; MNe3el | F, B6Tl . 11 5 APR 2003 *166t 66* METHOD AND ARRANGEMENT FOR

TRANSM SSI ON OF DATA IN A MOBI LE NETWORK The present invention rdlafpsiNp a
met hod for transm ssion of data franes 5 in a nobile network as defined in
the non-characteristic part of claiml, and a data enbeddi ng arrangenent to
carry out this nethod as defined in the non characteristic part of claim 2.
A nethod, and inplicitly also an arrangenent, for transfer ”mmmmﬂmwumww ce
and data franes in ATM (Asynchronous '[nansfer Mbde) for mat nown
10 in the art, e.g. fromthe article 'Wreless ATM - Tal es of a.ég\{bgnriage'
.f;gpeggmmaéﬁmﬁﬂwﬂmmﬁm&ﬂ«@%ﬂuﬁdggmﬁ he use
of ATM technol ogy in nobile netmgﬁ_g RIETVWORK ed because of ATMs

adequat eness for high-quality murtrmedra apprications in conparison wth
alternative 15 technologies. If ATMtechnology is used in the conventional

way for transm ssion of data franes betvveen(f first and second eI enent of a
mobi | e net wor k,Jhe dresens inygeober'Riss Ho £ Bpdeed FnE@sinyieyios At rantesa

transc and rate ad ptat ni of a tem f bile
Communt cat? 8ndy Pher kbR T adh R e heB e Brelt Lot ot Panes.
I ndeed, i HoW%rr%’&i\'ﬂﬂ(qt b%ﬁbe%@nw c@h‘i/h@m tﬂxssh@mcﬁi eRRidfRedahahbr g 1 s
errpacked in an ATM ce several nobile data franes are enpacked in AAL2

( ATM Adapthticeferisiy enit thmlm& ls which are conbined into ATMcel ls. The

m nicells which ar conbi,ned IQ one ATM cel | g cone ffr n]Fdlfferent

user s/ channel s~ cﬁ‘”g gplieidyl Slofa'?rﬁﬁiapge'ai‘ﬁf‘ fBntRBtTE PF BIRRHE O Eent
channel s ahe ddio h?or%ésamsl\mr(ﬁ%e&%Aa/USSTrw frrien RO FnblSt 1 O
t he secon network el'e a very high peak ce rate is required

t o bel@bl & tlee elspegt frded &ya bedgls rWireleks AToL -aldled bése Mdranpel BomTihe basi c
reason for this technical gbl em |C§ related to. ﬁihg synchronl sation on the
radi o i nt érihgce ver e<aps- dér 4 cOMTY e aPyblshaanels it§er eaBiogéEhenear | y

at the san%—zl corrrr?m&r\{“céﬁmrﬂ W%B%‘?y T ffh%p?}] a F&dp& BLAETHiRe 3481 &

di fferent
ATM ’rechnology in mobile networks is predicted because of ATM’s adequateness

for high-quality multimedia applications in  comparison with alternative
15 technologies. If ATM technology is used in the conventional way for transmission
of data frames between a first and second element of a mobile network, for
instance between o base transceiver siation and a transcoding and rate
adaptation unit of a GSM (Global System for Mobile Communications) network,
each ATM cell contains an amount of data frames. Indeed, in the conventional
20  way either a single mobile data frame is empacked in an ATM cell or several
mobile data frames are empacked in AAL2 (ATM Adaptation Layer) minicells
which are combined into ATM cells. The minicells which are combined in one
ATM cell may come from different users/channels. In such a system, if mobile
data packets from different channels are to be transferred nearly simultaneously
25  from the first to the second mobile network element, a very high peak cell rate is
required to be able to respect delay requirements for all these channels. The
basic reason for this technical problem is related to the synchronisation on the
radio interface where all data coming from all channels is received nearly at the
same tme (within the same TDMA frame), and in order to avoid different delays

30 for different users a quite high peak cell rate is required when conventional
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transport mechanisms are used.



30 for different users a quite high peak cell rate is required efbR 2003
conventional transport nechani sns are used. 1 5 APR 2003 -2 bj ect of
the present invention is to provide a nmethod and arrangenent of the above
known type, but which enable to respect delay requirenents for different
channel s without the need for additional network resources (additional
bandwi dth to obtain high peak cell rates). 5 According to the invention,
this object is achieved by the nmethod defined in claim1 and the data
enbeddi ng arrangenent defined in claim?2. Indeed, not all information of a
nobi |l e data frame has to be available at the receiving nobile network

el ement to stain degedi off tHee mratentf iametioBach datpofidame trhethefdorarchn be

split up at least in a first supframe containing data 10 which have to be
avai | abl e THNGREIESE nisBIre HeRWiorkPel enbrthih S1aie ige CoRRSSY 44/ dat a
frame, an - bf. C L.ni a el y arfrive later ,at the
transcode?eﬁﬂﬁfﬁ%ﬂggégﬁ%ﬁﬁgﬁfVggkgf&og%hg Lﬁ%%p&F% g%hﬁ?ﬁﬁé”‘éc%%WﬁS?the

data franmgesolhesf(basgitiostbbaadmsiinfo dbibireht psdharabsespr e embedded in
mnicells which are conbined into ATMcells so that the transcoders of the

15 di f$erent chanerding taithealnveatiyn,sthisr ebjdeicio diahievet eoydteamethark defdfedsever al
channel s upon.recei of a single ATMcell. In this. , twork resources
are used ﬂ@”ﬁgt? ?W&dgpﬁﬂagggﬁa9ngH@qpﬁﬁﬁﬁ#%TS '&2%@?_' channel s can be
respect ed i t hgklecdt oK} 8| ool ArBAUrd pRiIcRARA NI NGk lo I Gk RIaE i cod
that the term'conprising', used In the clainms, s oulg not 2 e

i nterpret ¢tk aschéhggnbdbig ratiark tleriehe oeams ddcsted tHredeaf fierme Thash the
scope of the expression 'a device conprising neans A and B' shoul d not be
limted t&otedions thessier sonnke Rlityup ! dermonehtist Avkliame, cantawghgatthat

W th AGSPERcH Aol BeicRhesentdiY St i@ sekiss Q0LYIL SLFYA! cRaRANENtE Pl L he

device are € noti ced at erm “coupl ed'

al so used deBodiRg Bkaldis.frbesbadl @ sBedndeubftipIPEStERIRS dodh Nehith Fhéat i ve
to direct connections only. Thus, the scope of the expression 'a device A

coupl ed t eravadllsiercet Be tsimrgbdenst theesddonidt mebile nedvdkesdemens jscentinwther ei n
an output L SR0EE A Ryl SEL LY CoODEE S0 o LRl deviee B 1L
whi ch may benRidadd BHid bidicBehah 8@ indeXTnese Rl sdTBRISthe 3Pafi? cAAWABE fgeOoUsS
i npl enentation of the present invention is defined by claimS3. 1 5 APR
2003 13 | differest cheypnelsyccadapddyetiyrt dededinggheridaic&hhes off sevdrbécleminahannel s
ner cased UBEPEr HENERC B e hEB W RBLY br 00 TP aT oA G FEHT ot wor k
resour ces o fiRRfID&InRAHIL) PORlirAWANLRIERNS| EIStANIE A bhesdatad erReddi ng
provision for additional bandwidth.
It is to be noticed that the term ‘comprising’, used in the claims, should not
20  be interpreted as being limitative fo the means listed thereafter. Thus, the scope of
the expression ‘a device comprising means A and B’ should not be limited to
devices consisting only of components A and B. It means that with respect to the
present invention, the only relevant components of the device are A and B.
Similarly, it is to be noticed that the term ‘coupled’, also used in the claims,
25  should not be interpreted as being limitative to direct connections only. Thus, the
scope of the expression ‘a device A coupled to a device B’ should not be limited to
devices or systems wherein an output of device A is directly connected to an input
of device B. It means that there exists a path between an output of A and an input
of B which may be a path including other devices or means.

30 An advantageous implementation of the present invention is defined by

claim 3.



5 arrangenent according to the present invention is defined by chgigg@mmThe
use of mnicells with different |engths provide an even nore increa
performance because the lengths of the mnicells, if well-selected, are

sui tabl y: adapted to the subfranes to be enbedded therein. A data enbeddi ng
arrangenment as defined in clains 2, 3 or 4 may form 10 part of a base
transcei ver station or a transcoding and rate adaptation unit of a GSM

(d obal System for Mbile Comunications) network, as is indicated by
clains 5 and 6 respectively. The transtoding and rate adaptation unit may
be integrated as a server within the base station controller or nobile
switching cent & s iwal, cayeddbptivdhai ersleringnanisicels pefctdifeeypt drmnebbi | e
swi tching center will onl e influepced if the transcoding and rate
ot at | oGRS NBURCEGRATA £ S Vot Besp (UFeeRb Chabe e CAISG cent er
(this is [+ - GIM: 1 ght: C | in case of
{r anscoder FGa Bgor St O T b fon el aad e ehvhed B

(Uni versal Mobidnethkel echiiffanail cativonafystemeatdriee dboke dent i emedddng ot her

objects and features of the invention wll 20 beconme nore apparent and the
i nvent? on dirtesgemeant PEcasdingelotthamdesest syantign rsedefinedriyy ¢leint He f ol | owi ng
description of .an enbedi.ment taken.in npynction with the acconpanyj ng

dr 2w ngs vher elRE P gT MNTRIuTF Shtetar BB lRmin Bu G R et BT M
wherei n t Be BHASRMA HeRY&R! iHRNlchg AP iHDmified|23f Fel.sefocled, Bl QK pRCheme
of a preferred enbodi nent of the data enbeddi ng arrangenment according to

t he pr esentdapredeiotthenubifhmentb bk entoeddeditbatetimns network of Fig. 1 includes

t hree base transcei ver, stations) BTS1 BTS2 .and BTS3, all_coupled to a base
station control ?TOBQS@be‘%fﬂ@gk% aemaN! &l %%Wterddpl ‘F'”BS‘J@??%‘@H}F@/C ¢l to a

R e TR I S
the nobi | &SM JBoHRRENS fod Mobile Communications) network, as is indicated by
claims 5 and 6 respectively. The transcoding and rate adaptation unit may be
integrated as a server within the base station controller or mobile switching
center as indicated by claims 7 and 8 respectively. The mobile switching center
15 will only be influenced if the transcoding and rate adaptation unit functionality is
moved to after the mobile switching center (this is not the case in GSM but might
be the case in UMTS) or in case of transcoder free operation which will be
introduced in GSM and UMTS (Universal Mobile Telecommunication System).

The above mentioned and other objects and features of the invention will

20  become more apparent and the invention itself will be best understood by
referring to the following description of an embodiment taken in conjunction with
the accompanying drawings wherein:

Fig. 1 illustrates a mobile communication network MCN wherein the
present invention is applied; and

25 Fig. 2 is a block scheme of a preferred embodiment of the data
embedding arrangement according to the present invention.

The mobile communications network of Fig. 1 includes three base
transceiver stations, BTS1, BTS2 and BTS3, all coupled to a base station
controller BSC. The base station controller BSC 1s connected to a transcoding and

30 rate adaptation unit TRAU, and the transcoding and rate adaptation unit TRAU is

connected to a mobile swiiching centre MSC via whom the mobile



. conmmuni cations network MCN is coupled to a fixed comuni cati ons nequPFRzmg
FCN. Alternatively, the transcoding and rate adaptation unit TRAU cou
al so be a server attached to either the base station controller BSC or
nmobile switching center MSC. Via the nobile comruni cati ons network MCN and
fixed 5 conmuni cati ons network FCN, a nobile term nal MI can conmuni cate
with another nobile termnal or a fixed termnal. Because of ATM s
flexibility and its capability to supp‘%t a Wde range of services,
including high quality nultinmedia appli‘tations, the tendency is to use the
ATM (Asynchronous Transfer Mde) protocol for transm ssion between a base
10 transcebvanustaﬁ@mnneﬁkﬁkf%BTSZs@DuBES3k>anﬂmkheobasenmbﬁmmwnemmnkroIIer

BSC, b [ SC dth di d
ant ot 1 by AT Ry B DGR NI FR KB ana TRAD S b uni t
TRAU and td"?ﬂr@%’thS P?eVM E&%hﬂgr ﬁ%n[)éseﬁ 'é@gon-m%n%ron%?%%g; f.tmgg?egwﬁc%ngglt a

frames origi |ng rom severa m nal’s “or 0 seve

nobi | e t erdhial sad@vevito the Molsireedahdhiddions N AR k( AEINdaRY atiikes Layer
2) mnicells and then several AAL2 minicells in ATMcells to be transferred
bet weeh t rermbiicetiorst wehkors| Bibhtes rBFisls 1@8TSRo! BTS3,anBEGNNTRAtanditVEC.
According to the Eélsent vent | partﬁ of speech frames will each be

enbedded  iGOH SR o h Xer?{ BEE9!s containing parts of speech
frames of diff bi i Lngl e ATM
cell. Thereto, q%ﬁgb%aseAgﬁg%?%gbgﬁagpé1F aﬁ%ﬁ?ﬁgﬁé%@ %ng |%gr§h§gf§te

adapt at i onetuidels, TiRALdiag ehighujyaded nvilfimedics ppehidutiong/Tehee rrelddicnds & Laagenent
as drawn in Fig( 2. The base transcei ver statlon BTS1 and transcodi ng and

rate adaptfta\@'r% (s pchTRARVR SeenstaiiMdode) proioasy; ordr%m'ﬁ@oarmh@m@&mg

funct i gnal ont er e Sw.ta
centelr18 fmvg‘gg?iﬁLg%sun§?§%naléfgé ?ﬁ t‘Eﬁ aPs%n ‘%%T @ggi of
convent i orb@fw@@eadcﬁos/é%anoﬁ keheoldrBEC mdsm@etrdzrﬁﬂ@aghgoan@ rélte B@M@M&ﬁ
functionality because of the fact they don't deal w th speech subframes

i nst ead ofUFEpr‘?édh ¢m<éh€b~ee‘hhféiesfpm@chdlﬁﬁlga@@d enfeeatttimigtian IUHﬁgTER??'éthdfThFI g. 2

| ud f [1tt d. 4,
Lot r e Jroltk i ing e RSt Tt eianrssh o o i racaorig pling
conbi ni ng AN iseeerO¥Bbile tdrmintRRo2983nEaGH sepP&et RidaEBesRlddid Bhve t%lb§2 S3

or S4, ofthe splitter bank S iscoupled between achannel input ofthe
arran@éne chedl ﬁnpumA®$U&M@BMbAdap@hondbnwndbevmmedEFﬁhdﬁhesuh*emﬁe
orderi ngdevj ce CRD as_an ut CO Ied an i nput of the mnicel
embedder d "t'RIS %ﬂﬂl 28 E ﬁﬁéﬂgéﬂj ?%e%dﬂﬁW@ﬂ”m%?h”ﬁﬁ”%u?ﬁwf”ko an
i nput of tdgnahai g8d)l, SRITDI 9y gRYi ¢RAGONR ﬁ\@COUA&l&trdﬂé fend L&t

m ni cel | conbi ni ng dévi ce 'COVB serves as an out put of whol e

ar r angenentverSpegphrit rafngsecEl faarrdesF:%nld)feodhfkﬁ@reeﬁieddlednmed:s AAIythmaichr
havi ng a | ength ,of 20 ﬂl|]|S€C0nd§ |ve at glgé erent channel inputs of
the arrandéitenies Bmenng R © Soopeh ffengt PhAGERRNTPE G duaningts il e
transegi v T f S 3 y peech
frams Y eca i by paee ty aeary s i R e s TR BB Ep

wher eas speesbodihgnind-3aieByddigaiios RRGCTRAL aTe ¢Rppadvithy abgsech fanssei ver
station BTS1 from another nobile termnal not drawmn in Fig. 1. The_speech
frames F1 SAMRPIBNG CErUEEHIb SBddion ns iibf ardesT hel BasFirenssives staiorsBTahd
SF31, SF3 ec I and 3 respectively.
Speech frgﬁgﬁggﬁkFEMF’gﬁd ‘E s’%%@ggH%Pﬂg%%F %a?ﬁwosgﬁ u?g@n “UFfPanme SF1

1, i.e. amcroaﬁ@f@mwmniymbrﬁ&rem&h@m cbhablliésBSEad @Folite EhRHiggOder” s
side to start the decoding of speech frane FI , and two non-urgent

subf r afres cesiet 2Mahd o8yl Beed optb? rundiqrarlits whickpteyhafspaneedlint hate why
arrive conventional use of AAL2. There might be some impact on e.g. handover
functionality because of the fact they don’t deal with speech subframes instead of
speech frames.

The speech frame embedding arrangement of Fig. 2 includes a bank S of
30  speech frame splitters, S1, S2, S3 and S4, o subframe ordering device ORD, a

minicell embedders E, and a minicell combining device COMB.



20 Tater to continue the decoding of speech frame F1. In a simlar 5vapR 2003
speech franme splitter S3 splits speech frame F3 into an urgent subfrane
SF31 and two. non-urgent subframes, SF32 and SF33. All subfranes generated
by the splitters SI, S2, S3 and S4 are supplied to the subfrane ordering
device ORD. This subfrane ordering device ORD now orders the subfranes in
the order wherein 25 they should be conbined into ATM cells. The subfranes
SF11 and SF31 containing urgent data of.respectively the first and third
nobi | e channel are first supplied by the subframe orderi ng device ORD to
the mnicell enbedder E Afterwards the subfranes SF12, SF32, SF13 and SF33
cont ai ni ng | esfaehgerechnfromeatdlidar,ase 8pplSiBedr 64, thehenpdittdemhaBkby is he
subframe orde;ei ng device 30 ORD.. The rp ni cel | enbedderrHE has t he ]; sk to
enbed t he SYBECamERVeE & RieRd s'NpHE © bv‘eoﬁéﬁonﬁﬁ”}?ﬁfé’ &) 'PYhE" {isii cel |
enbedder S : t 6 fr F erated by
speech frgﬁéﬂgﬁﬁ P%Q?r"gél%l%gicg gkﬁsrgfeR%ggﬁge eﬁ%‘%g, at Ié§u¢)§ebn?'%gu%r?r ane

SF31 generakgs Byuskeeeh di anpuspfifheemidzell ne@badgec@nadind nheelinivEBl, and
so on. The minicells wherein subfranmes are enbedded by the m nicell

enbeddbr Enshdskteguent lopupled withpin eding tohenninait ef Ithe onisiiesilingebineng ce
COVB. The m nicell  copbi njn Vi COMB fills ATM cell s w the mnicells
Tove ved e ORR aul RoR e FRepairicel rambiane GHeR S NG STl T s
arrive. | rbr;&i,@uy\@yfhea‘mﬁ&g%trqgé LI will be filled with urgent

on fr cha

i nformati m sever al nobi nnels, whilst later filled ATMcells
will contain | €sgedndenhed Af andakl of diffeendchderenttypobliy bachgmédrgth 10 The
speech frane splitters S1, S2, &i and S4 apd the subfrane orderjing device
ORD dr awn aT0Rglisexopger atrive ghddferemmhogneompaisciib e rransiemant RIaOWaW ng

out pu itergo t i t ol :i f 1. sphigters
ot 530 s3'Gng CARE RSB e it BBYE isPlsethE SRRET BTS2 O U

i nstructi gagaRée, tATE ONtdRéserniat sgedBh frdrhe rkenaddbphbatbersisbéivanastiSil 1,
SF12, SF13, SF31, SF32, 15 SF33 wherein speech frames FI and F3 are split
up by the BESddeamimahite spminaldhE whereasnepessh frnebB Imasbe wesraegbframmer ei n

the subframes SFI, 1, SF12 SE13, SE31, and SE33 are supplied to,the
i i ool | dRERUGLDYERES BOSRaLH: 88 TOM: BTY 6t Mol LRar T BI° SRITTE| HG't he
speech frafgsniin Oﬁgbﬁr.mmessp@e@h Hoedd PY driE FSUbbrarempdicting splhase
ordering device , several algorithms or 20 criteria can be proposed to
opti nilde &fflilciSEney SFH3) ayd S6B1conPL eXid3) loyf thepineeth hgrepeptiters Sdnesd and

ordering frames. Furthernore, the n er., of subf.ranes.wherein a speech
Frane |5 S EPGETRY IRESaNRITS GPIGE S CRANRGPSSET TS B4 617 1t LiaeT or

di fferent ¢haanel sF1theel engif-dfie BRIENBE RAMBS ARG A%t ds GORSIPERNGE: al SO
the length of the mnicells may be the sane for all subframes 25 or nay be

di f f er ent ,dechdeds dete Wherei theud garting uif seemels fofmeiff, errehtwe hmometgsnar e put
into the first ATM I e adaptive to the acti.vit f, the different
channel s, SSRGS o TP 1OT S Hone R g ek B (1L FHBPERSTHEL® have
to bejprde arasrateiel MRl ORI 1PN eheh GRsmand i 3:1Ssir("hliI%?"’w&)}:| eech

applicability of the present invention is not restricted to a ‘particul ar
choi ce of feurab splipered®nphfsispped0iparafBtisfsan urfies APR@OOIF3T drid heo
further noticed that applicability of the present inventi al so | s not
restrict emq%uw%ﬁpbﬁamﬁ, RT3 opt ST 148! &LB?fFﬂIH?%QFWTﬁéECﬁBV\AB? RP"Wrber son

skilled inhe, ags fyregp GRS ahe Abithle Mol S RIBRIERTLON | e

i|e
above gi ven 'expl anati on tﬁLﬁ S?ﬁe invention can be app obal

5 System fRbfdahi bed&sgHBlieORMFowetdwE khe 3ubtE&het bh ghé drdanhisess
Cordl ess Tel ecommuni cations) network, a DCS gi tal Communi cations System

net woRR, aheMIBolshi lvereahbiveti inéo 'VéTf‘écéﬁHﬂJn](%tSiUbfme&ﬁstséﬂd spdt e br any
o her K nd o Lo somnLpal o el and ) able (5 oty th
10 net Worksupplied by the subframe ordering device ORD to the minicell embedder E
Afterwards the subframes SF12, SF32, SF13 and SF33 containing less urgent
information are applied to the embedder E by the subframe ordering device
30 ORD. The minicell embedder E has the task to embed the subframes in minicells

one, by one. In more detail, the minicell embedder E embeds the urgent



Furthernore, it is remarked that the principles of the present ingexpRili
are illustrated by describing the operation of the functional blocks of the
arrangenent drawn in Fig. 2. Each block drawn in this figure is described
by explaining the functions it perfornms rather than by the electronic
conponents it 15 contains. Fromthe given functional description however,
any person skilled in the art of designing electronic conponents can
devel op detailed electronic circuitry anlising t hese functions. For this
reason, no further details with respect"to the el ectronic conponents of the
bl ocks were given. VWile the principles of the invention have been

descri bed sabfgwei T 1Pogemratast by aprsddhniremeciritter Sppatpat fisst miniqed Me 1de

o e b L S0 I o Sne B ARl Shogtap © o
CLAI M5 1. nh\mrc@ﬁ%t@mtorn@nwoﬁlsime rqfniéé}rsawmér@rﬁ%tggasnies B3 pfbeliddergnt

channel s between a first nobile network el enent BTS2, BTS3) and a
second nohid enibidedt svabkdédtre FenibsédRAMy wicasthelicdTM (s ynelivetincersbifimmst er
Mode) protocol, CHARACTERI SED |IN THAT each data franme (El; F3) is split up
in subbr ae¥ice SFPMB siEhe maaed) C@P@lﬂ'“SF@?’,'C%ﬁS@MBeErE%cPJM qeﬁs re¥pdbei ve
mnicells whergby a.first subfra F1 SE31) cont.ain ta ve to
be avail abl"é'& sé%f%v%%ﬁﬁﬁa %ﬁb?ﬁ%egggh§?ﬁnglQ%Bﬁgsd$ﬁdﬁf%$dwségﬁif@%ooding

sai d 10 dapidellae®ide 14 thiERNayardhiadt ATeRed! ¥ilSBE dined sum@'éw ($6rrhdtioSF 13;
SF32, SF33) contains remaining data of said data frame (F1; F2), and

further irrarhagverbhiedileshenbels, whits1pter dilediAiM geldawdl aintdint lees ergent
channel s arF tk?ns&err%%tto saig.seggnd nobi |l e network el ement (TRAU) as
parts of ORTRECRIMeN rent g Be c Pac'®&nbeddi ng arrangement for use in a

mobi | ggcommuni %lteis%'ééch‘?rto‘f\ﬁé Fpﬁmm’{g% 8B, fApta cfrfcﬁf%sfdkﬁr’lomg:@rdgﬂwg

di fferent channel's' are transferred bétween a first no e network element
(BTSI, BTSRyicBTSBD drad nainsfégodcbpmpdiel endeetasotriol ef enentro{ TRAWTRL ovtihg ATM
(Asynchronous Transfer Mbde). protocol,

20 RACTERI SED I N THA i
ar r angenerfUiRighpipEesnegded ¥l eqnfs ”N%ﬁﬁ@fgﬁgxﬁﬁiﬁ ﬁ@ﬂ“?épW3¥%§1eggag% dat a

f F F t i .dat 3),into - i f
Subtr anss P PRRs Etidshe SRR AGRyILATRLS Fspedibl Wi ifuflafbf; bY © o
1 1, SF31 the eontraliurst ARl thh&dndilave thosligravad bbbl SFAL, Sail d, SEXriF3?obi | e

network el ement (TRAU) to start _decoding 25 said data fra (F1; E3) and at
| east 18 sefendvkemsint wmaec) drapes BErad ISEgpe sigtam) bx:@mfanq% TEae SPHiE dat a of

ot S R L o e PRS0 RS e SPYR, 81 05 g 1111 0
SF32, SF33FINruddESrET by ugplidaelthe miakdll enlbdaldAPR 2005% adatedconbi ni ng

means (COVB), coupled to said enbeddi ng neans (E) and adapted to conbine
mini cel I's (MLl is natized Yhatdart apliting thraseessh faameeinesubfecarapnend ardednan ATM

ge' L CCELL) T QA0S T SRL O S R RRGNGe TRPIG o NEEVRLK f58TRMs GTRAY) -
20  criteria can be proposed to optimise efficiency, delay, or complexity of splitting
speech frames and ordering subframes. Furthermore, the number of subframes
wherein a speech frame is split up may be equal for all channels or may be
different for different channels, the length of the subframes and as a
consequence also the length of the minicells may be the same for all subframes
25  or may be different, the order wherein urgent subframes of different channels are
put into the first ATM cell may be adaptive to the activity of the different channels,
and so on. It is however clear that all these choices that have to be made are
rather implementation choices and it is clear that applicability of the present

invention is not restricted to a particular choice of such implementation

30 parameters.



. 3. Data enbeddi ng arrangerment according to claim2, CHARACTERI SED |l NARMHAH
sai d arrangenent further conprises: d. ordering neans (ORD), coupled
between said splitting neans (S) and said enbeddi ng neans (E), and adapted
to re-order said subframes (SF11, 10 SF12, SF13; SF31, SF32, SF33). 4. Data
enbeddi ng arrangenent according to claim2 or claim3, CHARACTERI SED I N
THAT said mnicells (MC11, MZC31) may have different lengths. 15 5. Base
transcei ver station (BTS1, BTS2, BTS3) of a nobile comruni cati ons network
(MCN), CHARACTERI SED I N THAT sai d base transceiver station (BTS1l, BTS2,
BTS3) conprises a data enbeddi ng arrangenent as defined in any of clains 2,
3 20 or 4. .Al .Aks MrtheanoNsyd AbqustV-\ki@%zilAy l4fBbe m@ksent invention also is not
quYp} | wr mhc” Y] ca] cal] cal c a] ca] cal.cRal ca] ca] ca] ca].ca] caj,cal,ca] ca] ca] caV] ca
] ca] cal Ca]rgétﬁlf]olciﬁ < ;:hr@éuio{,%g}cgdfc %ﬁta]%cg‘!wm |cc11|onl nJTwolk. /1\ p(lrsorL
D2 RAS PSR bre ol Sedlieabealsatenleclarheatonl ealealeateal onld oal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal (

+k- . . 6/ U @bB488§8:B>pmbHan Bt BM-JifvdrGon can be applied in a GSM (Global

HHHI | xsnid_Z]]ca]ca]Qa]ca]ca]ca]ca]ca]ca]ca]ca]ca%ca]ca]caﬂca]ca]caLﬂca]c

a] ca] ¢ ]cfﬁj)’é@maf?fa%%ﬁ‘@a]%]“ﬁaj%%f@ﬂsba”@lﬁ@ﬁ1@%@ §1" (Digita Enhanced
P URC T T (e O
_QE([ <. & 10%erbbrid, d DI RU hik e 3SR HIUET dId coininbB¥BI1i6hs 'SPEA) %estbn b 0%& ()
other kind of mobile communications network, and will be able to modify the
above described arrangement in such a way that it can be integrated in such
10  network.

Furthermore, it is remarked that the principles of the present invention are
illustrated by describing the operation of the functional blocks of the
arrangement drawn in Fig. 2. Each block drawn in this figure is described by
explaining the functions it performs rather than by the electronic components it

15 contains. From the given functional description however, any person skilled in the
art of designing electronic components can develop detailed electronic circuitry
realising these functions. For this reason, no further details with respect to the
electronic components of the blocks were given.

While the principles of the invention have been described above in

20  connection with specific apparatus, it is to be clearly understood that this

description is made only by way of example and not as a limitation on the scope

of the invention.
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1. Method for transmission of data frames (F1, F3) of different channels
between a first mobile network element (BTS1, BTS2, BTS3) and a second mobile
5 network element (TRAU) via the ATM (Asynchronous Transfer Mode) protocol,
CHARACTERISED IN THAT each data frame (F1; F3) is split up in
subframes (SF11, SF12, SF13; SF31, SF32, SF33) embedded in respective
minicells whereby a first subframe (SF11, SF31) contains data that have to be
available at said second mobile network element (TRAU) to start decoding said
10 data frame (F1; F3) and at least a second subframe (SF12, SF13; SF32, SF33)
contains remaining data of said data frame (F1; F2), and further in that minicells
(MC11, MC31) containing data of different channels are transferred to said
second mobile network element (TRAU) as parts of an ATM cell (CELL).

15 2. Data embedding arrangement for use in a mobile communications
network (MCN) wherein data frames (F1, F3) of different channels are
transferred between a first mobile network element (BTS1, BTS2, BTS3) and a
second mobile network element (TRAU)} via the ATM (Asynchronous Transfer
Mode) protocol,

20 CHARACTERISED IN THAT said arrangement comprises:

a. splitting means (S) adapted to receive said data frames (F1, F3) and to
split each data frame (F1, F3) into a plurality of subframes (SF11, SF12, SF13;
SF31, SF32, SF33) so that a first subframe (SF11, SF31) contains data that have
to be available at said second mobile network element (TRAU) to start decoding

25  said data frame (F1; F3) and at least a second subframe (SF12, SF13; SF32,
SF33) contains remaining data of said data frame (F1; F2);

b. embedding means (E), coupled to said splitting means (S) and adapted
to embed said subframes (SF11, SF12, SF13; SF31, SF32, SF33) in respective

minicells; and



10<& 109& ()-: #109%& () - &9! 109%& () -

*Rel " #zX6bC) #100&' () - | #109& () - ! #109%&' ()-! #109& ()-!#10%& ()- |5 APR 2003

1 109%8 () - #B$S$' 96% 9RS&} <. C 10! };

#1098 (): 910%r& ()-710%r& ()-5 1 10%r& ()- !/ #10%& ()-'!/#10%& () -

888$888] & &HC 10!} 9! 10%3&' ()-m 9! 10%3&' () - m 9! 10%3&' () - m

9! 10%38' () - M&YL0%E&' ()- 10 10" &a&s&8&&&&eAHC 10! #31)8!- 9! 10%43& () -

91 10938 ()-m 9! 10938 ()-m 9! 10%3&' () -9#31 ) 8! &888&&&&' dK* @10%&&' () - i

Ol 10938 () - m#31) 8! 9! 10%3& ()-m 9! 10%3& ()-m 9! 10%3& ()-m 9! 10%3& ()-m "' (*

++| [ * @10 <&# 9

@10% 1 & ()- O%% “%”9 %§3ES/E§§M§ 5/°83’ ﬁ%%ﬁ%%%% og%@ﬂ%&é E)&S’“d

: #109&& ()odcﬁa 149! %8R Hine ERirdFIRYRAC()N, MC31) containing data of different
78#10%-&~& ()-6/ C/ G | 01v3_4]| k‘ NAAL1O <#109R& ()-2 - #10% & & (% 2

$#109K &K & c(h)anze#ln«)%@aﬁ&ﬂM cR(C LD I@str@rysmissi 09de seid secong 276$8BRSVEMRE8Y L4
y 1098& ()- &10% 108108108 #109&&' ()-2& 7#10%-&~& () -2

X#109&& ()S'988AY 2>@{ 29 410% S3#109&' () - 73#10%MAN' () -

73H#109MIM () - | 3#10% - & () - f-#1098& ()- f-#10%W& () - @A>B>0>S>Z>>" @A410%
S $#109%4%.& ()- )#10%6%6& ()- 39s1098& ()- S 109%& ()- &F10W& () -

1094096 @GABB2 DD] ENEdo: erdb @%@ g 2 r QAN acdordi g #LE8MRAS8 () - 7 #109D9D& () -
#10%W&' ()- 2 #10%7%7& 9? %#10%1%1& (3 "E_E EnEqQEMF] F_FbA410?% 2

f1 1099& () - Itl |SEl llj_\bWéT(S)]L arrangemen| rther Comprises:

109 ()1 1 1098 %”%’TE iR ) Aé‘olu"p'f{%&msewﬁhﬁa% {inaigabg (0] nd
" 1 1090& s(o)|d dmbeddbB@Emehns &), l@P/@/«Eedc)med 10! AD8RdEr (Jaid bR (9F11,
y) nl0% /&' ()- Nor nmal FbadlngF c" "Heading 23]c" "Heading 33]c' Fbadlng

43] c" 10Heafi Ilg F3Pc SF3 HeddiZn .c" "Headi ng 73]c" "Heading 83]c" "Heading
93] c" A "Default Paragraph Fontto #5, &5A; _BFILNPRTVXZ( | ./ 0g9&
N2* #& &&' +6/ _488@"@E_FHI 123456789: ; <=>?@\BCDEFGHI J6Ti nes New

RomanArl al Couri @rDN%V‘érhbaﬂ’cﬂh Entd Q%Q%@Md to claim 2 or claim 3,
THSUR' ()*+, - ./ 0123456780: : <o>? GBCDEFGH JKL

CHARACTERISED IN' THAT said minicells (MC11, MC31) may have

different lengths.

15

5. Base transceiver station (BTS1, BTS2, BTS3) of a mobile

communications network (MCN),
CHARACTERISED IN THAT said base transceiver station (BTS1, BTS2,

BTS3) comprises a data embedding arrangement as defined in any of claims 2, 3

20 or 4.



