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1 A method and a device for reconfiguration in a wireless system FIELD
OF THE INVENTION 5 The present invention relates generally to
communication systems. In particular the invention concerns GERAN
(GSM/EDGE Radio Access Network) radio access network and air
interface thereof in which a special type1 of physical layer called flexible
layer one (FLO) is utilized. 10 BACKGROUND OF THE INVENTION

A Wictiionh svirbiede domfnt miecorfigiEaEion Buanvas deshsisieBal System
for mobile communications) and UMTS (Universal Mobile
Telecommunications System) are 15 presumed to transfer various types

rref gatsropgrtimsrerimadace between the network elements such as a
base station and a mobile station (MS). As the general demand for
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ﬂeﬁmwaﬂ}y@eqi}ig,@r@r@@gged for the GERAN. The ingenuity of the
concept relies on the fact that the configuration of the physical layer

includin erleaving is specified not until the
BA&KQ@%‘%HI\%%LQ% Wﬁ%&ﬁgﬁ services can 25 be handled smoothly
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A technical report 3GPP 45.902 [1] discloses a concept of flexible layer one, a new
physical layer proposed for the GERAN. The ingenuity of the concept relies on the fact
that the configuration of the physical layer including e.g. chamnel coding and
interleaving is specified not until the call set-up, Thus, the support of new services can
be handled smoothly without having to specify new coding configuration schemes
separately in connection with each release.

Development work of the FLO concept has been provided with somewhat sirict
requirements, FLO should, for example, support multiplexing of parallel data flows on
to a basic physical subchannel and provide optimisation of spectral efficiency through
the support of different interleaving depths, unequal error protection/detection, reduced
channel coding rate granularity and support of different (8PSK, GMSK eic)
modulations. Moreover, the solution shall be future proof and minimize the overhead
introduced by the radio protocol stack.

According to the GERAN Release 5 the MAC sublayer (Layer 2 for FLO) handles the
mapping between the logical channels (traffic or control) and the basic physical
subchannels introduced in 3GPP TS 45.002 [2].
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introduced by the radio protocol stack. 35 According to the GERAN
Release 5 the MAC sublayer (Layer 2 for FLO) handles the mapping
between the logical channels (traffic or control) and the basic physical
subchannels introduced in 3GPP TS 45.002 [2]. 2 In UTRAN (UMTS
Radio Access Network), the MAC utilizés so-called Transport Channels

TrCH for transferring data flows with given QoS's (Quality of Service) over
In thERAINtEANEES Adaalrestiktceev drvglarispothahddvielsitthacare-called Transport

Chfﬁﬁiﬁigqfﬂgg@tﬁﬁﬁ]ﬂrﬁﬁﬁfww%ﬂﬁﬁﬁ ﬂ@ﬂz\@@mgﬁ@m%@% %QM o(f) Service) over
mu a ep aver, ow opun idea of

theg %ﬂJrlesaloi‘:1 ﬁeX|bFeatr§r%/ssg)%r chgﬁings lﬁ%ﬁlat ,Ig% gtfl EﬁAcﬁ urqfi at call set-
up, AgBdRIRgly ctabthryaRs ﬁwea&ﬁ@sﬁwﬁlmﬁy%#@r@ﬁ@bvsw}éwr

transport channels to the MAC sublayer. Each of these transport channels

No&aByGbHER @@%@%pm@@%@&%ﬁ%&%%ﬂ SW%QQ@%& be utilized

r.of 10tr ortc els can pe mu ti xed nthes
n QU I ke el gon b mupeces f.§ﬁ gpay otfer one or
sevqrahémmﬁmh@mmlsﬁe ishenbbh of mbtﬂy@tsEewéncn’étl@@ﬂmgansport channels can

cariitefiRAvingG eflovs gmtﬁﬂg%a Jdﬁ@ﬁp@hﬁﬁtmiﬂmwiwmreﬁxa number of
fra ggm%ﬁag ]e sdclz{ s tntlrlffq Lk H) ci? %?%rtl)%h ssoaatgds}g ahsmi% bchannel
t Nnspor channe e contiguration of the transportafnrma S fsfcon mp fEt8 P
at the AHBREPS the RAN (Radio Access Network) and signalled to the MS at
call set-up. Correct interpretation of the TF is crucial at the receiving end

Th@édﬂﬁéﬁﬁmﬁ}“ﬁ%@l@iﬁi BRAIEIRES. @Qﬂg'mb&oﬂﬁghﬁﬁvmgorchannel coding,

it R Kb e %‘e%‘iﬂfé%namﬂ%ér@ar%ﬁ b bR g number of

dlfﬁa@mntran&p()tth@mmémgms el BisokigadtHs. @nsunwisp@mmmhe@;annel The
con@’@%@ﬁﬂnbMCKEe('EE’a)r@ﬁ%ﬁX%ﬁﬂQ@d1§>QIM\fﬁ§[b£BE/ M&irsukdayer ﬁiedRDﬁ\I (Radio

1 S ter TT) ba For.ea
e S R S IR o o
|h9dFé'§fBP~ (PERS TRcsHvangusRds ate otk my %Wwﬁﬁ%ﬁaﬁtféﬁﬁa@whe utilized
comﬁ“@jfaﬁﬂmf@ammamg of the data. When configuring a transport format, the RAN
can, for example, choose between a number of predefined CRC (Cyclic Redundancy

Check} lengths and block lengths.

On transport channels, transport blocks (TB) are exchanged between the MAC
sublayer and the physical layer on a transmission time interval {TTI) basis. For each
TTI a transport format is chosen and indicated through the transport format indicator
(TFIN). In other words, the TFIN tells which transport format to use for that particular
transport block on that particular TrCH during that particular TTI. When a transport
channel is inactive, the transport format with a transport block size of zero (empty
transport format) is selected.

Only a limited number of combinations of the transport formats of the different
transport channels are allowed. A valid combination is called a Transport Format
Combination (TFC). The set of valid TFCs on a basic physical subchannel is called a
Transport Format Combination Set (TFCS). The TFCS is signalled through Calculated
Transport Format Combinations (CTFC).
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transport block on that particular TrCH during that particular TTI. When a
transport channel is inactive, the transport format with a transport block
size of zero (empty transport format) is selected. 30 Only a limited
number of combinations of the transport formats of the different transport
channels are allowed. A valid combination is called a Transport Format
Combination (TFC). The set of valid TECs on a basic physical subchannel
is called a Transport Format Comblnaﬁon Set (TFCS). The TFCS is
nalled through Calculated 35 Transport Format Combinations (CTFC).

In @r%ﬁr&mé@cfa%aaa%eawcwga%@&ﬁé%w&%% R e I a6t TFC for
theaatiie fERforTthe ftionpackets Thigsmidredatiothés TransprittedamtheCombination

Ideﬁfﬁyﬁpm@yrﬁ@wqmbfemianﬁmriﬂfi@és@ﬁg)afiﬂ?eﬁioma&fiﬁie i%as the same

é@aéfyéé %@}ﬂﬁ% ﬁﬂ% rﬁn a ﬁ% afg@gtgséljgne ﬁ@g Bssigned a

ume&ra hd §pbIS RREiBPOR d5SEH Ric ‘ﬁt figshglement to be
decdeleddeyl thy tesebissivBy, @W&@Dﬁlﬁ@d@@@ﬁlﬁ@ﬁ&&'@?@ﬁh@l dhetensport formats

fortipRspETEiem Bisndpbith ertifecantia s Adiehannels sah e dRieHNiagshding can
star%nd the actual decoding can start. 10 In case of multislot operation, there
shall be one FLO instance for each basic physical subchannel. Each FLO

instance is configured independently by Layer 3 and gets an own TFCS
In eesa ofsuit!tbhet mpetbtonf tltseaikd bhsionphifdiChisiibohanoe ksade penasphysical

sutRRaiie MBkisloFapahiiiiesofsthedizuiGiFeahr deadeipg theuss Gind gets an
t n
owh B u%?fs%@s u%%?%?v%ﬁgﬁg{%@‘%%@@?ﬁ# o AR Rfencs on
the gapliisiet ranabiliichnk on GERAN Release 5. The concept of
transport formats and channels as presented in reference [1] is 20

Fovigealizediaidiguie k¢ bEBICCDiCcRea &Pes el Brifbe Hrasadies] @t nels only,

%@%ﬁ%@ R AR S g o

a sepataleH e N Ret@sthe speech bits have been
divided into three dlfferent classes represented by three

The concept of transport formats and channels as presented in reference [1] is
visualized in figure 1 where e.g. coded speech is to be transmitted over FLO. Speech is
transferred by using three different modes MODE 1, MODE 2, MODE 3 with different
bit rates and an additional comfort noise generation mode CNG MODE. Inside a mode
the speech bits have been divided into three different classes represented by three
transport channels TrCHA 102, TrCHB 104, and TrCHC 106 on the basis of their
varying importance during the speech reconstruction stage, for example. . Numbers
inside the blocks, see e.g. the block pointed by legend 108, being arbitrary in this
example though, indicate the required number of bits in a transport channel and codec
mode specific manner. Hence, it can be noticed from the figure that TrCHA contains

~ four transport formats (0, 60, 40, 30), TrCHB three transport formats (0, 20, 40) and

TrCHC only two formats (0, 20). Resulting transport format combinations TFC1-
TEFC4, that refer to transport formats on different channels that can be active at the

~ same time, are depicted with dotted lines in the figure. All these valid combinations

constitute the TFCS that is signalled through CTFC. An example of CTFC
determination is found in reference [1] in addition to techmiques applicable in proper
TEC selection.
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transport channels TrCHA 102, TrCH13 104, and TrCHC 106 on the basis
of their 25 varying importance during the speech reconstruction stage, for
example.. Numbers inside the blocks, see e.g. the block pointed by
legend 108, being arbitrary in this example though, indicate the required
number of bits in a transport channel gand codec mode specific manner.
Hence, it can be noticed from the figure that TrCHA contains four

transport .30 C S
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dstaﬁh%nﬂgéﬁé%'fe-ﬁmm blacke flaws)dtanmriRisporniiieadetdiatidated to one
MS ?é'a% I%%r zo%ojnver g BLG:laver 06 1eceiving daia 8oy e BavePbR Gtroduced:

ence rotoco nd controlle
CD(ésduresradopigen % ) aﬁr\{re%ﬂdg ‘g'%é?tlé‘%ﬁ ciated
DCHygitad @Blﬁliélametﬁﬁé&bof ardisesusadbipnousasaptaiay KhitikiHe/MAL data

tranﬁ%P%B&ﬁé t@ﬁ&%@é@%@'@@@@W&ﬂg@f@f@&r@aﬁaﬁl@g@emmmmne:a control

blocg ere%tfg [ﬁ%]dﬁlanmnoe%%(fje %ﬂﬁdﬁ@ §PGPEHHARELS active.
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direction. Three different DCHs have been introduced: 10 CDCH
The ([@cDtiotiplroaRCH] WD (nsbgpiafesresipbndnapletippissbayied for FLO.
In th:al-{;%g}nggfiggr;I ?(ngdérjlggﬁ QhimFlishvHEe chigr tﬁaé}sm@atmdf RECAMIAGansport

cks,.wherea e

o A B RO R Sl S it GEIALES depih. An
alterpRAR AT ARG A SRR RO E 1 SIS RSELS ReTFTEREroll) for
reviswligBeaid espacidbjerticelatiorcioried/ent forith @. ayriigs x@m}mﬂy gheck. A

Tralﬁ%%ﬁt%?ggﬁﬁ If%%&ﬁ%@%ﬁ?ﬁm%nl %@'Eﬁlﬁtn@ﬁﬁﬁes:hamaﬁ@h generator
POlyé‘I‘P %%ﬂ cﬁ%’l11 \E)%ﬁ tWo- s\éze |n Zma\??r%ta?fs[%% (?Eé %é?gk Rext, the
updftgdoblock called Code’Block is fed into a convo utlon ger 304
introducing additional redundancy to it. In rate matching 306 bits of an Encoded Block
are either repeated or punctured. As the block size can vary, also the number of bits on
a transport channel may correspondingly fluctuate. Thereupon, bits shall be repeated or
punctured in order to keep the overall bit rate in line with the actual allocated bit rate
of the corresponding sub-channel. Output from rate matching block 306 is 2 called a
Radio Frame. Transport channel multiplexing 308 takes care of multiplexing of Radio
Frames from active transport channels TrCH(i)... TrCH() received from matching
block 306 into 2 CCTrCH (Coded Composite Transport Channel). In TFCI mapping
310 a TECT is constructed for the CCTrCH. Size of the TFCI depends on the number
of TFCs needed. TFCI size should be minimized in order to avoid unnecessary
overhead over the air interface. For example, TFCI of 5 bits can indicate 32 different
transport format combinations. If these are not enough, 2 dynamic connection
reconfiguration is needed to be performed. The TFCI is (block) coded and then
interleaved 312 with CCTrCH (these two constituting a Radio Packet) on bursts. The
selected interleaving technique is configured at call set-up.
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review. Basic error detection is carried out with a cyclic redundancy check.
A 20 Transport Block is inputted to error detection 302 that utilizes a
selected generator polynomial in order to calculate the checksum to be
attached to the block. Next, the updated block called Code Block is fed
into a convolutional channel coder 302 introducing additional redundancy
to it. In rate matching 306 bits of an Encoded Block are either repeated or
punctured. As the block size can vary, also the number of bits on 25 a

RRAr&ngeoltshamnidriyOcanesmsdicglypf votvatbg Tadaupod, blesshall B traffic
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trandpassRorohdnnelsspoRtHiormat osbinrationet frorongicfihg Gowidt knodulation
paranddP Q@ ﬁ‘%ﬁ@r@ﬁ%ﬁ?& t%mdagﬁ FranspArt kel @bed:ltﬂfiaiﬁkmeters such

a TECI is constr
as Cgie%pe%% SRR RBE P B T %%e %U%S Sfi%#s%g should f%gﬁgg}%%ﬁc The
transpercRtAenslo AR BEBSSERY VBRI SQIBRERHE hAEF SRRl Y contigurable

in thexaphplk ahEboifitiitsivectionticate 32 different transport format
combinations If these are not enough, a dynamic connection 35

b f
R B e ) spent

def@@cl@t}loﬁ%smh@esé@ﬁé tEHEERAR g TESHMTgue I8 Oty f%’d i a TFCS
recotdilpsehiipn dRRGelay errisayidicd Mﬁb@; mbesgyeeitenapd MS but is lost or, at
1emfeﬁ89ﬁ%W@ét§Pﬁ @fﬁ%%t@?ﬁﬁ t,cih@@@@i:&e@wt @Eﬁﬁﬁﬂg}m &gﬁ&m may be
connecti aver 3 indicates to y o r
end G the Bl S WIRE A ot ﬁagyﬂe(% %3‘?’5%%3% ki 5%?/38 the e
TEGFafspriideningnal Jenirp (’Wﬂ@iﬂ%) dHFEHSHD % eletion 6
TFGEaﬁS[athEIbSmehﬂfgmmmfmagerﬁmna&mmﬁﬁd@atcmﬂttbmmze of the
wdﬁqg%aagfédo%a@ﬂféﬁt Il?@dm%gﬂ%LMé%@rmﬁwﬁ@rﬂ%ﬁw@j at the
me Si

sendi it DRt Bpr A Bndsn e TR AHABE R, recetved dae
packeinapormsmisedotifnatorswithra difaert PevHRsUA tf(plﬁqﬁgnumcauon
endyRinicamddioTini sladlee ghimbdem atvists tAntintamany pansmagpls receives the
TF@H&S%E&%&X@W? RGERANBIMES is taken into use at the ends of
the communication without synchronization. Even if the TFCI size remains the same,
different meanings between the old and the just received TFCIs forblds proper
communication or at least disturbs it remarkably.

SUMMARY OF THE INVENTION

The object of the present invention is io alleviate the above defect and to provide
means to facilitate maintaining a workable signalling connection between the entities
at the ends of & communication link utilizing FLO even if, for example, the TFCS
réconfiguration has not been correctly received or interpreted by one end of the
connection, or if the lack of synchronization in mobilizing the new TFCS has at least
temporarily disabled the other data transfer connections. The object is achieved by
utilizing a solution in which one TFC is selected and reserved exclusively for
signalling use. The TFC may, for example, contain oﬁly one active transport channel
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defects still remain in the proposed current version. For example, if a
TFCS reconfiguration message is transmitted between a base station and
MS but is lost or, at 15 least, not correctly interpreted by the recipient, the
subsequent communication may be endangered due to e.g. possible size
difference between the previous and tHe new TFCI. Considering a
scenario wherein the network informs the addition/deletion of TFCsin a

and TH@8yedoifiguritiorsamssdabe thaf isaventupdlydndtoarsanie size)oftide the same

tranbfést ifbﬁdﬂ@t@ﬂzésﬁf%ﬁﬁaﬂﬂim’ﬁﬁi@m@ﬂga%fﬁﬁem@'%ﬁﬁer settings for
e

B L R

as Ol QrAPaR PSR RS 1he 6 8 8Hemunication ends concerned. The

similar problem arises if the far-end party properly receives the TFCS
cOﬂﬁaeﬂfé%uméigﬁé@ﬁ%wethﬁlﬁ@ﬁ@ﬁi@%ﬁ&&%ﬁ%%&%h@qéemlﬂgﬁﬁﬂ% if e.g. the
en Sog\g:SeC . |cat|%1r%‘W|th(%uts nchronlzatﬁm. venti{?th%TFCI ?lze hil
neCS IR e Sahla- s HHEIR AR AU TS LB LNy Wi hanggyto @ mobile
statiere et SPrmicotbid Shptoparcvoredigatedtibasty aheusaldmstbebenmel (DBPSCH)
ordéesuarabliie SHAMMAR Y( ©F. THE iV EMTEON 804508 ahiast 8bthesed for further
conPHURREADE BHRR .tﬁéon%w?vgaﬁégmﬁmm-?&&%&h%t%ergz{%eo DRI that the
cilitate maintaining a worka S|gnz§ﬁ Ing connection between the entities

a .

mobi{¢hSBHAE o TorMRLINTEH ik HifiziRgELORBYSK -foltexamiidene that the
rec&ﬁtgﬁraéonni@ssagam?awobm?dw;rm n&M\th_d egﬂsﬁalg)(eﬂgk_}i t_:xynﬁguration
IS GRS SIS TR VSRS R on
ot 5 B S A BVEEN) (TGS OTTHoNG oA B ot knows
witlrRe reawiaatde aritessirvdenbxblasiesiyibig sigharing exsegThevasQeceived and
inteipayid@cexaPle, contain only one active transport channel 6 and always

utilize the same CRC (of same type and/or same size) and the same
. transport block sjze in grder to unambiguously define the proper settings

Disfgissimdingiie ity difalfigirgrmBtisy. 1Ecihs: tysniaminghimpgh TFCS
recaaiigiesaiacteds g s farsinplicigetréasions; forang@mptecipRonbideniagn into use
withIRSRARALGARR Qb TS 1818 ARABYSANR o6 TREABHIWAIN A YoiNBorrecting
the situation and keeping the overall connection alive, can be received somewhat
normally thanks to the commonly specified static TFC (and TFCI) for signalling. In
addition, aforesaid DBPSCH monitoring in case of TFCI size change enables the
receipt of data by using the old configuration/DBPSCH at the receiving end. Thus,
transmitted information is not lost due to the mismatch in utilized configurations
between the connection ends.

According to the invention, a method for reconfiguration to be performed in a wireless
system comprises

- {ransmitting a transport format combination set reconfiguration message to a terminal
over a certain basic physical subchannel, said transport format combination set
reconfiguration message indicating one transport format combination with a certain
transport format combination identifier exclusively for signalling use.



10

15

20

25

30

35

network sends a TFCS reconfiguration message indicating the change to
a mobile station, it also indicates that a new dedicated basic physical
subchannel (DBPSCH) ordered by the network (e.g. in the same
message) must be used for further 10 communication with the new
configuration. However, if the network fiotices that the mobile station
does not switch to the new DBPSCH, it concludes that the reconfiguration

In mmeseagapeas pfahalilyestisiaysdeiticdhgerxastiodrdddycerdiguration, said device
. S r I

ol SR TR I e wo o

ISR, ¢ é?%t ﬂ%&%f&ftﬂlsﬁ‘@a@% Bl Hﬁ}lﬂ’i’é‘tttﬁéta is arranged

to tregenfigaitatiospaédoayaivasrensiied sefdrantedigarad comsatirge to be delivered

to Pisaussingrext abai Hﬁ%éﬁauttlﬂgs%llglsnﬁlm Ignt%ﬁtﬁﬁ}e@lﬂa@ugwfs%&t format

fi ion me still t[)[ewron |nte eted or
con{gﬁeaﬁ f%?o%ge i H%u sync ?(Sia ion, aﬁl 8P e%ll1S go]{ grmar combination

WithfdfHRoNt Fﬁamét\ﬁeantaf%ﬁ%éﬁﬁ@ttﬁ@rmﬂéwawﬂééma@a% &s6rall

connection alive, can be received somewhat normally thanks to the
commonly specified static TFC (and TFCI) for signalling. In addition,

TheterasalliRBPREh MOnieibdiesase ofdfetd fizeehangesnalientheding TFCS

i Id_configuration/DBPSCH tth rec
e B ot VRSN errea atone
somiptBaTcEHGMekiBRsSBORMSEH e &oRpEas RdsxAlssbralligaasied for TFCS
recomyantiatioa petheatfor reconfiguration to be performed in a wireless

system comprises 30 - transmitting a transport format combination set
reconfguratlon mes rmipal over a certain basic physical

etoa
The [ SRR R ABR b AR SBO ARG data bits to be
transmﬁm@edummm@f Eheltmrmﬁmnspnﬁachmﬁmtnandm withaaspentaiformat having a

trari§phRISIdIRINA semtinatiangentifier exclusively for signalling use. 7 In
another aspect of the invention, a device operable in a wireless system,

said device  comprising processing means and memory means configured
In gprepaedimeniond hsritimnioandisaprennsehnathestefomagaenfiguration is
expbondiduredarantransriit dlatacis. alfhagadbitetransion atianspditfeimant TFCS for

sen8RBOIFHAN S5 UNIAWAIQN MG SFRER IR RN ES i R curation with a different
TECI size has been transmitted to it by the network element. Upon noticing that the
mobile station still remains on the old DBPSCH, the network element uses the old
configuration to decode the received packets and resends the configuration message to
the mobile that now receives and decodes it properly.

Dependent claims disclose embodiments of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Hereinafter the invention is described in more detail by reference to the attached
drawings, wherein

Fig. 1 discloses a visualization of a TFCS structure.

Fig. 2 illustrates FLO protocol architecture in GERAN Iu mode.
Fig. 3 illustrates FLO architecture.

Fig. 4 is a signalling chart of the embodiment of the invention.
Fig. 5 discloses a flow diagram of the method of the invention.
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5 to a second device over a certain basic physical subchannel, said
transport format combination set reconfiguration message indicating one
transport format combination with a transport format combination
identifier exclusively for signalling use. The term "TFCS reconfiguration
message" refers to such a message in@duding TFCS 10 settings or part
thereof directly or to a corresponding information transferred along some

Figotbalisiosmati ok desdachio Padestagedapt @k edusively tatoptieehion.
TFCS reconfiguration purposes. The term "active transport channel”

refers to a transport channel having data bits to be 15 transmitted during

a TTI, i.e. a transport channel with a transport format having a transport
DEDBlACk 124 JisatBi Fid2e 05 I Id e eviHboddhiMT the- imtehtidny s TION

proposed method for reconfiguration is exploited by a network element.

Ie st n utilise current TFCS for 20 sending u Iigﬁd ta . .
Figgi5 e 2o TECS G R an A LA A SSoription of
relaied prdenaransmitted to it by the network element. Upon noticing that the

mobile station stlll remams on the old DBPSCH, the network element uses

Figlhe 8"?11@&8‘;’85“ %%gﬁnlgl)@ B%w'vaeg vgﬂ&ﬁ %ﬂgrfe& ﬁj%ﬂ?g the scenario

ile that no es and esit

figur at on me
&c% %&%ﬁt%ﬁ%oa}s’ao@@'@hw%a B HEHP AR aRkiaRS the current
TF(B$2 e @E@@g{ HRTAON PHKHE PR W IN &SiB0adersinadteratie (nge (HBR AN) 404

in ﬂm%&%@s'%wﬁﬁl@%&w&f?ﬁ%ﬁﬁﬁﬁg hiecatiaghind Qé%\ﬁga%blocks (TB) of a
¥v erein Fi discl sesat ualiz TFCS str :lt% FC led ;
e P SRR e R el AR, SHRBa T o e FC signalled in
thei |ma§lfalté§fFIE§§rérﬁf8@i9rétap@n ArpnsnaitinHmeg preliett theckaitifinveith TECL 1,
packbthE)BvediarE CFig, Erdiqﬁﬂﬁesﬂﬂﬁmtﬁlé@‘@ﬁﬁfﬁlﬁ metked didheling a number

o DR AT A e
utibiging | (e ¢y of the current T . Now, however, the TFCS configuration
should be updated due to addition/delenon of some transport format combinations.
Therefore, network 404 transmits TFCS reconfiguration message 412 to mobile station
402, the message indicating change in the TFCI size thus requiring mobilization of a
new DBPSCH ordered by network 404. Unfortunately message 412 actually never
reaches its destination because of disturbances in the radio path. Hence, mobile station
402 sends the following radio packet 416 with TFCI 1 to network 404 by still utilizing
the old configuration. However, as mobile station 402 does not switch to the new
DBPSCH (switching can be monitored by the network by listening to the new
DBPSCH), network 404 concludes that TCFS reconfiguration message 412 was not
correctly received by mobile station 402 and resends it 418. In addition, network 404
managed to properly decode packet 416 by using the old configuration. Mobile station
402 receives the new configuration data, switches 422 to new DBPSCH and sends
radio packet 420 in accordance with the new configuration.

In order to avoid situations wherein the size of the TFCI has to be changed, it is
possible to fix the size thereof e.g. to a maximum allowable value such as 5 bits. This
approach is not optimal from a link level performance viewpoint whenever less bits are
actually required to represent all the valid TFCs on the basic physical subchannel in
question.
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5 Figures 1, 2, and 3 were already discussed in conjunction with the

description of related prior art. Figure 4 discloses, by way of example

only, a signalling chart describing the scenario 10 of the embodiment of

the invention in which mobile station 402 utilises the current TFCS for

sending data in uplink direction to radid®access network (e.g. GERAN) 404

in radio packets, every such packet including one or more transport blocks
Cordidpoha achrtdietianspolt fokmaticansiiuithg1d TRGaichBauaesh ThkSige 412 is
tostheul ehaignaliedhin dhe Racket byFthClnohile stetien tf@“?rﬂla?vt %CH is not

ac ets:ﬁ‘)%%li(et AQ 6 with TECI 1@%% packeij408.w h TFCI 2, and pac gt i

realJ5 it PEF 4 iaﬂéﬁaweé&r%ﬁ inERh U SF TSR JFPBRRKLed by mobile
stativaniark oA eessoekl and techtepoisd pasiery vwimetiylisiatitlizing el TECI for
the?j{é(ﬁhg}g{ghﬁi@fgemﬁaé@s. Now, however, the TFCS configuration

should be updated due to addition/deletion of some transport format

combinations, Therefore, network 404 transmits TFCS reconfiguration )
TherphupeuisindemarmdstatiBhios K02 e shsdadgunimisating Eregipnipr device.
Thehenbly Glesizedhsretuirplgnin abifizitioninfla direst iDBP S @Hodgradiybile station
and"S WA AR IR R MISESATE M ARACiUR! Y0 \A i AERRE Y8er (BSC), or 2

estination because of disturbances in the radio path. Hence, mobile

co d?éﬁ%%oﬂ CEeftds the following radio packet 416 with TFCI | to network

404 by still utilizing the old configuration. However, as mobile station 402

Figdees rm@@wﬁ@dwlaqlm eNe 2 DRRRE Hg)&a’évimmq@a@i%gmiiﬂreglm direction.,
ew,. concludes

A B B S el G o
mobile station 402 and resends it 418. In addition, network 404 managed
to properly decode packet 416 by using the old configuration. Mobile
station 402 receives the new configuration data, switches 422 to new
DBPSCH and sends 30 radio packet 420 in accordance with the new
configuration. In order to avoid situations wherein the size of the TFCI has
to be changed, itis possible to fix the size thereof e.g. to a maximum
allowable value such as 5 bits. This approach is not optimal from a link
level performance viewpoint whenever less bits are 35 actually required to
represent all the valid TFCs on the basic physical subchannel in question.
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9 Considering a further possible scenario in which TFCS reconfiguration

message 412 is lost but change in the size of the TFCI and thus switch to

a new DBSCH is not required, network 404 still understands signalling

information transmitted by mobile station 402 in message 416 if the

proposed basic principle of static TFCi1@nd TFCI for 5 the signalling data

is utilized. The above principles are not limited to any certain transmission
exedirgafiomerdenioa. mhhgy foavhansed iadaih uplink-anprdoyvRlp curation from
ano reercﬂ'%% griéit?ﬂ) Bé‘,?ﬁpél?iﬂ%“&& M%%gfwjf_nkcgﬁgb%})&ﬂlt%rggégely the

Station (BS),.a base statlog(gontroller SC), or a .10 combination ’

entifyo PaRY) (b Aeehls A 0658 4 i SRRNEHT M RR8E LB BTty TFCS
confpgustRrm e biomoilinsdinadpitase- GH4602 tresorstormd wititytevioes BSnentioned
basﬁsgﬁimlﬁ}ﬂsmﬁfbiﬁatMéh&mf)ﬂé)oﬁ&e@tﬁirt%éhﬁiﬂi@m%nié&’ﬂ@%d by a certain
to be taken into u I ertairm cQnn . Alternatively, the” entity )
USSP eRERt mRach 1 hi8 OB g ARG OB whe described
herepripdoreonfigidenish guaseniae bligeeksivlptigse 504, triasodsslencevaitif the TFCS
configirigtisiymessiien fdivbatpaineiles ol he ihvaatendhrepeane hnection.
ThefPBGREG SRMHIPHLYR SRR 66 L aeSAgmledereluT e Bhnined. A TRCS
signalling use is re-allocated again. for the same. purpose inthe new. "~
reCORFEE G BSSARRG TR BB 1L SR diein enipdicating
the jpegtdBF¢edg i ahtdecsidtes sted Sidimitizigomansisiegionsetrensidted EC S mobile
statieanfigplaties Messaghim pOtRIORETFCEee v Rygiiec@benHLasy ebiPRuration
5 12?9%&%@%&9&1‘@ & Bf"éﬁaﬁg@ lﬁ%s%gfﬁﬁéffﬂ%‘i‘{%‘@fﬁe mobile station
. cgﬁg) atign |s.determ|nea].ﬁ]% S recanfiguration message IS i
i R HERETA FRRRGR i BRI 5 P RS Reeale, fnform the
netwigrk Shreegh: taectRChumstoaligutation shatdade is tremenbBRP G nivhikel. The
parastpiigninpkiase bl Heacohaitizecd Abehthhaize i tRATBROYIHNENEYY as some

' ' : indicat] . ' DBPSC
e L
of BRSSP & ARG reivdAe P aBgasation may be
takepuietis aboin thhaswifdh tesaingheDBRS®hkEchahaatiZzEhel fEi@hetes may altered.
Cthépeisésalbbecpotidenatyosdbe Ghande e RNBBRE M ush@SSIMPand may
resend the TFCS reconfiguration message. The method is ended in phase 522 and re-

started from step 502 whenever TFCS reconfiguration is needed again.

Figure 6 depicts one option for basic components of a device like a network element
(or a combination of separate elements) or a mobile station capable of processing and
transferring data in accordance with the invention. Wording “mobile station” refers to,
in addition to contemporary cellurar phones, also to more sophisticated multimedia
terminals, hand held and laptop computers etc capable of wireless communication.
Memory 604, divided between one or more physical memory chips, comprises
necessary code 616, e.g. mm a form of a computer program/application, and
configuration data 612 (old) and 614 (new). Processing unit 602 is required for the
actual execution of the method in accordance with instructions 616 stored in memory
604. Display 606 and keypad 610 are optional components often found useful for
providing necessary device control and data visualization means (~user interface) to
the user of the device. Data transfer means 608, e.g. a fixed data transmission interface
or a radio transceiver or both, are required for handling data exchange, for example,
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other parameter that implicitly indicates the same information to the

network. If change of DBPSCH was noticed by the network entity 518, the

new configuration may be 20 taken into use in phase 514 as in the case

where the size of TFCIls was not altered. Otherwise, the network entity

stays with the existing old configuration 520 and may resend the TFCS

reconfiguration message. The methodlié ended in phase 522 and re-

started from step 502 whenever TFCS reconfiguration is needed again. 25
rec@ipiueé eodéigiatatomedagriSrofordthsiclesmpd nedtvafsandssiioe dkeamnfiguration data
to aﬁw@%ﬁl@m@aﬁe{m@ @@mﬁ@aﬁ@m@f@ﬁ@ﬁgﬁéep@@a%u%eﬂﬁaﬂﬂ@ﬁlﬁﬁ stored and

- : S ordance wit
G S s s G b

contemporary cellurar phones, also to more sophisticated multimedia
Theaeteoipalel andovektienddamtbp tomputerthetédbpable slairsleBowever, utilized
deviossnuBiaation36, Memanyeddrddivitiedbsiween eneFidng RIBEsalng on the

j ISes: 6 s m Of .
e s L E%%%%?%%%Sé%%' RN o ol it s
des(ﬁeWﬁPFB@eé&WBﬁﬁG@f}(s #%%uﬁ%%iifo h&°% IQQQEUHBH%T tf@d downlink

- transroikeians. abberamiie wiktiortuelions eddisionetbimetemdryeleownts, utilize the

mei?&@lﬁytﬁ@@Q@ﬂ@%ﬁ/@ﬁ@f&ﬁ@l@ﬂ@&@ﬂ@@@@@éﬁwﬁﬁgjﬁy ek 4eRbdling with
0 t izatio S
the PEESTHMANG: ; ﬁ%?ﬁﬁh? i
the (REE TRk HSHREARERon IHEHAGENGRS A tARsEEN BB HhS B0l of the
invesarethfor bandiplposried cagantsiubxangle 21 thipceiptedfcuit arrangement)
inciedrfigiirasiondiaiecttamethandayises asddnrbhissing eicanbossliont have to
t ropos. .
con?h%?;h%ﬁt@é“f%%%%gﬂ%%q%@ﬁv%%ﬁ%*%ﬁn??;f#%%%a%é%%nf..éi*’é S sution, e
& TESEEhiE ?5&%@%&@@%%@%%%%%%%@%% e external
medoiiowthg efniensiHoweveaecitil devicerieshansthibibs thesicatadksugioses
etc may vary significantly depending on the current scenario, still
converging to the basic ideas of this invention. For example, it is clear
that the invention may be used to control both uplink and downlink
Refgrengafisions. The mobile station may, in addition to network elements,
utilize the 10 method of the invention as well if it really bears the

[1) REBESrd} rityhé0Ror Yinltekifind abmicad Presificatinguraions (GSIMEDGE, Radio
AccdeyNkiook el tde dlapightGnpa®seblg)granted by

[2] 3GPP TS 45.002 V6.3.0 Technical Specification Group GSM/EDGE, Radio
Access Network; Multiplexing and multiple access on the radio path (Rel 6)

[3] 3GPP TS 44.160 Technical Specification Group GSM/EDGE, General Packet
Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface;
Radio Link Control/Medium Access Control (RLC/MAC) protocol Tu mode

(Rel 6)



the network beforehand. Furthermore, a device performing the method of
the invention may be implemented as a module (e.g. a chip or circuit
arrangement) included in or connected to some other device. Thus the
module does not have to 15 contain all the necessary means for MCSLLP
completing the overall task of reconfigur]a?ﬁon, e.g. atransceiver if the
module is to be included in a mobile station, as available external means
Giathmescovering or connected device may be used for the desired
purposes. 20 Reé ences:yéléSG.P TR 45.902 V.6.2.0 Technical e
IS pecifich IR CHAI S SRR AU PR EEEIBrR. Isithe iy wilizing
A& Re118) 2h 36 RPES A5 QAR & AT ashmieat:RResHiaatiomGu e prises
GSM/EDGE, Radio Access Network; Multiplexing and multiple access on
the radigpathi{Ree @) e IsEioPRE comtgnatieshift s Spetdtication message to a
Group GSM/EDGE..General Packe i0 Service (GPRS): Mpbile o

B %ﬁ f g}an{leerlf Salé%%%fi q_rltniormat combination

‘Sihtion (MS) < BEsA Station BT

R
yetem (8
seonRiifViediimodcesss GantialiREGIMAR) protgest |dinade (Bellha8dn with a

MCSLLP 12. Claims 1. A method for reconfiguration to be performed in a

CRAFAIB S VRO (RIBRIgCanHRIOMydsAtan enahastylsitiosveieanl ing use, said
ﬁ{&t@lrégcg,ra%g Eggggpg mprises transmitting a transport format
onfig

combination set re uration message to a terminal over a certain

basic physitdltsadxprandetnastiddrabspoid fosmatconfhinedioon $etssage indicates a
reconfiguration message indicating one transport format combination with

chapgrdth BaNFOR ISP LB BIRMHIGP TR L IRI R (6P SRfrinmAgparameter
W36e §@fgte@%lmd‘%@§{n%rgggses if said transport format combination

set reconfiguration message indicates a change in the size of transport
format strtbigationudentifinesy checking atiparanmditertedalbe relatedsasaict format

terrglnal,, and . . . - )
combination set reconfiguration message, or staying with the existing configuration

as a result of the checking.
2. The method of claim 1, wherein the one transport format combination
relates to exactly one active transport channel with a predetermined block size and

cyclic redundancy check size.

3. The method of claim 1, wherein said parameter indicates a change of a basic

physical subchannel utilized by the terminal and ordered by the network.

4, The method of claim 1, wherein said parameter is substantially the change

of a basic physical subchannel utilized by the terminal and ordered by the network.
3. The method of claim 1, wherein said certain identifier is valued 0.

6. The method of claim 1, wherein said wireless system utilizes a GSM/EDGE

radio access network.



starting to use a new configuration indicated by said transport format

combination set reconfiguration message, or staying with the existing
configuration as a result of the checking. 2. The method of claim 1,

wherein the one transport format combination relates to exactly one MCSLLP
active transport channel with a predeteridined block size and cyclic

redundancy check size. 3. The method of claim 1, wherein said parameter
jndicatesra ¢haiarl offecRasicl PRYRIEAhSHCBAE el yaﬁeq‘&mﬁte&ﬁﬂmﬁeﬁon with
and ordered by the network. 4. The method of claim 1, wherein said
ﬂper@@ﬁ@terlreemhﬁ@anytm@mhm@emt@nﬁﬁ@rpw@ft@é@@lmcﬁmﬁensport format
c:Ut1'1Ll Px the t rlnékna}!fa ure?trdered bg/ the netwo k. 5. The é%e ?;L’f ;

Jaim ere|n sai ain iaentitier & Valied" e%e"’r%eé‘ 8th fm ransport
fﬂ}rlwﬁteé@iﬁi’i@iﬁti@i@ﬂﬁﬁ@&é&ﬁjf lﬂh&ﬂﬁes@e@&M/EDGE radio access

network. MCSLLP 13 7. The method of claim 1, wherein the one transport

format combination with the certain transport format combination identifier
g”d'cateﬁh*%y&%‘%ﬁw E’chfa ”16“ é%é*ﬂ{‘%%% ot resent %‘”ﬁ“ dlmat combination
message iIs iIndepen ent o er transport format combinatio
ivatidéted byfilkednessage. 8. The method of claim 1, wherein the size of

transport format combination identifiers is fixed. 9. The method of claim 8,
wherein the size is fixed to a maximum allowable size. 10. A device
perablep & ursle st VRMUAER HRANISIIYGIANE 0, ANSIRN HA G 1lowable
over an air interface comprises a data transfer unit configured to transmit
saztransport format combination set reconfiguration message to be

delivered to a second device over a certain basic physical subchannel,

said transport format combination set reconfiguration message indicating
e tra%qgg{,{@g%gmgln@t@w%gscg i 3RPAH goe{n}?émble layer one to
combination identifier exclusively for S|gnal ng use, the dévice further
toompmiséga over an air interface comprises

a data transfer unit configured to transmit a transport format combination
set reconfiguration message to be delivered to a second device over a certain basic
physical subchannel, said transport format combination set reconfiguration message
indicating one transport format combination with a certain transport format
combination identifier exclusively for signalling use, the device further comprises

a processor configured to check a parameter value related to said second
device, if said transport format combination set reconfiguration message indicates a
change in the size of transport format combination identifiers, and

a processor configured to start to use a new configuration indicated by said
transport format combination set reconfiguration message or stay with the existing

configuration as a result of the checking.

11. The device of claim 10, which is a base station, a base station controller, a

combination of a base station and a base station controller, or a mobile station.

12. The device of claim 10, wherein said second device is a base station.



a processor configured to check a parameter value related to said second
device, if said transport format combination set reconfiguration message
indicates a change in the size of transport format combination identifiers,

and a processor configured to start to use a new configuration indicated MCSLLP
by said transport format combination sé#ireconfiguration message or stay

with the existing configuration as a result of the checking. 11. The device

16f clainThe, advik i dlass J@tiomishbase staibr GANYASMADGE radio access
combination of a base station and a base station controller, or a mobile

NERNK- 12. The device of claim 10, wherein said second device is a base
station. MCSLLP 14 13. The device of claim 10, which is operable in a
GSM/EDGE radio access network. 14. A method for reconfiguration in a

Iireless, systmdufiliz irg acffexibieitay ar onddeddsanstacaataitivei@n disxible layer
interface, said method comprises receiving a transport format combination

Ot R EHiLIrdfibh PS8 G S0ET B Ce iR BhogiirsmRNIstbchannel,
said tranzRart{ormak AOFPINBHRR SE B RRHIgY QIR NS SAARINICRINL e over a

one transport format combination with a certain transport format
cevmibindtisicidgntifiecdx chutivhinfml sigaadingrasspand Uiiliniag acombination  set
rgaraﬁ%%ar indicating the, receiving of the transpotttt format combination_set

G HR A RS SRES D HEBH D SRS AL LAY AR ggon With 2 certain
FReaRfiowRtion @a)%ﬁgﬁima@}ﬁﬁ@p@@aa@i%w?&i%‘?gfafaﬂﬁ{lﬁsHQétaff?am at

combinat.io_n‘identifiers. 15. The method of claim 14, wherein the one
transpoitiforingt eomiviasriser raldiestingexbetlyermantive frahsperansport format

R ARt P WY L4 SRR A ATARB AL Eombintion se

rébangeRhBoR s icahgubgbanpebniiized Ry he teing@nthnsport format
ordered by the network or said parameter is the change of a basic
cpRyiralisnieératifierstiized by the terminal and ordered by the network.

15. The method of claim 14, wherein the one transport format combination
relates to exactly one active transport channel with a predetermined block size and

cyclic redundancy check size.

16. The method of claim 14, wherein said parameter indicates a change of a
basic physical subchannel utilized by the terminal and ordered by the network or
said parameter is the change of a basic physical subchannel utilized by the terminal

and ordered by the network.

17. A device operable in a wireless system utilizing a flexible layer one to
transfer data over an air interface, said device comprises

a data transfer unit configured to receive a transport format combination set
reconfiguration message over a certain basic physical subchannel, said transport
format combination set reconfiguration message indicating one transport format
combination with a certain transport format combination identifier exclusively for

signalling use and



17. A device operable in a wireless system utilizing a flexible layer one to

transfer data over an air interface, said device comprises a data transfer

unit configured to receive a transport format combination set MCSLLE
reconfiguration message over a certain basic physical subchannel, sai

transport format combination set reconfiuration message indicating one
transport format combination with a certain transport format combination
identifier gxalugively dar SigaltinauRecn dMnSltbPinkBRAMRBOSRSRceiving of the
configured to utilize a parameter indicating the receiving of the transport

tfapsRare deibReatRINYand Eon fighraion ik ebige, Mmassagandpaherdransport format
ination set r iguration message indicates a.change in,the.size
R S P 2R Elrsor

flsrd Hiasensbationor iddndlfite station. 19. The device of claim 17, which is
operable in a GSM/EDGE radio access network. 20. A carrier medium
carrying the computer program which, when it is executed on a computer,

gecompighes e Metief el 413 Whase station or a mobile station.

19. The device of claim 17, which is operable in a GSM/EDGE radio access

network.

20. A carrter medium carrying the computer program which, when it is

executed on a computer, accomplishes the' method of claim 1 or 14.



