchrdrrmmchnémwmt i on.:
e acsim.ile erv

nccor di ngonySisid JE Ao BE W DRI AU rE: EphFerSRi abhi ase;

facsi il adapfatmuewrwmateamowsimaraqd sevEmateg mapasslognatdadatra the

- ni.rum g'{aﬁssﬁgtnreans tHae eguf stél9 By FPOPONsreday: dgedr YEARESRT tHe

_-_-respect ansm ssi on. pr of ocols are descriped in greater -
Cdetail i RSFNEMONEUSaERAACISIS| befare otramsw@ Overrate processingrigeafitrer of

redung@gnip by S$mwrtls,aétleerérﬁ6védmow 8RE Thek ifRsm dbetisehathe asyrwmsmus |

ci.nformati ffrcrent hes asrnth 6 30 .
kbi 115 TRRBraGtErsetoRs rapsiien. tis KiBA SRS i el I i des o0
‘nost” 8 blrééorhtﬂblﬁaﬂr@hl cxeus lwhrsl) alpbesetss thadinmit< moctbebunderratae aelCSD
-r-subchannel\/fr?ge nunbering. and the termnal -interface status bits can . |
‘require ‘bits. The control- infarmation -multiplexing according to- ‘the”
‘present” i nventi-offhe cenversioan aaa dyel used t fort rt@nsauttmaahebmeﬂtﬁa 4 or

:i_ggﬂ;?g?}%@gggﬁﬁﬁs%fVEthE'DLtgnﬁﬁtai r #ftBface by conca‘{@ta‘iﬁ'{gmg chronous

1 nFi nni sharagters toAgsm loREEE Protosolnits’ ang ukTarepyng dhe START, fits and
JinterfacsTOpLIS tr@ﬁpbememr@cbmmembercmtem 2 stsoune i GFigsz a1, i®n

LoLoLTe! SR SRRt PR PO OB RO R b
t ransmi t tusedt forothgn taamsmisisioon edsstatust imforroatiome IStandandc indeaty: si}ﬂﬂ:hr onous- o
__conveéﬁr %Qerrﬁté'ﬁ?cgféjss?dg bhE raté"ﬁagbtratrbﬂ%ré%plr@ﬁ%%&vﬁéﬁ'&Btdc%f HQ@ rate =
R © - unit PDU The protocol data units are transmitted over a synchronous traffic - - o

channel to- a receiver. The recerver synchronrzes with the START blts and
'performs operatrons that'are reverse to those performed by the transmitter. In
. “other words, the receiver separates from the protocol data unit asynchronous

25 data characters, terminal mterface status mformatton and any other control or_

- .synchronrzatlon mformatron _ : ) o o _
~ Evenin this case the number of avarlable bits may be rnsuﬁ' crent
‘whereby the control information can be multrplexed inside the avallable blts of =

- two or more successrve protocol data units .in accordance wrth the same

.30 principles that were descnbed above in connection with the TRAU frames |

. Both in- synchronous “and in asynchroncus “transmission, the
multrplexrng and demultrplexmg accordrng to-the invention are conducted in

~ the MS/TAF and the MSC/IWF. In the demultrplexmg, the redundancy of the
~user data protocol is restored. The control information passes between the

' 35 MS/TAF and the MSC/IWF rnsrde the user data stream, and it i is not processed

L separately : : |

'f-:f"f?\hgf_‘:&"f::{ L

onous sr m1er&;ot ocol ccarding to GSM

Rl Snghrel ising a



adapt at i on, underr at e processing;'and’OVerrate procéssing. Underrate
. processi.RgoWRAgH4t hat extra stop bits STOP are added betmeeﬁcphgwmmﬁ3-

asynchronous characters before transnission. CNerrate processi-ng neans 10 ¢

.that STOP bits are renopved. now-and-then frontbetmeen the asynchr-onous:
" gharacters before transntssron This kind of ‘conversion is defined e. g. .
I TUT reconnendatlon V 14, whlchaﬂlx)sets the Tinits. on the underrate

“and- ~overrate. The conversi‘'on can be used for transnlttlngﬁ'

t he overhead 15. ’thecﬁgmes and thé achen'tpanmngadesccrtpéloha@re dxyiyanmmedrtat i ng

RS rate e BrR6LE yehioh OTHL \IRlon BUFERPly HEIERISDIINESTEYLO

‘as shown $99PRe gRd spiritof the attache Chﬂﬂ’@scapam ty made available by the -
~renoval - of the start and stop bits is- . used for the transmi ssion of

status i-nf ormation. Standard underrate: and 20 overrate processing and rate’

adapt-ati on are applied to this new protocol data - unit PDU. The protocoli'

.data units are transmnitted over a synchronous traffic .channel to a-

_receiver. The receiver synchronizes with;the START bits-and perforns L

-operations that are reverse to those: perforned by the transnttter In-
other words, the receiver separates fromthe- protocol data unit. -

gasynchronous 25 data. characters terninal lnterface stat'us. |nfornat|on and'

any other control .or synchronlzatlon information. . [ Even in
_this caseé.  the nunber of availabl e bits nay:be |nsuff|C|ent “wher.eby
the control information can be: nultlplexed inside the avallable bits.of "
‘two or noré-successive protocol data‘units in ‘accor.dance with the sane.30
-'prlnC|pIes t hat were described above‘in connection wth the TRAU f rames.

‘Both.in synchronous and i n-asynchronous ‘transni ssion,--the nultlplexrng g'f_

~and denul tipl exing according to the inventi'on are conducted in- the

M/ TAF:and the MBC/IWF. In the denultlpIeX|ng, 't he redundancy of the .
user -data protocol is restored. The control information passes between the:
35 MS/ TAF.and the MBC/ | WF. |n5|de the user. data strean1 and it is not

processed separately WD 98/18244 . _ :
- PCT/ F197/.00633: o o Car L : The
figures and the acconpanylng descrlptlon are’ onIy |ntended to |IIustrate

the present invention. The invention can vary in: |ts detalls w thin the
'scope and splrlt of the: attached clalns : : :

%
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CLAI M5 - L. A rrethod of . transmttlng term naI erface user: - -
data and status- ~ information and any other control or synchronr zation
i nformation.in protocol : data uni'ts through a traffic channel or a
~ group of traffic channels in. a .. 5 telggconmunicati oh system ¢ har act
eri z edby T o aIIocatlngfor said status and-control .
information a number of ‘bits . inside or outside the user data'bit
“stream f rGbAMSt ocol data units, the nunber . . of the allocated bits =
bei ng smal | er tha‘P A ot al nunber of bits in the status’ ~.and cont _roI
i nformation, 1. A.method efsfragsmiting fayminaleintgriang dser datgaand status t o

.:_'f orma supﬁjrrrramma and hany othetrhﬂ)rit@mirhsﬁtch%mlzéﬁéﬁ rﬁfﬁﬁnﬁf@ﬁ 96 Profisiah uni ts_.3

b t'at d.

' I:(r)g'[nr EZ' Eirﬁi% ﬁéﬁ% etﬁr?"lrgt.ﬂ @;Ef‘dh%qrﬁ'fatgda QTOUFE Qf(tr. ii%@:&‘%?% %’Ep%?f rarre.-j'

- 2.~ A.nkt He cammudrcagonsy rcharabterized 1bye rr ze y. '
-1 d f th

Sha’hret 28022' of mt?:at;i%t%ﬁ ﬁggﬁgé i@rréﬂ ;1%%@ g:a?argumh odh t:)&%r

i nf of-mat IMBFIAGQF QUISIASINEIUSET ida: nuiom acdiidata unitathe number i

3. A et Wdhé%%ﬂtétﬂb&@ bgenﬁg Q}ri‘aue tharf th ??t‘él hufnbr rloffifs fh B stafus, ) ¢

-subj ectin e -cO Sl gna t0. addi tronapunet Ut ng so .
_raise th@?tdaféﬁrgrqn@ ofpglanr ate of the traffic channel ‘to be higher than. the

- highe$d user dat aisirgj at ¢éa§thﬁhet bﬁfséidcaltd?;%tetfbatg to form a su?erfrarﬁe] ; a: ' Q?e
o7 ocug ety A of Atl<asl i bRl AR Yo said afbceted b, et noa -

~according to cl almmltlnleamg3sald stbatuolaridecm;tsﬂ énfoRhation Inside saidallocated zed _by

al | ocati Rts SRt ngafoes#é}ﬁ’a%é ransni ssion frane.in which the user data

s transmtted over t ransm ssion links of a nobile network.
' 5. Anet hodaccor di. Rgfomethodiacenyding torclaimed, oharacterized byhe .

~transfg ssion f ra@ﬁoéﬁtﬁwsad%ﬂbﬁq tFBﬁHdQﬁ&éntf &a;taﬁerémgté éfﬁte éﬁ&i‘&ged t° .

: d i nt er medi at.e . r at
P00 b BRd' PiSeal Bf° the ferminal Miprtace |V\4@?fsa$?ddb§'€%tu$réﬁdaﬁ6ﬁ§°t he

sevent h informeaiish Brétranswlttddieside theﬁw@at@bgtztrégﬁw t hfe first and second
R hihbe steotEbRLeaR il bl 1 o nIR B, 5,
o . subjecting the channel-coded srgnal to additional puncturmg so.as
20 . to raise the radio mterface rate of the traﬁ' ic channel to be hlgher than the' 3
- highest user data rate of the trafF ic channel . e ' S
o : allocatrng said bits from a radio burst from among the addrtlonal brts E R
.that are produced by said addrtronal punctunng LT _
_ o : 4. A method according to clalm 1 or 3 in a moblle system '
25 :characterlzed by B . . - |
- - allocating said bits from a transmlssron frame in whrch the user data .
s transmltted over the transm:ssnon links of a mobile network. "
o 5Amethodaccordmgtoc]arm4 characterlzed by
_ -the transmission frame bemg a 640-bit TRAU data frame that is
- 30 arranged to produce an rntermedrate rate of 16000 brt/s at a user data rate of o
14400 brt/s andby . L ' .
' .. allocating said bits from among the seventh and erghth blts of the
' second octet and the first and second blts of the th:rd octet. of sard 640-b|t .'
._TRAU data frame RN : : _ S
3% 6. A method according o clarm 4 ors, ¢ hara cte rize d by

____________'__.___—————
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~mul tiplexi ng t stat us and- cont roI [ nfornat i'on i nsi de a superfrane
~ that.conprises L Mbrt subfrarres where. M N and L are int egers and N>M>2

--and Llerr] 2, ' . transmttrng sai d. superfrarre in"Mallocated brts _'

i'n L successive 5 transm ssion framest®ver -a transni ssion link of the
nobi 1.e network, ‘fransm-tting said superframe in M all o
“bits in L successmmtrplexrngdﬂhbat diatustancboentrolliefaradtion pesitde a superframe .

A met hod d I
Syorem oo oPhifeaat Mk Brdidd WAKRIAN Hnt L6 iridhds apa PR
parall el aBéLﬁ two or nmore traffic channel s ‘as subchannel.s in one and the'

sanedat acal |, char ggpep t[trﬁg éatd superfranwe in MSRldbaiddibis ANe %EIEéésgrvhe

-~ information corrprrsrn status 1 nfornation

-subcharfneiransmission fféﬁieanNﬁj'eﬁ tra@srarssucrrb "'H? ghthesmebile nelyer, t r ansni ssi on o _: B

service, " and the ﬁﬁﬁgrdﬂﬁh Ssaﬁd é’iﬂéhe i anesirated bite! RCki BAcéddsNe :
8. Transni ssi nd re agaiﬂ_tlljlr pment for transmtting the . ‘term naI

i ht er f acerafe “ a?V&ﬁ f or mati on and any ot her. control -
~information in Pro Cmeﬂhodaaa:ordmgt to tamyooge ofathe péceding aciaiets iim -

L ook SR SReri bl delu gt Fhabasen o0
st at uslGanparatiet Lsk mﬁwtwm regit nore itnagh mlehaneelpeas rsalbehanmlswn@mﬁ! s thevi bi t
_subf rarressa%e&aqal\éa"Ncqu rIa %&E rrl?{ﬁee%zl and N>Merr]1l and L[ err] 2 '

the transhission equl p arranged to tr ansni said -
superframe in M begaig état@%aﬁ@j coptyel |'W§Ffdé oR QRIPBF'%!BQti%"’LB%r i t 25

3 gt reégm :O”st?tt@é;grggfrﬁaﬁ@n?tﬁé @QBbhésﬁiei A/ FRINS rmnhusatrfg of ¢thentigh-rate e
0 cl.aim aracterize ul ei
~desi gnedngﬁﬁa arW'FE' Sy SEEHTS: n A EWF @%ﬁtﬁ%r c8§e’dehtworks|r6%§’f3ﬂ§§m ng
- subj ecr]tcsed(rzllbakmg]d]!\tlcenal puncturing so as to raise the radio interface -
. rate of -the tra hi h S ate of
.the 30 traffic ch nﬁ\té%g&ﬁ%s %ﬁ ?ﬁg &%%hs?%&rﬂﬁam gﬁg ﬁaHﬁEnH?V\ﬁﬂé bei ng
‘arranged terminal tn’tarrfathM| dateupoedt status iinfopmation cand @y . t0§h$rn control
successi Vg 6r‘?ﬁjatgfrpu'ir§t?)r tocopvﬁéta h%nl’t@d'tﬁrd?.@;th" a trach channel 1(?n a

;-Equr prent according.to claim : I .z e-d by the
equi prrent_elb%‘-?(ﬁ’g"dw r%hﬁmmacﬁbﬁrrlae‘%?s't'@rﬁang%r ch the user data is -
- 200~ . the transmission equrpment (TAF, IWF) being arranged to multlplex '

B N- bit status and control information inside a superframe. that compnses L M- blt :
. subframes where M, N and L are rntegers and N>M=1 and L<2, o
. _ the transmission equrpment (TAF, IWF) berng arranged to transmlt' '
: sard superframe in M bits allocated from rnsrde or outsrde the user data brt' |
25 ~streaminL successive protocol data unlts overa traff' ic channel B -
R 9. Equipment accordlng to clalm 8, chara cte rized by the.' :
equtpment being desrgned for a. mobrle system ln whrch a channel—coded _
. signal is subjected to additional puncturlng so as to raise the radio rnterface‘_'-- :
. rate of the traffic channel to be hlgher than ‘the hrghest user data rate of the
30 ftraffic channel, and by the transmission equrpment (TAF, IWF) being arranged.:
 to transmit said superframe in M a{located bits in L successrve radio bursts"
over the radio path. - R . L
10. Equrpment accordrng to clalm 8 or 9 ch a ra cte ri zed by_._' .
, -~ the equrpment being desrgned fora mobile system in which the user data is
'35 transmrtted over a transmrssron link of the mobile network in transmrssron .
---'frames and by the transmrssron equrpment (TAF lWF) bemg arranged to

wmn

L



35 transmtted over ‘a transm ssi on’ Ilnk of the mobi | e network in

transmssion  franmes, and:by the _transm ssi an equi pment r(:%wdﬂm bei ng" o

| arranged“tQ)”’lsz‘“ © WD 98/18244° .

PCT/ FI 97/ 00633 “transmit said. superfrarre i'n Mallocated bits.in L .
‘successi ve transni ssion franes over the transm ssion' |ink. .
1. Equi pment according to claim 10, gharacter i z & d. by the

_transni ssion frame being a*840-bit T .data fframe that is arranged to 5

F”Od“ce ﬁgneﬂutteégﬁdh%grﬂ%hé 1 ML GAGE:BI B 3 2 étﬁ.eésgtaéatréﬁérﬁrs@fonmoo

~bit/s pnent according to any one of clains 8 to 11
for a mofiames OVGFSI?@H@ﬁ%ﬁ’é'PMng a high-rate data transmni ssion service:

; Bgtc h;ﬁngﬁge?nogr}g aEnd tﬁbhﬁacé&'@m@ftd&tﬁtrﬁﬁmﬂfﬁa}]ﬂ@i:ftleﬁrPiltéri:hﬁﬂystlﬁs P
. a, ,act er :
sai.d st alfBBSB¥RFIRHAHE Bﬁ'f”@r %é?g&?'ﬁg%té ﬁﬁmleeﬂtﬁtnﬁl ar’HPQFFQ é gt at u}s/_ -
} dQI gr {Brigﬁﬁddude'@n fteAnediatd r&té(b‘fdﬁot)oaﬂﬁs atausen‘data raje of 14400Migh- r at e o :
' oo o5l 0R58 q\ﬂrgr%enpgc Ging’ & & claims 8¢ V\P‘flfora' &ﬁfedent
. clocking (NIC).. % H according a
ctoe rdsystem a¢onyprisieg a hlgtn-aamerrdata Mnsmlme@EAﬁtatllmaw r@ S
arrange t I f h ‘
~end to eRﬁ%&%@%ﬁ@? %h&‘%rél{%é Cﬂ |n er ggggﬁﬁlgﬁﬂsg?é aglta:%ﬂue: gndt ©
~ cont roI sam@r data callach arasterige d by isaid gtatusand eentak fepation eam

"-:eqw prrent fish aferrﬁ'hﬁﬂ ‘hferfdcg' %tgﬁsoi?fcgrlr}%g{olngtﬁe tsuachar?ne'ﬂ ghdlobfrahiee - o
i ntervvorRP mberings Bétgﬁnbf&l‘ﬁi?) 2 Lansoyes enrﬁ%fakagdd%b%ggd?t‘gﬂ%nof BTS) or - .
S a !s?nd epetworktindépendent gibcking QIS) i te system g . ‘15, A nobile: -
~ system  conpri si o
pystem comnri sl g WANSHERE LB, 1R 81 cp g APLIAIE 0Py the |
" and -any trahsmission r @quiprhentraTAI - iIMVDr deiogl at@artgastnlﬁos rapsngh sais

E fl.i‘;:ftfv\%]ﬁeﬁﬂme rMareEiﬁnHallt{f’%éta' elég':é&\t@bf gﬁgﬁirkﬁtdl@nd protocols of the neans

a superf fe{ﬁ‘ﬂn@lhtmef(f%%r W§§§ ia'ﬂ/t?dﬂussﬁﬁ rc‘éﬂt’é@ Qﬂf?é’f"@t'f?/{" ‘N'Ien fgﬁgﬁ@ Ocpalr QSI de_.._
: 'tP;ﬁgﬁnrf{r;%r‘Pe fﬂhﬁgﬁ%rrdﬁafﬁlﬂsﬂréﬁhr] 2, N neans (TAF, IW) for- =~ - -
the user dat a bi t 13 auipinept acgﬁ@é’&i?fza '8, OC@% %{:t%rgt afélr‘\*ljt E)hveglrjt 2' % .
traffic ‘ejaipmént being a terminal adaptation functron (TAF) of an MS, an interworking .
| 20 functron (IWF) of a moblle network a base station (BTS) ora land earth statlon '
o ofasatelhte system. S L o S
- 15. ‘A mobile system compnsmg transmrssuon and receptlon :
'equment for transmlttlng the” tenmnal interface’ user data and status
| _'mformatnon and any other control information in protocol data umts through a
- 25 traffic channel characterlzed bycompnsmg _ : o
B '_ means (T AF, IWF) for multrptexmg N-bit. status and controt = o
: mformatron inside a superframe that compuses L M-bit subframes where M N |
and L are mtegers and N>M>1 and Ls2 ' ' .
o -~ means (T. AF, IWF) for. transmlttmg the superframe in M blts .
30 . allocated from inside or outsnde the user data bit stream m L successwe -
. protocol data units over a traffic channel S C
. . 16. A mobile system accordmg to clalm 15 chara cterlzed
' 'by subjectlng a channel-coded signal to addxtronal punctunng so as to rarse a
: the radio interface rate of the traffic channel to be higher than the. hlghest user
35 data rate of the traffic channet and by the mobile statuon (MT TAF) and the

wmwmmw

o claim : a



16. ‘A nobi | e syst em according to clai'm15, - char act eri zed by subj ect| ng
a channelw $g fd4pi gnal to additional Jpuncturing so as to raammmoss:he
radi-o interface rate of the traffic channel ‘to be higher than the highest -~
user 35 data rate of the traffic channet, and by the rmblle statlon (mr, -
TAF) .and the - - WD 98/18244 " ' R
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station being arranged to transnit said superfrane in.Mallocated bits in L.
 successi base stitiontheisg amanged o dranstiitosaid stiperframe in M Mot cated pits in kobi |-e

- system a%%g:regh@glgﬁgo%@fsga\gr%e%m r;t?ac- © "t eri z'edby the base

station erworki ng functior of the nobile 5 network bei ng
arranged to trandi tA srapdlsst;yétemaaecq |clpimy 4§ ert 16 gharac-

successi 1}:@ rl &aé'a ”b? ?ﬁé’ﬂaié Qﬁﬁén @and'tha lrﬁtéﬁﬁéﬁmr@sﬂ.lﬁﬂtlén (resfae matbile

I nt erworking function and base_stati o bite .~
syst el aRewaIk Rehg aranged 1 t"@"ﬁmgr s%ldcsqpeéfren]e in M &“B?Fteé%“st Hemi'[ raffic
' _ghannel %ﬁg&gsﬁelmémsébﬁ tiremhés Coveta{mekraﬁedt;sdmthm\e\hbew?@n theane éo '
eing a 64 | U dat a ength of 40 ns I ch corresponds
to . iRfEIWOrpgdYRCHAD ?'ﬁ@' ﬁaﬁ%&ﬂﬂ t/s, and by the TRAU data frame .
conprising 576 18. Adabblléasysiemmccbndiﬁgtolctaim %ahammcarajrazerd)éty f our
bits for,t f éh%a% | ocki ng
and . sub%'ﬁqﬁ#gte‘cg'lﬁaﬁél 6#“'@% %0 b'ﬁsrttr%% F éru\e?ét ﬁ’ghanne dat g'elcl nk. 15'
19. AOnobeihg = §40eit TRAG datagrarpe with . ahletwt cofmoams, which carrespondsgtoy py .
the Mol af irtbRhbdmtd of ABDO@ Bit/s, bid by e TRADatd raeid eomphidihy 576 t he

B teiartatadie 1o 19400 MG Pea St oA maR Bt oBS bt JoaReraal et
b nterfacgamgelsde riefworks eihdependatit a:lcﬁnldtngstandmsubchannel and/or frame S
| _ * numbering of a multichannel data link. : L .
15 . - 19.A moblle system accordmg to claim 15, ¢ hara c te rize d by
| the mobile station (MS, TAF) and the mtenNorkmg function (IWF) of the mobile -
| - network being arranged to transmit said superframe in M redundant data N
"; elements of the end-to-end protocols of the termlnal interface tnsnde the user o

.data bit stream
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