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VETHODS AND ARRM GEMENTS I N A RADI O COVMUNI CATI ON
SYSTEM TECHNI CAL FI ELD OF THE | NVENTI ON The inventi on

WO 00ae®6d o met hods and arrangenents in a radi BCT/SE2005/001641
conmuni cation system More ih particular the invention
rel ates to nethods and arrangenents (including a
nmobi |l e station and a control apparatus) relating to
ABFTHODS 129V ARRH dohad8rPAg CGOMMENGCAETZONT SYSTEM
upl i nk transm ssions in connection w th packet

e R O o o) oot (acem)

speci fications covering CGeneral packet radi o service
The (GRPRSptaod Erflaneed Eenmeahogackeid radiangensmice in a radio

EGPRS). row des fo acket sw.t.ched c nication in
connfriients g HAEEn | HiaPEC LRl eI PR OTbh Nretates
to methuds cahdormmeinyemenard (intlhelisicata onsbiPackatation and a

wi_.t ched dat exchanqed between he.radi o ..
contm e R R Do e Gk i ssdons  ana
schéﬁﬂﬂﬁﬁgfhﬁarﬁhaﬁﬁeé§ foramplissd a¥ar{dn0iBdMlid €in connection
st at s to tf})[%i[adl 0 cqonmuni cati on network occur on

Wltl'h SOPHYRTEPEIRR | e transni ssi ons from

the rad| 0 communi cation to the npobile stations occur
DESCRIEInoN ioXK Racimsn Baira Channel s. GPRS/ EGPRS al | ows
several nobile stations to be nultiplexed on the sane

The | IPirR PARRE2BR™ éﬁgﬁﬁershmhel’rrﬂnetqtp IG8Eg gpesifdcations

coveiid e cdrald0ns irkdte upliibk BaeketeDatapRBannghdl SEnhanced
controlled by Uplink State Fl aEF&Eg USFs) transmtted on

Cenqrel ¢ FFFEHondrHG YowFFTHCPac Bk a PRANHEPS VWheR apacket

swittRM fi eoRbinkieastishi Onid ecgi Vesa@Ne OfcdnfurliRldtilon  system
State Flags on the downlink Packet Data Channel, it

compglsighl ZeFatat qqui’ﬁlé‘écﬁeéﬁnaé@i‘:@fﬁe& pedolipbedeontahtons.
correspondi ng uplink Packet Data Channel for

PacKd@aNS B aU0RO! @Rearadi9 black difed SeeRER Of theur ragio
radi o bl ocks) . Accordi n%t o 3GPP specifjications for
commyrR.Cotel| BhsBEEWOrka dRdupF ek MPRELE b‘-rmlcrrss aPhayBcket Data

Char¥fBPREd a8 Foui QUIslS eRcpnendBinBK stations to the radio
communication network occur on uplink Packet Data Channels while
transmissions from the radio communication to the mobile

stations occur on downlink Packet Data Channels.

GPRS/EGPRS allows several mobile stations to be multiplexed on
the same uplink Packet Data Channel. The multiplexing of said
mobile stations on the uplink Packet Data Channel ie controlled
by Uplink State Flags (USFs) transmitted on the corresponding
downlink Packet Data Channel. When a specific mobile station
receives one of its Uplink State Flags on the downlink Packet
Data Channel, it recoghizes that it has been assigned resources
on the corresponding uplink Packet Data Channel for transmission

of one radio block (or a sequence of four radio blocks).

According to 3GPP specifications for GERAN release 6, each
uplink radio block is always mapped as four bursts on one uplink

Packet Data Channel resulting in a radio block period of 20 ms.



10 .

15

20

25

30

Packet Data Channel resulting in a radio block period
of 20 ms .In order to provide reduced | atency, an
w@bkdogs@s? ve new radi o bl ock mappi ng scheme haBCTBE2005/001641
proposed in which bursts of Zan uplink radio block is
mapped on at least two different uplink Packet Data
Channel s. Thus, mapping the four bursts of an uplink
In omiko bbopkoxddenwordiirstd baivdnan, tao diltkenemt veplewk radio

acket Data_Channel ults._i.n radi.o hl.ock perio
block? Uehn R MrP R ki T TalbPoRebdr u i pRREs of an
uplimkdimadilocklaskohe apgledeash an fleaptditifoerdmfaysntnkuplink

Packe a _Channe results.in radi o ock, period .
packet Soe ChprSer B 1o Ty orbBshd, Bk Rty hPEs Bt O uplink
radieosilotlc as s ORweY Sharsussi axgrHpbn nkwSt @ie fielreg®s uplink Packet

transmtted in e downlink._direction for, schedulin .
Dty e 1 PR RS LaR e TortonBlgrRe gt iohi T e while
mappdsel SHYE | foutr NnPutkbessafe gphysp itk chadabe! blodR gl igile burst

State Flag.Jindicates to a nobile that one or several ,
cach s A T4 PR e A e (g e sestlts in a
radild’ @9Eks e olr o 8 speci fic nobil e avoi ding the need

for the nobile station to receive the USF during the

WO %9%5931:828@3&‘ od?ge%:g%%ég t!hE nuﬁnéoer af ra%lélgnstglrsotcelg using
Uplialg_drgﬁéig@l ma@seltpfmmk tiyenhi ahd Sd@myiﬂknémi\m@ﬁion for
of _.schedulin i nk transm SSi Qn resources an .
SCheglAB0niHy BRFFRKSt Alndris SIS WhES: PTG raRfigral mobile
user® kI A digasdaravpididifenendhapldink Rackstiatate Flag
. ..Channel s. The p{)ogl em.is solved by net hogs accor di ng )
indicatas, kR £ afgPele £t ?BF pafaresdhc CordFsrytige radio

blocsal 81 d3 Kk dDbifbe Siplign aeeacMiBgibA Civddon 3l sfecific
.general, advantage of _.the invention_is that it supports
o 11%151 iAMOUFRE N | BRRY ahfr sEREIIPPAd Cos tafiiioRk to rTeceive the

USF tdaisig S@h@nréﬁéwiﬁgsl[o%ﬁ@d MeppiAgAr B¢ @hl akHeaN H radio
| east two different uplink Packet Data Channels. A

blocksy scdigedilie advant age of some enbodi nents of the
i nvention

SUMMARY OF THE INVENTION

The problem addressed by the present invention is providing ways
of scheduling wuplink transmission resources and performing
uplink transmissions when mapping radio blocks on at least two

different uplink Packet Data Channels.

The problem is solved by methods according to claims 1 and 9, a
control apparatus according to claim 13 and a mobile station

according to claim 21.

A general advantage of the invention is that it supports uplink
transmissions and scheduling of uplink transmission resources
when mapping radio blocks on at least two different uplink

Packet Data Channels.

A more specific advantage of some embodiments of the invention

is that it allows multiplexing of legacy mobile stations and
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is that it allows nultiplexing of |egacy nobile
stations andnobil e stations supporting mappi ng of
wo 20705bDcks on at | east two different upli nkP@EEE®DS/001641
Data Channels on a common seét of uplink Packet Data
Channel s. The invention wll now be described in nore
detail with reference to exenplary enbodi nents thereof
mobided sfiadd-amist FusTtdate narring a@% ohpaRyi Rgogkawongst least
two Eéﬂﬁ:e LERCRLBTI AN 65 kHE W%x@l&ls ohS & common set of
schematic view of an exanple radi o conmuni cation
uplisgysPegkieh WakahChAenpiesent invention may be enpl oyed.
Fig. 2 is a channel diagramillustrating an exanple
The SSERRNKGOAT LRhLNKnShal BoFl GasbE ARSI S8 OlOfe @ qotaiy with
downl 1 nk PDCH triggering transm ssion of a radio %
refeggncike &Or r @xsomdiany uFrbeklipEols Fitder3afi s amd | gkso  with
refeqje?xg:r AR LchESBEéEJnEQngl gs&faﬂfﬁ od for scheduling
nk transm ssion resources according to the
|nvent|on. Fig. 3Bis a flowdiagramillustrating a
BRIEFy DESCRAPHSONf OF UPEI BRAVENES M ssion according to the
invention. Fig. 4 is a flowdiagramillustrating a
1g.f "TfSH e)éer@éﬁéﬂa@f@ogigﬁmofﬁa@ @gﬂggef Qracﬁ%heg&hrhtﬂgication
uplink transm ssion resources according t e
sys’q'em/em wbachFiche Breseantchaveetioh ayaié | ¢nstoyedng an
exanple scenario of Uplink State Flag transm ssions on
t é%k%l T
Flg‘s?ﬁe uled radio b 5%1§&g%'t et%%??éspE%%?%gﬁﬁp‘a igenarlo of
UplipkCHetatr gFlegi ssrerimicieidiragpama | desekank n§DEH i tistggering
l.acy 0 t n
eranBiRLBLY ofThodL ARy b?&;ﬁ 58 £§§OW@§,P%§$&§1£§°@§M§9 PDCH.
illustrating a first exenplary enbodi nent of a nethod
Fig. foBAupw nk’al tféﬁ@m@@mc@éﬁushgat:@nghea basic method for

scheldiMe R h%k &%%g%nﬁ%%ﬁ% Idustr 88 to  the
I rst exe 'arye ment of | e station
inveagdondi ng to the invention. Flg. 9 is a channe
diagramillustrating an exanple scenario of

Fig. 3B is a flow diagram illustrating a basic method for uplink

transmission according to the invention.

Fig. 4 is a flow diagram illustrating a first exemplary
embodiment of a method for scheduling uplink transmission

resources according to the invention.

Fig. 5 is a channel diagram illustrating an example scenario of
Uplink State Flag transmissions on two downlink PDCHs triggering
transmission of scheduled radio blocks on the corresponding

uplink PDCHs.

Fig. 6 is a Dblock diagram illustrating a first exemplary

embodiment of a control apparatus according to the invention.

Fig. 7 is a flow diagram illustrating a first exemplary
embodiment of a method for uplink transmission according to the

invention.
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burst sequences when two downlink radi o bl ocks are
bot h mapped on two downl i nk Packet Data Channel s.
wWORDALEEEY DESCRI PTI ON OF THE EMBODI MENTS Fi g. BCT/SE2005/001641
illustrates a non-liniting ekanple of a radio
conmuni cati on system SYSI in which the present
i nvention may be enpl oyed. The communication system
Figsyd il @deglﬁcEeFEW@?ammlblwmr&t izon fAgskor kxemplary

[4er I frerre b
oro e S DI RS089S L0Mcion.

stations including nobile stations MS1-M54 . The '
Fig ex@nbf afychanngl adirgsns ééhﬁehre’éw@nalheewrzlwrzm:enarlo of

burd 1CLHEESnEe§ OB CEWBN Kiothh 1aRd &
o Acceg(gﬁl\let vvo?% G EWﬁl) O%hﬁgl ternati v%ﬁa%ar r edth mapped

on tgeo Apaskirdt RackhetsPetenChBSSELls - The core network CN
i ncludes a Mobile servi ces Switching Center (MSC) node

DETzslfﬁk'DtﬂE’écﬂﬁﬁ!di’qe o Servr Cew@%@% services and a

General Packet node SGSN ,
soneti nmes referred to as a serving GPRS support node
Fig (SGEN) illgdteintes t adl orn@@—tlgnprtemgde gwokete soift clred radio

comh PSS C8% NG Yadi 9 qgEese 0F 3@%%5@51\" ﬁﬁ&k& S may be

one or nore "base station control
emplgfy et npfiihe t gommel ¢aigi en acsaz@s:mnetsmrk RNludés Fiag. céllular

rad1c§ 1M§ﬁo%n%t%?]tbsﬁ%lst %.t 't%Qnggﬁbgf%l &L fgz%ged to as a

Each base station contro i s connec
Publggnt fehd diqiidreal NeywotkbasiMiansuéi verpstuaalvng of mobile

staéﬁ@ﬁﬁ)l gj&iﬁ% E%%el%t gtt‘?(gg Jhapssejugr station BTSI

ustr at adl 0 access network RAN
is connected to the nobi |l e services switching center
The w@mmwhany d@eliintlent gedivefcommanicataont hetworkt BETAckncludes

I a ess i ed t
“Phe Bhyiek "CuR.AEED B0 PR IO A & o iR g o ommam)
RANYy efegrrepthatto. vad vt ref@rriedt eof aseaTBes&aEtatﬂoneSgstem (BSS) .
Net work RANI provides radi o comunication between the

Th ccedll Iﬂaér N o] i Qn r n l e
o SNl a) ROTIALGRL S LIETE SR TEL S, contor
(MSG)ntJqucﬂacéISC_éf etrl'raetd prooasdedhecimriunt esracehed heecretiaelss and a
GeneQ:falt hePaL(Jnge mR%rc'lfigceService (GPRS) node SGSN1, sometimes
referred to as a serving GPRS support node (SGSN), which is

tailored to provide packet-switched type services.

The radio access network RAN1 includes one or more base station
controllers (BSCs). For sake of simplicity, the radio access
network RAN1 of Fig. 1 is shown with only one base sgtation
controller BSCl. Each base station controller is connected to
and controls a plurality of base transceiver stations (BTSs)
such as base station transceiver station BTS1 illustrated in
Fig. 1. The radio access network RAN1 is connected to the mobile
services switching center MSCl over an interface referred to as
the A interface while the radio access network RAN1 is connected
to the serving GPRS support node SGSN1 over an interface

referred to as the Gb interface.
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are specified in the 44- and 45-series of the Third
Ceneration partnership Project (3GPP) Techni cal
wep@eiosioeat i ons. The radi o conmuni cati on syst ePCBYERI003/601641
Fig. 1 supports packet switched communication using
General Packet Radi o Service (GPRS) and Enhanced
CGener al Packet Radio Service (EGPRS) according to the
The 38pRigpelfepeat i ¥epigvordo miMilc abironidespatkéiosvwershedication
petwddha Lhet ween hhe Ladig coMALGAL] RS
© the nobile s%lati ons Ms1- I\@Hoccurggﬂtllq%%%% SO ica%ﬁg
statiemsorsac BlsogiorHlewss terBrs)s MSthélYadiver anmardicatimrerface
‘ Tl.+.cO o]l ac | d t
ret Rt RS Sob T S LR e et et T o g e BnHeersace
are cpediifledTeinpotiae y48F oekdFlbwsestiabl iofhdthen ThitcheSeneration
t L LON - Lle. the respective
vtk HIB PIBISRE TePbbREn Rt el bR cnec
data to the radi o comuni cati on network NETI wutilizing
The aradiy} | aRTenpor akgn BEpskerl SWSdstiabl Fided lbetuppertishepacket
: Il ls adj ' [ net wor k.
surk R SoQpbi 808, hiERboRLASFRTPRLEEE SRaS) dofice (ors)
and Brgwnced | GeneafalbneackeinpRedupl SekvPaek iEGPRISA according to
n . PDCHS d a corresponding Uplink State Fl ag
the ?%%%) %%glcéglperlg%rgfespondi ng downl i nk Packet Data
Channel is associated with the uplink Tenporary Bl ock
CommEndwaitaoor derf t eaaksgor tswel togeadi odabh upleitmieen the radio
Late 4 h Link T or Bl ock
comaf {3 CHE IR, SRR B AL S0F WP, "BRP RS Bhuiindy < s s
occugrsedutt ol tomeey spaciedtl esiv Teledraay a Bliock GPREGPRBFs) . The
.SY'S Pack t nel, is defined b .
radlgq%%nm‘c%ﬁg%\?la | og%}m’el?élﬁgnciylE c%aﬁ(r)lneﬂfl%m(%{f‘?%%vi ﬁ’écggtt h Switched
dataf requemyy boppiafy ahd siwoiglle cateiéonal tshatdaesrianding a

ot ek PR, el T e At pith End"flevant
mobideheratiocal MgliMEdsthal esthew thpeseivefmblatketsdatioons MS1-
M54 EREN R 8t amRANCa PO REEOTRENETT Sh THE ftiFBmication

netwsirkt | MBTMS1uWB4izing an uplink Temporary Block Flow

&mbile

established Dbetween the mobile station and the radio

communication network NETL1.

When configuring an uplink Temporary Block Flow, a list of one
or more uplink Packet Data Channels (PDCHs) and a corresponding
Uplink State Flag (USF) value per corresponding downlink Packet
Data Channel is associated with the uplink Temporary Block Flow
in order to support allocation of uplink resources associated

with the uplink Temporary Block Flow.

-

Packet Data Channels are the physical channels used to convey
packet switched data in a GPRS/EGPRS system. Each Packet Data
Channel is defined by a sequence of radio frequency channels
(allowing both frequency hopping and single carrier
alternatives) and time slots (same time slot in each TDMA frame

on which the Packet Data Channel is mapped) .
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includes a first uplink Packet Data Channel CH U and a

correspondi ng first downlink Packet Data Channel CH D
wagooresdooas a second uplink Packet Data ChannebCIZs1005/001641

and a correspondi ng second déwnl i nk Packet Data

Channel CH2D. The packet sw tched data comuni cat ed

usi ng a Teg{gorari Bl ock Flow is organized into a
Flgnur%e?CBFm #rally nk ldamtreitespVdepwimtAec eset Corft rBicket Data

Chahffe £ MAGEabl-oCksonfeas %M%ﬁﬁéﬁ | §2 COMBUR},CaL € ghe radio

over the Uminterface’in a radio conprising
comg@yieneEoRnf Ffurour ST r andni thed nonske utS’G.ﬁéinDrmW ¥S1-MS4
incPagkst Dat ﬁlgénnﬁbl LR th Ktk ngagér e@hbﬂﬂelse}fﬁﬁﬁl and a

nobil e stations may enu exe on the sane u
corpa%nz@tld{m af Cheip n@dwn ik umqkfkt Siadtce FHaagdls am@dasowell as

I
SRS g HLELBL 08, Sl 0635 15, A= Ereponding

secerd oddwar bthlni Racleat Rr ianCiBrated. FHRP.(Vvi a an
est abl i shed upI i nk Tenporary Bl ock Flow) on a dovvnl I nk
The PREk&LE - p St at S
© ?ang{mtte on sai %a%%ovmg Eﬁﬁ%\%%? Bzf%l Chagnﬁ% g%?ﬁ@ﬁ Block
FlOWhGSnmqr@nszt%du @ntdetaecmmbens aﬁsdtaea:toedm.pku GonStral¢Medium

Accg%]ég eBnEQSédOV\(ﬂLd“/‘MA&Ck% (Pcaﬁ block is

S
he radi o conmuni cation ne vvor as sthC ulied
comperbeRted et heshe dim elspmnﬁa@ ul ienkealPhck &l dokt @omprising a
el ¢f adji o bl ock r.a
sequ%n%:)e g{‘ %ﬁé%?oggfi E?gggeé%er? & tgécél%lfr%gy on a Packet
DatasChameell USF granul arity) . Fig. 2 schematically
illustrates an exanple scenario where a nobile

S io ' at i en_as ocj at ed
In nr:ﬂ {rllpb%ill Nk ?gtbgl %Qvé@gl Fmgglgg) 0% 1pns ( may be
mul@lm\lﬁxﬂ Packbe Bamm @lpinmérl E@HIketTmfst;a V\ﬂhemmm@bl |'Ehe Uplink

sea] 9180 005008 (rAALL G000 UL B BALSy, o cne

Dynambnsnhloaatadino bleddikm( " GtciensFi gnoc%) 1n faubile - station

k , Packet g | .
. ey IR S S
empepEty | iBlesk m#jldw) on a downlink Packet Data Channel,

monitors the Uplink State Flags transmitted on said downlink

Packet Data Channel. When the mobile station detects its
associated Uplink State Flag on the downlink Packet Data

" Channel, it means that the radio communication network has

scheduled resources on the corresponding uplink Packet Data
Channel for transmission of one radio block (or a sequence of

four radio blocks depending on the assigned USF granularity).

Fig. 2 schematically illustrates an example scenario where a
mobile station, e.g. mobile station MS3, has been associated
with an Uplink State Flag (“c” in Fig. 2) on a first downlink
Packet Data Channel CH1l. Thus, when mobile station MS3 has
detected its associated Uplink State Flag on the first downlink
packet Data Channel CH1, it transmits a radio block (“C” in Fig.

+2) in four bursts on the corresponding uplink Packet Data

Channel CHL.
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paral | el receive transm ssions on plural Packet Data

Channels in the dowlink and transmt on plural Packet
w@adodostennel s in the uplink. However, radi o bPOUKE2003/@1641

still always mapped as four bursts on one Packet Data

Channel and hence when e.g. two Packet Data Channel s

are used in parallel, tw different radio blocks are

Mobithen i HiQH rewel @ dsPn cpadar alltdsdosn cemebiPddies may in
paré%ﬂéi Chrrngl tr%ﬁsﬁ&géﬁohg %%gﬂggggﬁepé@ﬂéé BELR dhdBnels in

for comrunication in I'0 conmuni cat1 on
he doyrdpmk |qnd1d§faé§@ﬁtpr@p®b€rq]o Emeﬂy Dater v@yerredio in the
uplﬁmPCH§3 pﬁ&&ﬁ?n b2 oERGK agfﬁg S&a@% ? as four
duce t e r'adi o ocC perlo (sone nes rererr 0
burs;§ Prarsw SeicketTPatal fhenvnel, aﬁdlhencéhube@yen@pptm@ Packet
t adi I nt.o d| fferen
pate et Hhante P ReRrlrRYy At s rEtip plocks
are epcdnaickesd CoceiGrahnih ) pemsiéad, oforrmpcpm ngashi Pafoieit Data
Charﬁh‘ér:LStS on one Packet Data Channel, the bl ock period
be reduced fromthe current vaI ue of 20 ns to 10
rrs Simlarly, by mapping the four bursts of a radio
In ¢rdek 4ot ordduge dithéerlbnmcpaa:‘kép [Bitree Cﬁranneio&m@nieation in
%!ﬂ nnel th
GPR%/e%ﬁal(%gl | il ue rrrgscc 6 redéugeder?o on %een Proposed to
modl(ﬂyart@lengfalyhe"adadi blbbkskam—:ep;napgeésonndl Bact]eeltalbmtvae Channels
oweyv S . sgenar i os b
=0 a%e\g%r gfgeldgl%tlé o%?%ﬁl gg}@ %ofz f§ ﬁemo f%m?&]alp?%n]@e L& to as
TrarsuppedionngTihe reviemdilo, bimoak . rm’phung andreegdey the four

il.e stati.o on the sane gr of Pa%et ta
bursg%gnrél S Ia!‘idllhe plroecsen?n%%v% Jn fp‘?lfﬁﬂtd AGkefs fta Channels

in gahedimélng upsln nkwa absmEss| oonr esatll C@sckdE Data Channel)

i nk .t sSi o when ma radi o
i B O SROR 0L R ot PR Ul T R Ty Channel,
the @lanhehter b adiymiet afuddie frvmeiHeordrndditevaAaldeOws 20 ms

co L PLEEI9S,SL. BN Lo SL3L) e pUBPOTLL 10, TR0 NG B, 1y

ontcClfamre ds f&adehegaeyket Data Channels (i.e. one burst on each

Packet Data Channel), the block period/TTI value may be reduced

to only 5 ms.

Changing the radio block mapping as indicated above however

causes problems in scenarios where it would be desirable to
multiplex both new mobile stations supporting the new radio
block mapping and legacy mobile stations on the same group of

Packet Data Channels.

The present invention provides ways of scheduling uplink
transmission resources and performing uplink transmissions when
mapping radio blocks on at least two different wuplink Packet
Data Channels. Embodiments of the invention further allows
multiplexing of mobile stations supporting mapping of radio
blocks on at least two uplink Packet Data Channels and legacy

mobile stations on a common set of uplink Packet Data Channels.
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nobil e stations on a comon set of uplink Packet Data

Channel s. Fig. 3A schematically illustrates a basic
woredonosBoexccor ding to the invention for schedul PYSEI0NS/@1641

radi o communi cati on network,8resources in connection

wi th packet sw tched communication, wherein uplink and

downl ink transm ssions are segnent ed into radi o bl ocks

F1g andPeSCRFREH GaBLYC R L 13Stratean 12 eBaphcamsithodl jaseerding to
the BB iof £o51 &30 £AdT afftll o4 Sré&foségﬂ%fga{:i)én network,

transm ssion of bursts o first radio block on at
resquagias t we dFPﬂefieﬁ%OIdeW#Rh pé@&éﬁetdatsafl@ﬁhﬁ?ﬂel goijuaication,

wheﬁéfr?tuﬁﬂﬁﬁﬁr'é}ﬁi meaahmlﬁkbac%a&éﬁ&géd{ n%eré\f’gnﬁ%%tme%tt%ﬁ into

an Uplink State Flag, associ at
radﬂeq d:tlmks cndvheadh seadid ilpbeck abs otbiweki eed in a plurality

of b?iﬁfkséj.;“.l ed, is transmtted on a first downlink packet
ata channel wherein said first downlink packet data

channel is selected anong a group of downlink packet
At shkam thhnhthe e tespondselgedeoledchoof tsansmbssieasef bursts

o f k t
£ atv‘@ é{: ?585_]5 Hg!ﬂ:ﬁ oﬂa%lf:e lk%?tgaﬁ@gﬁlanneﬁ r%ﬂdnk packet

eac di fferent downl I nk pac
dategradppyedsy dgemt igsdi SﬂbpemwQquehllndaV\bamn splink period.
basi c uplink period and said first downlink packet

at dakd C?@im%ln r@@fﬁﬁ@”%%g%@' dFié% ﬁ%lé%%gﬁltgﬁ W/'v{?gli.na mobile

sai d basic link perio ['ustrates
Statﬁte?cl’hoé%icc‘@bwlhg Staédt h@lrﬁbemad;r@ f btogpl iweks scheduled, is

trarIsrn@L@EdssbRn byff‘ré’@bﬂt)%i&ﬁk' %%c':r%tc OEQFQt 'c@’&ngg tlh wherein

acket sw tched comruni cati on n uplink
saidjofmrihk davarsimks sbapketlr dladegnentene]l ntie raelle)cm@clamong a

oroifib ea8hytaip BAgl | S0 AMALEE 0 ABUAIL Y Ploach o

saidpiath ltdses thtid eliﬁatfiem uglnekepaedebndatal ckénnels, wherein

ownld ck t, st scheduled
eac}{rje\g)ilfrf(rzéle%s a%wlg%%ks;&gn 0 gi%ar st%% %dl birBckSarg group
repregemttsf @eﬂuﬁfeacem&r dabpermtihwa‘uthadl sabﬁobksnap@phgnk period

h .t he-burs flrst r adi
and mg%'%gful ex(/llb”éftc [ a%%%{nf{ssp acq{e B s(f%?%n%]g gtegrt?g?fl%s said
firmtﬂbﬁdremwlmphnnIsamdcbetsldanpln:hhnpefﬁodn a first
subperi od

Fig. 3B illustrates a basic method according to the invention
for uplink transmission by a mobile station in connection with
packet switched communication wherein uplink and downlink
transmissions are segmented into radio blocks and each radio

block is transmitted in a plurality of bursts.

At step 303, an Uplink State Flag associated with the mobile

station is received on a first downlink packet data channel.

At step 304 scheduled resources for transmission of a first
radio block are identified in accordance with a radio block
mapping mode in which the bursts of the first radio block are
scheduled for transmission in time slots on at least two
different wuplink packet data channels in a first subperiod

within a basic uplink period, wherein said first downlink packet
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within a basic uplink period, wherein said first
downl i nk packetdata channel is one of a group of
waelomniosiokd packet data channel s correspondi ng tRCESEI0%601641
said at |east two different9uplink packet data
channel s, wherein each different downlink packet data
channel in said group represents a different subperiod
datayrhanpedaiigd pas €fupl igxeupediodloard iffre msidkathlatianidhgnnels

corrBbpsahthi Y sybperdodgswi hhidt sabdsbasio URL ERKrent uplink
period is derived utilizing the fact that said Uplink

racketatdntE aghdaset eceivhar oM sapabhf iHsifarand | Arwphinet packet
d Shannel,. At; st j up i j mgagﬁ ‘

dara; g %ledsa%%(?_l WP Forentats (ol BKEEAELE Dieiberioa

withihe spddnibaijicngsitieyk 30k ictheadsvigengl » nkhpekindng of said

. or to.. ti . e QUL f . nsai-ttj.ng: .

FirsfY PRI dishin PRI ERNTRTE b AE gerivea

utiléxéanpl ghei FagtGRREY EGHRS Upthu: comitai Ehegonasysterived on

said"ELE Aabad) Bubl OCkc LS SLANSIALEd In four bursts, the
basi ¢ upli'nk period corresponds to the tinme required

for transmtting four bursts on one uplink packet data
At ghenneB05 Theenuhbest of upl ffilker ermdsubgekadkds iwi t Hinengmitted

wein8shg, UL Bbpacriod T shes o et s gl e 201

packet data channels) on which tine slots are
The d@sdduledlink peaacd syhoresfortdse £or sher ddinge breakired for

S, 3 h [ ck i I,k
cronilip b 1 e DLk s oppEs AR ARl opren 1
an exappéei ods @nCFRS (BERPRAMT @dbd ockmingnieppeadn oayébem where a

- Uplid acket : el s, basi pli ' .
raaiff BRCIPAEKD AR, i (BHECHD) ' PRLLRE wptimc
preripdcketrrbspansatiel she eprissenteqliifat ehor stbpeendtsing four
Lthin basi ' eriod, [t 1S possible to stil
bursﬁ% egbp?l?% k%?a?]g %%‘g%@t‘%ﬁ% m %%né{ae Slp'er downl i nk Packet
Data Channel to indicate the allocation of resources -
The avwbedi ng td ffkeenbwsnbperibleclirhppi ag bsshenerilank period

macc B! SR 2 RS0 S SoOULE AL OBkt (ana
correbpgsdinandoinl eok pprcket data channels) on which time slots
are scheduled for transmission of the first radio block. Thus,
if the radio block is mapped on two uplink packet data channels,
the basic uplink period has two subperiods and if the radio
block is mapped on four uplink packet data channels, the basic

uplink period has four subperiods.

By letting different downlink Packet Data Channels represent
different subperiods within a basic uplink period, it is
possible to still wuse Uplink State Flags transmitted per
downlink Packet Data Channel to indicate the allocation of
resources according to the new radio block mapping scheme to
mobile stations supporting this new radio block mapping scheme.
Maintaining the use of Uplink State Flags transmitted per
downlink Packet Data Channel is key to enable multiplexing of

legacy mobile stations and mobile stations supporting the new



10

15

20

25

30

downl i nk Packet Data Channel is key to enable
mul ti pl exi ng of | egacy nobile stations and nobile
W@ e@viosaesd supporting the newr adi o bl ock nappi NBCEHSEE®NE001641
on a common set of uplink Pi€ket Data Channels. Fig. 4
is a flowdiagramillustrating a nethod in a radio
.communi cati on network for scheduling uplink _
radiy OGS TPER1PEs SGRERS QBcBr 8PHYOR0SELf PEsePbikpPagket Data
Chargydiedi nent of the invention. This exenplary nethod may
e.g. be inplenented in the radi o conmuni cati on network
., NETI in Fig, 1 for, scheduling of uplink resources on .
Fig.thd 5 sf ubtdhk PaGEer Dat B2THaRElY CA UtghBoghdn a radio

com®@GeRdivpl | nkeRasket Baka Chemdrdll GRY uplitl S transmission
exenpl ary enbodi nent, the radi o conmunicati on network

TeSOWERCSs UBPEPYIIBGt H-? adi oThFBEK FEPIR IR acETRgidigens of the
invdnte ohegaty o adicty |a(i§/k RRRIANehaf SRRS UERRS dderfred in the

.mappi ng an uplink radio block as four bursts on one
radigy| FHRIPREKRS L Pt BetiankeNEGYr i ¥y Hibasik Gpri meheduling of

upmm%@gr ot d hsnprtﬂeol%qdcg%e%(ﬁlgﬂgf o%é@ﬁgt MRRRLN g:ﬂa%nel CH1U

ich bursts of an uplink ra are mapped onto

and atthiecasecend divpflépint Papkihk Pakket Cltaraetha@iiels, In this
S 3 ] Upki.pk t
exen?;ﬁ%l}ya e[’nB%dfl%nEﬁ'i:, ptg{?g Pagke %%gféﬁl %&m NET1

e Second Uplink Pa t Data Ch _
suppogtyse bogd wiadiion kel dsas imanmginion ik aseriddaig Bax thepliedecy radio

%%5; fi.gwe : | ther. :
bloc}fe t eqﬁér ?tfo%#ﬂn/%%%c e(tl'%t gna gnﬁgla%léﬁ% ]{)a%{el% block
as foagodhngis v Rack atpDatka Ravkate D@l (Chamels sbofiated basic
N L adi I . , i cat i na .
w1 i BeB 1o 9D PE Y, FEeRRRERRE £hh b M Bek iebBlg iy viien
bursglsowshaunl dprdlinkberatigpedl ask f oue arstesl oo sahglleast two
: L ak t CQQ el four pursts.on two .
dlffﬁgjfebgrél ?Lgﬁp iPr%%tk%gcke%%Dacth%EaggﬁheI%&&Atassft&)e A%fSt Uplink
Packelte Padh o Gileouielmaplilig amile tbe amewghd nRIplenkor aayket Data
.n.turn for .gett

| qc W, _wWhi ch.is next . i .
Chanr%eegoul&ﬁl‘:zég slcl:jheadbﬁueb&)eornloéil}t grhlé)r HEHH %Q%%IHWOd' Each
upliBkc KempbabayCiedondd F10W doaufd oGk2Y ite amseupciaitidiy or both of

si ¢ upl-i.n eri.od, 1§ checked.. | e radi,o bl ock )
che s i TR e At Ay SHIRb At pee Petond uplink

Packet Data Channel CH2U, is associated with a radio Dblock

mapping mode attribute indicating whether the radio blocks of
the uplink Temporary Block Flow should all be mapped as four
bursts on a single uplink Packet Data Channel or as four bursts

on two different uplink Packet Data Channels.

At step 401, the radio block mapping mode of an uplink Temporary
Block Flow, which is next in turn for getting resources
scheduled on either or both of the uplink Packet Data Channels

CH1U and CH2U in an upcoming basic uplink period, is checked.

If the radio block mapping mode indicates that bursts should be
mapped onto both the first uplink Packet Data Channel CH1U and
the second uplink Packet Data Channel CH2U (an alternative “2
CHANNELS” at step 401), processing continues at step 402 where

the radio communication network NET1 schedules time slots on
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mapped onto both the first uplink Packet Data Channel
CH U and the second uplink Packet Data Channel CH2U
W@ an7/ab06r native "2 CHANNELS' at step 401) , prOUBSENDFIE1641
conti nues at step 402 wher e itthe radi o communi cati on
network NETI schedules tine slots onboth the first
upl i nk _Packet Data Channel CH U and the second Packet
botipathe CRARREI YOIABY daqheinshisa| GRapreh FHAG! amsHi e second

Pacid100is f0rcrsaind 1 Temer &y %x‘&%n&s@i’on—rgﬁs tf@rtstnﬁadlo block
slots are schedul ed _each on the first uplink packet

for R GeamaeareHBY Osd Filiver - sé‘él@ﬁd tupl FARCPEERES BrEascheduled
acifeiinele GH2U Qf,atikan c?c.%'to@)a‘%f @Waﬁh%loﬁlﬂheaﬁar She second

radio block in a first subperiod wthin the basic
uplﬂufﬁ‘f i BRC]E)%‘H BataAtCT@P@@M@ZW héor adirenspamahpsatiforbursts of

the ng&}@@[‘:k hlo sghedul 63, té”%égj %t n%%%&atwfaﬁ%’gck&e basic

uplink Packet Data Channel secon

. uplimydt e@shel CH2U for transnission of a second radio

bl ock for a Tenporary Bl ock Flow which is now next in

i I t t j .
e 489 4, Sokd S (RO RS Aokt Deflithcn cine
slotg mn oty Hhe Sohidutebizachodet Heats r@hampdl NKH1U and the

seccﬂ'ﬁfkﬁéd@ﬁaDgE@Lnﬁ r%% ?ﬁgUonfthetlS‘%%mPsé@%ursF a ¢second

acket Data Chan or transm ssi on
radihe sutorfen @dIT@H@OJ@ICYi BlackeFdod whbpbr iednawt hent in turn

for &ﬁ@tpﬁé C UEJaEl@.lé o o%é&lj%lglt %E?e%kﬁr %a%rg) qg%lrﬁl% Packet

mapping a ra nme sl ots
Dategothantml § | ¢E1U aaddt ﬁ§2§ecmsumem ketotDatare scheduled

n dj Nt b
eac}%:hgﬂ %h% %il rst mg%g%)y géggfgdir%%%l 'S sc %ﬁﬁgdand on the
Seccgtdépypi@zkanﬁadl@@tabmk@ @h‘am@eé toE2hasicr upkkbnkmission of
i , r.e di e tine requir f or.
bur%n(gﬁi F fl?gng fsl %ﬁ?l br%gi ts on Ck GPRSP E%§§§n%la PR within
the Graminelupliek peried.i nto two subperl ods of length 10

nms each. Furthernore, in this exenplary enbodi nment,
CH D

in 05 ShORATY (R Te Tt MR LRt i e
timeCHlbtandeadie secbathdoiwl ifiksPacket thet asddhanmhealplGHRD Packet
Data Q‘fha%n%‘i%d'c%q[)l %n h%ﬁ%cortl,gvougldljg%epgcggéi%focks (i.e. the
first and second radio blocks scheduled in steps 402 and 403
above) divides the basic uplink period, corresponding to the
time required for transmitting four bursts on a GPRS/EGPRS
Packet Data Channel i.e. 20 ms, into two subperiods of length 10
ms each. Furthermore, in this exemplary embodiment, the first
downlink Packet Data Channel CHID corresponding to the first
uplink Packet Data Channel CHI1U and the second downlink Packet
Data Channel CH2D corresponding to the second uplink Packet Data
Channel CH2U are configured to represent timing of different
subperiods within the basic uplink period. Thus an Uplink State
Flag transmitted on the first downlink Packet Data Channel CHID
indicates that the Temporary Block Flow associated with said
Uplink State Flag on the first downlink Packet Channel CHID has

been allocated timeslots on both uplink Packet Data Channels
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Channel CH2U are configured to represent timng of
di fferent subperiods within the basic uplink period.
wabeeg/ozaesdpl i nk State Fl ag transm tted on t he PCT/SE2005/001641
downl i nk Packet Data Channell?CH D i ndi cates that the
Tenporary Bl ock Fl ow associated with said Uplink State
Flag_on the first downlink Packet Channel CH D has
CHl%e%ﬂdaFﬁagatf@a {GrRESIEES16R 196t I Uptdik Medetdmring a first

hal@"'%@neiﬁ@Honsﬁed 2 %e&i@&smw?ﬁ'l%n f #phadio Staate Flag

bl ock during a first half of the basic uplink perio
trangideteth Ol | BRe sE@ceTd agovrhiski thast-edn Pabasddmnel CHD2

1nd§@él‘@éénlﬁh8%0kt9{e Datg,Ghappels: 2 E&h‘?% &3¢ FLH@Edt Reith said

Temporary Bl ock Fl ow associ at e sai Ink State
UplinlggSsatehd e omd dbdnl sertorRhc Revnbank @Iaa:ﬂw@l MB2 Channel

CHDi‘aﬁaQe%él{'Qﬁg{a_f%t %g"%h%ig% bt Myl i kg gﬁ{e%?cket Data

ta Channel s uring a secon
Channl $&SH T uphd nRiPer dwdifasa aneabnérhal £ vef i theobhdiof uplink

perfc?&”‘c(gsalégcg%‘%{gﬁgtg 0§_Stl Jv%ﬁ}% %&sog §§et Igt?[sfgl LZ&}:er been

annel Wt h e secon
posgibldetbasagssamlatisk peei ddrwid dbenkedon®aPheketDddat aChannel

I D t r ecedi.n flrst haf f _the
CHlIgh\%_]gﬁup lnksg%eérlﬂio df)?glgTE’%sd%leq 1,18 n \Hneir@‘r?% aasnd the
secmwmk@ca)aetcb r&sourede CH2Mr m:téns:m&s@h:enedﬁng fads@ half of

0 Link,channel s CH,U.and .CH2U
the glé%gg% pﬁgg%‘gnﬁﬁﬁ%@t sl Iy o) ftatﬁd&kﬁ?“rc% has been
alledrtat hedabedessbiieri adanisttiissithe ddasa Crarillbnlblock on both
ri Li kno of on i
ueL B SRR R 0 SRPTk ot Sokfds Adbbcrapine of the
sche{dnbecanra@ionblaehpdﬂaey Blhec ks dHaaW)l adl tdubidee-iddbihethin the

L MR LN

Pac]%'éiag Daass oChairesl Vvahh Udle nfenpenaey EBJa@CSaEb@&StLéaéd (via an
the first radi.o bl.ock vvas che ul e t step 402,
upl]\gﬂ(t TP P Y o Tk %&&Wét chafinef"© FLB aﬁ&atlon was

recalwaian Uplink State Flag, associated with the
Tenporary Bl ock Flow for which the second radio bI ock

Thu%glgiakéf f‘%ﬂﬁ& Ste 4O%on€n%nt1%%t81%%oggtgvgmﬂl NETl transmits
an Uplink State Flag, associated with the Temporary Block Flow
for which the first radio block ‘was scheduled at step 402, on
the first downlink Packet Data Channel CHID and also an Uplink
State Flag, associated with the Temporary Block Flow for which
the second radio block was scheduled at step 403, on the second

downlink Packet Data Channel CH2D.

If the radio block mapping mode of the uplink Temporary Block
Flow examined at step 401 indicates that all bursts should be
mapped on one channel (an alternative “1 CHANNEL” at step 401),
the radio communication network NET1 determines at step 405
which uplink Packet Data Channel said Temporary Block Flow is

associated with.

If said Temporary Block Flow is associated with the first uplink
Packet Data Channel CHIU (an alternative “FIRST” at step 405),
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If the radio bl ock mappi ng node of the uplink
Tenporary Bl ock Fl ow exam ned at step 401 indicates
wa b@t/osdob9 bur st s shoul d be 3ped on one channeCT/SEAN05/001641
alternative 1 CHANNEL" at stép 401) , the radio
communi cati on network NETI determ nes at step 405

whi ch uplink PRacket nnel said orary Bl ock
the PR o Roiiattd O Lt I I R or S a8 oL RE F D 406,
timécﬁsa&:‘elﬁmoa]lt edlz,@«ﬂ i rishe dih T Bk uphiRktPasket @i&ﬁn)el CHlU for
annel CH U (an t ative "FIRS]" at step 405
tra%%?&mﬂﬁw@caﬁ%r? ﬁ%%n NETF2 h%%‘[lﬁ%’éalpﬁét Js?‘éb FlOW and
alsA06imé | BBoSEOLS athd heeddi®t upPihkk pRakke! darld Channel CH2U
Channel ., CH U for. transm ssion of a radio block for

for shrPahPoreR yOBI SR TERGW LA I REPEH nEC¥| 6t STIWRFY Block

FlowesoRd 4pl inlePagket gaatanghannel,@d2U 681 the second uplink
transm ssion of another radio block for a Tenporary

Packgito ety Gwameet H2Purn for getting resources on the
second uplink Packet Data Channel CH2U. If said

If $aRNBEOrBENpod}OeK 10wk SraswoGiat adskbtBrbhe waaPndhe second
upl i nk _Packet Data Channel CH2U (an alternat|ve

upllréE@@qfﬁ taPadee fraopr !, CHRE (a8i eleernahivat i 8RCOND” at step

ao2)netyws K-AETH shedidiestidh StaRAad, Ni‘.’![‘ﬂe s%h‘éﬁ%l@@ the step
second uillnk Packet Data Channel CH2U

407t r&adi §5PbR 6P éheaﬁ%cw%ckpiwksaaek$éw@@1t@r Whgimgad CH2U
for R MaRdAls0 df e Sdets wivdihesdd rﬁl&%éﬂﬁof@ﬁ}‘eﬁlock Flow

Dat a Channel CH U for transm ssion of another radio
and gileek Hae §lpdmporatfepfésrtruphinkxParhetuPataofhannel CH1U

for g@ﬁﬁa@lémr 68s enthle fidsl uplénk Packet q%&;ﬁ)rary Block
Channel CH U. In situations where said Tenporary Bl ock

Flovr| 3@kt s Woukdr® o fore eaEbiciat sasauraepotdn t heef ifigist uplink

Pacgggjﬂgy% $ecoRd upkipk Packet Data Channels CH U and
CH2U, the radi o conmuni cati on network NETI alternates

bet ween schedul i ng according to steps 406 and 407. At
In  gieprbens hehegei dadshipieeransn Reedbr FUW@T|is found to be

| St F 0 h
assécf:.%!’%’raaﬁnztjt%?gg%ha’:@?ﬁ ffg%%v%h :ag% gﬁréa éé&g{ﬁ Wﬁifnf{ Facket Data

Charmﬁi@duqﬂé oRCheCH2Y st thpl irAdiPackenniai gathannelet@arly NETL
alt¥hddle HoiikedoWrhbk1RAGKEEPREALGhAONEL S Bys ana 407.

At step 408 the radio communication network NET1 transmits an
Uplink State Flag associated with the Temporary Block Flow for
which a radio block was scheduled on the first uplink Packet
Data Channel CH1U on the first downlink packet Data Channel CH1D
and an Uplink State Flag associated with the Temporary Block
Flow for which a radio block was scheduled on the second uplink
Packet Data Channel CH2U on the second downlink packet Data
Channel CH2D.

Fig. 5 illustrates en example scenario where scheduling
according to Fig. 4 has Dbeen performed. According to this
example scenario, a first mobile station MS1 and a second mobile
station MS2 in Fig. 1 are EGPRS mobile stations supporting the

proposed new way of mapping radio blocks while a third mobile
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and an Uplink State Flag associated with the Tenporary
Bl ock Flow for which a radio bl ock was schedul ed on

wo b@7es3end upl i nk Packet Da&%hChannel CH2U onPCTIBE2005/001641
second downl i nk packet Data~Channel CH2D. Fig. 5
illustrates en exanple scenari o where schedul i ng

accordi.ng to Fi has_been orned. Accordin
statygng a%ﬁ@e égﬁﬁipomog |r§EaEﬁBPI¥S§té?|EﬁgNB %ﬁ% legacy
moblélésegﬁ@’didiﬁﬁ)@l | grst ghien el&@&pl@e Figendrds e GRS Mbi ke first
statlonﬁg rting the prqoposed new wa of mappi ng

TeMHRIGY B W QSR |4 ot gfation MS1

has fiesksd haﬁ@btigtéaawﬁml N4 UpLEbhl. sBadke #1%@;&%{ eRbidR first
stations, In_this exanple scenario, there is a first

downidpko PR B Bek AR CORIPRLo GHA nhP c AeEReads TemPoRpsY | BLock Flow
throiltg@i k@ MBSl Hhass asns ass9ci atad sidh g Uphd nkesit g&H?esSuated

a on the first downlink Packet Data Channe

Wltha agééa?ﬂdl ner e yFBRECR PRowbehsasgRivtimkink et Data

Char#RAi | @15 at aor\;ﬂ\@d h@émgsﬁgr S%Q%'cﬁt &fh W  Bn@Bulh! WK ch the
State Flag on the second downlink Packet Data

thixdhafplet L eHzba td arhi ¥83 Téwsor aesn BRGek bR Hibdghan Uplink
Staamyqfagt he drhimsb @fé@ bt 9 MRRahas heen @%Q%Pt@ﬁp and

with an Uplink State Flag ¢ on the first downlin
a f¢¥ﬁﬁ%tTE%P%I@ﬁﬁnﬁépd@ﬂE§Qﬂuﬁh¥qwﬁhtwhx@hp@hénﬁqynﬁﬂ<Hwblle

stat:@o%wﬁélrm ﬂ@éﬁhagggcigﬁ'é& E‘ﬁ{@l@' L& g%ﬂtlh ns%g%ﬁag d on

been associated with an Upli State
the gecond downlliink Packet Data Chanmnel @&@@ In this

exanpl e scenari o, when perform ng the processing

In aafy didgto St e ddd-id) orgel, t g schedi gy uplhdk o ocgess:Lng

transmi ssions in the basic upllnk peri od correspon
accarslinpvkof rSetr?és 405 i qudEHNte hechedwte aapll Sl obgensmissions

in U igksRa J@@ F?e@aanebﬁ%&ham Ct@UTDme ffx'aﬁngs N+5 to

Tenporary oW I's next In turn for gett
N+8 p@s@@aecégr%h@m e¢condpurhinpl Pakk@PacRata Déhannels CH1U and

CHztph%%%?Ei g?'on oth FlU@EC§1 iyE #?%ﬁcﬁéetéfﬁ %%%L§Ettlng

step 4 i nk Pac nne
reSQMﬂ@G@HEQhEdnledan@nbgghonpéﬁnh Pacbetrﬁdt@ Ghagke s fGILU and

CH2Ut.th{efn| gtll-xq% Q’ %eoc ﬂ:ld.fw'e L tSt (gnqbél (e bc'otch uplink

are sche don ot up i HK pac &t annet s P
Packet Data Channels CHI1U and CH2U for transmls<51on of a first
radio block A for the first Temporary Block Flow. At step 403
time slots are scheduled on both uplink packet Data Channels
CH1U and CH2U for transmission of a second radio block B for the
second Temporary Block Flow since the second Temporary Block
Flow was next in line after the first Temporary Block Flow for
having resources scheduled on both .uplink Packet Data Channels

CH1U and CH2U.

In accordance with how uplink resources have been scheduled in
TDMA frames N+5 to N+8, the Uplink State Flag a associated with
the first Temporary Block Flow is transmitted on the first
downlink Packet Data Channel CHID and the Uplink State Flag b

associated with the second Temporary Block Flow is transmitted
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CH U and CH2U for transm ssion of a second radi o bl ock

B for the second Tenporary Bl ock Flow since the second
waeeposasy Bl ock Flow was next in line after tPEI/fE2083/001641

Tenporary Bl ock Flow for ha\;15ng resources schedul ed on

bot h uplink Packet Data Channels CH U and CH2U. In

accordance w th_how %pﬁﬁ i nk resour ces have been

on EhRedgrendi FOTBRVARST dREESHBAtE IFhennede AL AE Sther 404 in

TOMA| BEaReSs0Ci @t eghaM th the first Tenporary Bl ock Fl ow
is transmtted on the first downlink Packet Data

Channel CH D and the Uplink State FlLag b associj at ed
UpoRy; t REP W RZ ontP TeRbeF ar §0BI 0tR FPEWARFs EPanSAPPeBden uplink

trah i SErel dawrlddthdPackes s Patial CARNRRIr 1R Rt r8iSPhding to
404 in TDVA frames N+l to N+4. Upon returning_to ste

TDMigofrpmesr P tt® deheduP GBF rﬁ%rtsrtar?é":ﬁ 3@l j pplink Packet

Dat&@NehAghe PaSER1UPLLAK BB, 04 HeOTYIBSRONEL fa&if %ek Flow is
franmes N+9 to N+12 on the first and second upl i

nex A ROTUBEL & Gh e G G aRIoEFROTb e ol 8 Sither one of
the TRIPORA Y FAlQEE FDRWal ScRgxhel 8 téﬁjf'bt hencigetctﬂ T e third

resources schedul ed on either one plink Pac
Tempeif 3 ChBAAEKs FWU Bpd CHAY. bren t asstgTedpdhar nyBr'%}E kUpllnk

pacfé@vxseb@as @{Aﬁ@e%ﬁﬁsmﬂ tt%ef' &%ttsue&bng R@eg%d at step

Data Channel CH U hence tine slofts are sch
406 st ep 4tkeon Fhest i raplipki nEaPh@Ret Dpgea CHwmmmstl CHEHLU  for

traﬂ&ﬁ:.éé%nbﬁsbo'}agJ.oa ]5?(9(':]9 @l 985 @ ortﬁl%?%ﬁgoli_a% Block

enporary Bl ock ow in TDVA franes N+9
Flow| susTBMe Flrswmescheduited Nitlst im0k s hergesdad scheduled

n cket t
v [Rhiaecsel L s O HGTRNLETRRAIR oo oo
TDMA ofir athe T elipdr ap yNBLcKoF| bwamhmcﬁﬂ@n next anntharnradmo block

D f%t Eﬁggf%?éﬁl‘frf%ﬁggPajt_‘%erg&gnltg%&ﬁo ﬂ%c ai: e111 Détj%n turn for

annel ccordance wup résources
getave heenusohedyl dthd sefodd fupdriek Na@kteo Natd, Chhenel CH2U.
Uplink State Flag c associ ated with the third

i JEIRAZGBLOEk ELAh RNUIAAL LY R scpqten in
TDMA| faproen S$idt i @t é‘ﬁﬂvﬂ,t I‘thdﬂék_:é@izm’ld;t?ﬁa&pﬁ'ﬁagy cBheebthbmd with
thei st:htirr%‘nsﬂﬁﬁ&gary Block Flow is transmitted on the first
downlink Packet Data Channel CH1D and the Uplink State Flag d
associated with the second Temporary Block Flow is transmitted
on the second downlink Packet Data Channel CH2D at step 408 in
TDMA frames N+5 to N+8.

Please note that even though not illustrated in the present
example scenario, the first and second mobile stations MS1-MS2
would typically be associated with Uplink State Flags on both
downlink Packet Data Channels CHID-CH2D so as to provide full
flexibility as regards in which subperiod (i.e. the first half
or the second/last half) within a basic uplink period said
mobile stations MS1-MS2 may be scheduled uplink transmission

resources on both uplink Packet Data Channels CHI1U-CH2U.
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on the second downlink Packet Data Channel CH2D at
step 408 in TDVA franes N#5 to N+8 . Pl ease note that
we@n/osioeugh not illustrated_ in the present exedpBE2005/001641
scenario, the first and secdfid nobile stations MSL-MS2
woul d typically be associated wth Uplink State Fl ags
n bot h downl | nk Packet ta Channel s CHLD CH2D so as
in ‘%bep%%%?étf% | ERP eRFBTP+YY ak2feq af GEIHRL GREEPR System Sysl
illhetipaldddid iFgy. the fheé Stadal §oti bhecseeadt el aSc1 of Fig.
e

half) wthin a basic uplink period said nobil

I PR S - N heaebeose FéGmse @ TuBipnk 4t {aKeAPEstha actual

radilE SO Las S Rotharipl | 9K Baeket 1Bat @ a8l S thys, the Base
CHLU-CH2U. 16 In the context of the exenplary radio

Statd Rt bies yBEeh BYavidesusneatesenpd apyg erbodieat of a
tBase abphir-aRuEONl EQt St OLnLBI G; {d.Pr |

Con_of thgb%et_hog_ st eps o%fn!?g?% (excgi)r%";? e{\rgt %Fmr)%%lkll%dUhHg

up L fianssligs ipar eeserrsespiniganandtios) withhosckeheswitched

conmﬁéﬁ%xﬁiﬁgd.Oﬁﬁﬁpﬂkﬁég|s%%t§§glcgﬁg¥b§§§roggcfxfﬂp¥ﬁa¥s digital
enbodi ment  of a control apparatus according to e

datg nuemgesting schetultmy dpl i nikhe r absm ssébn a espurgesmmable
ddy ann io Lt ipackel swilLh ication. The. .

pre bé;Sse stgtgitlon(bc%%lt ?&?ﬁerfgSO\%}%%cﬁggggggygi flg% gglt apggtlcular

progyegeessitisy feincddiony psi schieduflonm skaaspsogedubibyetime slots

forFWf%fgﬁigsfgﬁ &ﬁe%ug%gﬁo%¥% thghﬁpeﬁﬂﬁei%%ﬁﬁkﬁ&%ﬁgﬁﬁghannels

particular programme ncétion-as sche
CH1Gs cire@lufHAg, t iamel dihotss derfaormmshhesinenhofl Isiepiss 401-403 and

w0334 0 2y P PO £y L E, G, funccion

as Hitigtindghweeprocéssoinisiaksogprognamiedivn f(seet isreps 404

agnk Ni_td ati ng ans-for injitiatin r.ansm,ssi on_(see ‘
and s?%%s OE{O}; %1 d %SQ% %P%F"%r}g%? aB:'JLrl S%r irgaftazceUpFﬁ?&S on the
apprratietE agiowrlidie apgprlopr i abetdowshiankePacketibat and CH2D

. el CH and CH2D.i nf orm e, nobile . statjons . .
lnfo%%%éﬁ% wmglﬁ r ﬁﬁ k SHPEASHs s‘?%ﬂ%%% oliPted: begpsmission
resauiredullede Teermaidisddulad] .0 THansMi sl aradifo Sttdhsmission of

. ink .S Fl h [ Pack
st PGS BhcFl o8, e dovel o PROKEL BBLS L e

CHlIbasedt rcHsreayver however performed by the base transceiver

station BTS1 in response to instructions provided to the base
transceiver station BTS1 from the base station controller BSC1.
Fig. 6 schematically illustrates a logical block diagram of a
control apparatus 600 according to the invention comprising said
scheduling means 601 operable connected to said initiating means
602.

Fig. 7 is a flow diagram illustrating a method in a mobile
station for performing‘uplink transmission according to a first
exemplary embodiment of the invention. This exemplary method‘may
e.g. be implemenfed in the first mobile station MS1 of Fig. 1
and used for performing uplink transmissions in the radio
communication system SYS1 in Fig. 1. In this exemplary
embodiment, the mobile station MS1 supports both radio block

mapping according to the legacy radio block mapping of
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station BTSlI in response to instructions provided to

the base transceiver station BTSI fromthe base
wa@r@vioseront rol | er BSCO . g 6 schemati cal | yPCT/SE2005/001641

illustrates a | ogical block alagran1of a contro

apparatus 600 according to the invention conprising

sai d schedullgﬁgﬁeans 601 operabl e connected to said
CPRY/NARA i g SredRPL6HL. 2R 5P1?n}<sradf-PoWaFEgﬁanfour bursts on

oneldﬂﬂ$ﬁkf@%bm@iﬁrﬁEth%ahﬁeQ)nEEH'Ehétﬁkbﬁﬁséarnew radio block
perfarmng uplink transm ssion accordlng%to a first

mappég:gnﬁmambla%mrﬁéﬁt obf aphBPLARENTREHC Fhrskexaprapyed onto

‘at IE&&EKEﬁ@YdEfEerQﬁtlﬁBhﬁHﬁnbﬁgkéB bﬁ%a“dﬁahdgwﬁléich as the

station MSl_of Fig. 1 and used for¥£erforn1ng upl i nk
firsty JpRhiREi dinckat tﬂ@t@ adigneedm At o stBeemesesd Uplink

Packidt Mdka lchahfel Neg2eXerRbary 8B RM cdiOMRU R rk NETL
station M5Bl supports both radi o bl ock mapping

and  gheorgiid &t & telfd oneifiddyneadi 5obRgtRenepphay radio blocks are

mapp%fdGPBé/ EGRES (b1 £k W@q@e@@leﬁ upl, g nk, & adi nla]ln)@:c stite  Flags

four bursts on one uplink Packet Data Cha
recejvegosied KR repihioled| sektheppied ishawidhbburigttemfreqed. In

thlsuDEkaﬁprQgﬂfo &51 £ mepped Cﬁ&&?o aty,] £ast S‘ﬁ%ﬁggy mode is

ferent upli et Data Channel s suc
agreﬁdr shewme?mkthac Rf@tdllgat@r@hm@tlm Uhemdotheasdcdmg mobile

| C
seechl thSrcUst LA ChatTe} M TIENS, saocr govs o
the newdpitle agelertomm hoWbt adi andl othesar eimapped itw t Hghe radio

;1 t ei ved
connfBicals 5 SELE NGO UL Ll P18 8 ELRRS aneliihasas o
raduduhiqu@npi@myn@n@bdrnbmne foe eadhoolfl dde mmﬂmm@ Temporary

a radi.o co on rk

mocUA s SBLARCLPEAYCERSL U8y 0 SATRLEALLE" DEHEr Ko
TempPerpor a?rlgpcat O koW sheul@r af.he bepbidepest ad$ ofiolBl puasls on a

. Lhu ixﬁ rad 0_comm nication network NET
singl e%r?osjﬁ"lnl sé{lélil on et n%ar?ﬁ‘ ng" a?ag gﬂ&ﬁ?s Ihném two
diff@tbﬂkbupélhkrPaakbtobataSCh@hmeksTenporary Bl ock Fl ows
i ndi cati ng whether the radi o bl ocks of the uplink
Tenmporary Bl ock Fl ow should all be mapped as four
At shepsU91on thesimopliaeupkhbkoRacketd it sahaphihk 08t&Se Flag on

one cﬂp qyrséo efigkogacﬂot Data Chamnels it is monitoring. The

selection of downlink Packet Data Channels the mobile station is
currently monitoring is determined by on which downlink Packet
Data Channels uplink Temporary Block Flows of the mobile station
MS1 have been assigned Uplink State Flags.

At step 702 the mobile station MS1 determines whether the
received Uplink State Flag is associated with one of its uplink
Temporary Block Flows, i.e. whether the received Uplink State
Flag is associated with the mobile station MS1l. If the received
Uplink State Flag is not associated with one of the mobile
stations uplink Temporary Block Flows (an alternative NO at step
702), processing as a result of receiving this Uplink State Flag

is finished.
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di fferent uplink Packet Data Channels . At step 701,

the nobile station receives an Uplink State Flag on
woer®7o5306he downl i nk Packet Data Channels it iBCT/SE2005/001641

nonitoring. The sel ection of®downl i nk Packet Data

Channel s the nobile station is currently nonitoring is

determ ned by on whi ch downlink Packet Data Channels

upl i nk Tenporary Bl ock Fl ows of the nobile station NS

If Ry eegrR s Sidnetk Wik St & I Bdfced MsSE@ IR with one

the nobile station MSI determ nes whether the received
of (8 nobidite HRS i s sitliiated TR ofBjadk uffiae  (an

altelepokar YeBl ek Hdsrod). e.crhetdisr d r@cd’iﬁ(‘cﬁi \'ﬁ@éjl checks the

Uplink State Flag i s associated with the nobi l
radigt losk WBPPing mpder @éeth@dcwceme@twéwka'gemgomy Block
Flowa%@%lt@beqo‘yl th one of the nobile stations uplink
Tenmporary Block Flows (an alternative NO at step 702)
processing as a result of receiving this Uplink
If e adelieck | RRERLAY| Foffe Ofe caiife g sRarary Block

Flow l18@1icS teRdeed a3t edhoMditah w%ﬁpédjeorfg%p'ﬂc@ch the first

stations uplink Tenporary Bl ock Flows (an alternative
upliyks BackatepDzd2) Chammelp®ile sndt itdre h/seceh@cka@hlné: Packet

patd a@h&u@pcbﬁﬁﬁpp@aﬂa aoder-9icihe @Qn@{pgﬁ& ggl step 703),

Temporary Block Flow at step 703. If the radio
Proqgsspinag qmmfe%aii@ gpebnk Odenpang yt@oeﬂ@biﬂawstatlon MS1

deri v%g;' LA S£§d§go%gcpewﬁ&Peﬂagn ROt 1ea for

first upI [ nk Packet Data anne U and e secon
saldjplllphknlpa&ewom Chboiel FERRU gran santiermmhnﬂe Packet Data

NEL S+ at, St € 3) rag g LU t
crar AL 2ol SBe09) il USAEI00 SRR, BEDg sas
timimgdiod mlwclsqhﬂdaiidqﬂasfa@?een lotvdd Wssdhof dmcaelnaﬂgsqoqumon which

o STOSALKSE SRR LAY S FLSh B, sise FLag
was gaicgitviedi. nghef mphélechedulied Mali andl dok vsdig communication
el RIEA0E, 8100, Mgl Sonhiok Eagtel BRgnienighcie srom
fixadbbpletstal i anulvs amrd fhmrmmmﬁmsngahﬂmngneimﬂ(natlon
exchg%gled W e% %Omﬂgurli%%ert%t andl c%rg'xeeldt herllnrﬂjl‘f'é:nllgogarry Block
Flow) of how different downlink Packet Data Channels represents
different subperiods within a basic uplink period. Thus, as
already elaborated in connection with Fig. 4, in this exemplary
embodiment the first downlink Packet Data Channel CHID
corresponds to the first 10 ms subperiod of the upcoming 20 ms
basic uplink period while the second downlink Packet Data
Channel CH2ZD corresponds to the second 10 ms subperiod of said
basic uplink period. Consequently, if the Uplink State Flag was
received on the first downlink Packet Data Channel CH1D, the
mobile stations concludes that the radio block is scheduled in
the first 10 ms subperiod of said basic uplink period, while if
the Uplink State Flag was received on the second downlink Packet
Data Channels CH2D, said radio block is scheduled in the second

10 ms subperiod of said basic uplink period.
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fixed protocol rules or fromexplicit signaling

i nformati on exchanged when configuring the concerned
wapdo7noksodenpor ary Bl ock Fl ow) of how differ ent PCDsEdonFién1641

Packet Data Channels represéfits different subperiods

within a basic uplink period. Thus, as already

el aborated in connection with Fig. 4, in this

At gkeRpl APy ERSodoMEAe (HeFiors itttk Tikketcimafialed radio

blodiapsg! SGHdD GOr 1186 PPBRSoE T NB1bLESE 1k, Men SYPRETI Q% siots
of the upcomng 20 ms basic ugl ink period while the
sche@rlstl eowhPERk thece etr That2ndhshfelsecRD eliadpoiisket Data

CharleidecHs0Rdaleuis ShRGIdied ofn sahd Basie cWPldikstep 704,
period. Consequently, if the Uplink State Flag was
the raadio ddl otk tife Hhussteidber itrknpadkeedDanatlhafinebt two time

siofftBy boeanulibpsstakbon GR08) s 1Ll ) B or in

the slast bagl dims isdlosednodothhiubdink Phekepl DakaStheenels CHLU
i ] r .‘ P k m

ona Sy 18 USECINE0R Ll SCETd foMLLgl Packet Date

ann sal o) I'sTSC uled in the
second 10 ns subperiod of said basic uplink period. At
If whepradse bheckompbpisgatiode tafarssid suskink sEérapotrady Block
L §: saji ' Tgﬂﬂpjr ry_B I i .
Flov% ﬂghc?%gnée@(g%oggégc%%gu%g# sg}r% bot Cﬁeg?i #%?Egﬁd%%e&ne uplink
PacksicobdtaplFhaknpicker Balte@wanng s* CHCHANNBLCH2W, step 703),

%g i n . resul at 4, e _radi-ao bl.,ock.
pro st q%;s g?rtgjﬁlegrw% a%gmsitt% gd '7|o?16t f‘ﬁ%g’g‘? r E{“gt \f\n@%tqﬁl%e Ssﬁab o Ms1
trarmgmigot hsapd | akh@deked DadaoChaprkl $oCH daiaghdutHk ofemporary

' l.gst, .1 Al l, ot \ upl ihk Packe t
stodf 8y SELY Bl S ARROHD B LK FRSERL PReer pae
Charper]l odortésphredingi dobl dok dapplagknitdelkeft saatdaumhamkel on
. Te ck, F i ndi cates that all  bursts oul .
Whl%le%%gﬁe%lﬁﬁo%%a%%%%ﬁgngﬁefeﬁgﬁge%hgﬁneﬁte@an?&' "_lq'lus, if
the dipkimiatStae IFICGHANNE "ratestead ADIhe pfocessdognlink Packet
re the. nobile st

caontinu t 706 . tion MSl .
pate TR Q0 BT e M bce TR Re o Wl Tkio block
on F¥aspafarst Buptknkl aredket heatbnmecisdotisl schedyl eghire if the
.t he | i nk _Packet Data Chanpel corresponding to the
Up Lo FPREERECRG: T3 Ot CRENTER G v ooHan Bl ey ePacket
DateFlGpawesl @D vethatnsdie: WdatidiUSirddsmits the radio block
on the second uplink Packet Data Channel CH2U.

Returning to the example scenario illustrated in Fig. 5,
performing processing according to Fig. 7 in the first mobile
station MS1 would result in the first mobile station MS1
receiving Uplink State Flag a in TDMA frames N+1 to N+4 on the
first downlink Packet Data Channel CHID at step 701. The mobile
station MS1 would then conclude that it has been scheduled an
uplink radio block on both uplink Packet Data Channels CH1U and
CH2U. At step 704 the mobile station MS1 would derive timing of
said scheduled radio block as being the first half of the

upcoming basic period in TDMA frames N+5 to N+8 from the fact

that the Uplink State Flag was received on the first downlink
Packet Data Channel CHID. The mobile station would finally
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the Uplink State Flag was received on the first
downl i nk Packet Data Channel CH D, the npbile station
W0 e@n®mioss t he radi o bl ock on the first upli nkP@EEE®DS/001641
Data Channel CH U, while if 2%e Uplink State Flag was
recei ved on the second downli nk Packet Data Channel
the, nobile station transmts the radi o bl ock on

' tral?gr’f%l"sejé%‘ﬁﬁo uBtPrk PadRetthSattaleamkiie tpdulRd 9 Fge first

and t 8ebBAGEX @D B SPEBREE O Dalthusthatedh & Nchh§-ch2y during ToMA
perform ng_processing according to Fig. 7 in the first

fraI?ﬁfml\f“’eS 5t NP -Msl woul d result in the first mobile
station MSl receiving Uplink State Flag a in TDVA

Figframpenbinkttieaitd aniuberhicest dpvwatdmbk Backet -at @mb diment
Channel CH D at gtep 701r The nobil e rgﬂt)(at%gn S smpgdimen

of them &G uddatAgn | (ehds e ke hewlka Epman MR i ﬁkl Flg 1)

dﬂg bl ggk ot Pagket
sccsathy D ook Dot ipynlis Popket ks Saammils O o

111%%?@%64. #ithg Fé0-saVd sEhedundeitadigaiioek ¥lbeiingludes a
traﬂé'it?itfﬂérs%@ﬁl gngf al BecHRGRM %zbasdd:t}pe(g % T%Mﬁqected to

frames N+5 8 fromthe fact that
dlglmaélg Jlsn rwwr&w iyl dovelhe nﬁo:pacdzétamragramable

roddanne! g &l DThzhecﬂmHﬁt%&atg&n dhgegt@a' Ly ft?{ar%{s%ﬁlt and

radio block Ain the tineslots sc on t
the greiceteend8ipl iirk aPapked D@t&f@ﬁmmllsa@}ﬂwmus according

to @HE'nﬁGﬁgmﬂﬁﬁééyﬁ%%a@igngndf3%61jf g f&&ﬁ?ﬁ %%%%ce The

l'ustrates an exenplary first e I 'ment o
prOCsﬁt%tql’onBQé Fonipigilise andt coprNBhatesFitthe lopematbodsngf the

traﬁﬁq?t'tj:@ef msgritlggdf qthw@ re;ablngsbae %QO%&OC%W is in

ustrate nobi | € 'St at10on
parﬁmllﬁdesplaogrrnamdtt@,r St@lraﬁuoaseedzel Vering02infiotied by the

recdRRLANE2 CORNEELEH: 18, db 8! LAl ARLBPIRERISIAGy (step 701 in

circuitry in ormo a progr anmabl e proce
Fig. T7hhe peabsm tpercgilins sdtaptdichd ocd rainsws t7@hd7ehein order

8 edto .receive radio si
to é?%glr \c{{%%g ﬁél%%é % spé:’glf)ncaffl GReTFEP 9 %%ﬁslregdl gor the
mobijIret esfaicieon Timed pondessohe8&&amnﬁrtmle$ @&od aeorshnades uplink
traﬁéﬁ? ega;;g%ggg%}trg %aaq 1 le(Mrégghggggr?gggV8905 in
Fig. 7).

Apart from the exemplary embodiment of the invention disclosed
above, there are several ways of providing rearrangements,
modifications and substitutions of the disclosed embodiment

resulting in additional embodiments of the invention.

The uplink Packet Data Channels CH1U and CH2U and corresponding
downlink Packet Data Channels CHID and CH2D may in some
embodiments of the invention be provided as different time slots
on the same radio frequency channel (or the same sequence of
different radio frequency channels) according to the current
multislot scheme of GPRS/EGPRS. In other embodiments of. the
invention, the uplink Packet Data Channels CH1U and CH2U and
corresponding downlink Packet Data Channels CH1D and CH2D may

instead be provided using a common time slot but two different
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particul ar programmed to, in response to being
informed by the receiver 802 of reception of an Uplink
wE@resIebeag (step 701 in Fig. 7 ) , perform preCESEIONF 001641

according to steps 702-704 a4 order to identify uplink

transm ssi on resources schedul ed for. the nobile

station and order the transmtter 801 to perform
radifp| | fkegvansyti sshapngl sl i domg daiad | Heffergmd sequences of
diffé?%%&!9§§iﬂ§tfﬁédgghd§1dﬂ%%néﬁSb acéBQE%n%rgg‘ghﬁu%ti carrier

exenpl ary enbodi nent "of the invention diSclosed above,
schenrer e are several ways of providing rearrangenents,

nodi fi'cati ons and substitutions of the disclosed

e r&swdd ' i L I ogi S : ;
Theinven#?%ﬁ%EThe J%%%%fbggé gigég?gaéﬁgﬂngFgE%hI68%%%Q8 in the
cont@ty ahdtleer tevpohntdng Bownl | bhe Paefet Catmmuthaahéds network

: y ; $QMe,ent: e | nt.ion

may e ot as T FPoita e obe ps tphEel st ngrs un ink
Temdarsgueriglochanhey, (that het sane beguenckedfildilf fesemtces in a

seadhp TEAUEIEN, SIS ROERIe LB B4 B e vty

all ofpreclkelingyeatbpariofie) uptiitikirPaekebafat a hkhinde| period, by

. U or ndi downl i .nk Packe a .
crag S D B B oEr ok Tt B e Drov Hothusiy ulink
TempporzorgronBlocke sFdbwbubnt wa diddwerlamtkr adtaxKetequeaticy Channel

nnels (Qr_t di.fferent sequences of different
repé%%ﬁ%#¥%%d%§%é%gfﬁgﬁheﬁgﬁpggégﬁding to a nmulti carrier

schenme . The concept of extended dynam c all ocation
The reyndsptapy itad ink tHeteoflext gobhnuheribyemtiyoalsdhls, applied
- ' 0 Lcat. t wor indicate.to a . :
in L0, PR o R AT Y i Tt gPyomi cation
netvBlmdc kmelowndiadte t thas bmehitehedthsdtadr espnocestedd &ith an

sel ect ed subperi nd | foll.ow ng. subperi ods
upl](ngftglﬁ%né IEY afﬁjocp ecl'gioal"?rg s%a\éd‘er igjotds) ¥t hPHSy scheduled
resdiasias uphi rk peteéoded bgubpansadt timngoma Upl | fduSt abRsecutive

Fl ag_associated with.the uplink Tenporary Block Fl ow
basish “Srdon | AREPATRer Mht £TCREMGT PBor S8eHT gt heCate Flag
asswelaciedwstibpeheodiplink Temporary Block Flow on a downlink

Packet Data Channel representing the selected subperiod.

Existing signaling mechanisms for configuring Temporary Block
Flows as regards use of extended dynamic allocation and/or
Uplink State Flag granularity may be used for configuring
Temporary Block Flows in connection with the invention. Support
for an arbitrary Uplink State Flag granularity (i.e. not only
one or four), could be provided by extending the signaling

mechanisms accordingly.

There are different alternatives for how radio block mapping in
the downlink direction may be performed for the downlink Packet
Data Channels corresponding to the set of at least two uplink
Packet Data Channels for which scheduling of transmission
resources and uplink transmission are performed according to the

present invention.
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The concept of Uplink State Flag granularity may al so
be applied in the context of the invention. Thus, the
WO 2@70536nTuni cati on network nmay indicate to aPemBE085/001641
station associated with an @ ink Tenporary Bl ock
Flow, that it has been schedul ed resources in a
sel ected subperiod in one or four consecutive basic_
One , GLitRENBELVEITOBN t PEnsHR t PRAgtasnUdihaklegary Madjio block

mapPsPCi at 8d WirhAshieruphi Bk 1 TR Yo Bl QCk W& on one
downl i nk Packet Data annel representing the selected

dowhispferfasceEbata nighanephl | 7y Feepdbnenssfof apparatuses and

met SUM | QuNiNg {TRRATLY u@i‘l‘i'.‘zi’ﬂgﬁ)@ﬁ%s aii%%%ﬁg%i%? F;Eglsre is no

ext ended dynam c all ocation and/or Uplink State

impagtanonakicwy Uaike Sisele f BLlagsnfirgurinsnsTenpmdr yBoth legacy
Reig s :hp C Lon \M ' [ S r .

G’PRéf?)}or ané:a?b\g?)# Fgr yQ%%Fﬁ}IEgStégléﬁ F%ggpg’?g%ﬂ ar i ?/ Eil%%%cjy radio

blogipt mappingnasoweldurds , neguEGPRE pradvilde ds byt esendipgorting

t g in h @51% cGar dingl ! e e .
the dlﬁf%?’zr ent %I %&?ﬁ%t ?@é o$ %glw 4%12 i )(gl%lglc ﬁ%%pibnogt}} pronLtor
Uplithe ddwiiesnk Rliagsct iagdl meeded viger Bataed (fioe.t hbave downlink
I n k t a | r ndji_.ng to e se
remi L MLOBR Saol o pharel EE0 SRAT st opl Al ontne/mac
contyedile ded gyl iofg toranshilsst ohayes osigesl angl) uphi dkwnlink Packet
r ] SSLON.are p r acgor di 0 the.presen .

DatalE n@gﬁﬂ%%()qﬂéﬂa ergﬁg?i \r/{gsdewoﬁﬁg gleerligdoc‘l Yrai i %ugnq? OeCtk mapping
modg egacy radi o bl ock mapping, i.e. transmtting all

t radj o__hl k,.on .,one. downl i nk cket Data..
Mo%ﬁngé]r%n?ant%v o‘ﬁlg}lrg%t & eoftoap%)%rlé? LEs gﬁa Rsthodidisy block
mappivey i nVeat | nappingi ai ngpdiki sohbdler oat ke, ldarar etws Offerent

i pa Qn w_Upl-ink State Fla are transntted. Both
Pac#ée%ac%yat@R% ‘o Tllséj stat ?%R& oﬁPWEb%oraFﬁﬁcFﬁ%n' in
embddigamytsr addD bhppkraeppeng aﬁd\Nehﬂetléh&dEeWcEG:’RSlémbii_hﬁention

.-.Stations su ting the n radi o ock mapping int .
uti (AR P PP AR S, Upte oAt ate SRR e would still
need etei ve datandnittedaye dowrl ik skenpen abneBl sk HOWSpacket

for_ ,recei.ving appljcation data, RLC/MAC control )
ig‘ﬁ%‘#eq ay&rt sihal FARHUSH dFwnl | ARIacY mobile
multPacdksied on any one of the channels in said set of at least

two uplink Packet Data Channels and hence monitoring Uplink
State Flag transmissions on the corresponding downlink Packet
Data Channels. Both legacy GPRS/EGPRS mobile stations only
supporting the legacy radio block mapping as well as new EGPRS
mobile stations supporting the new radio block mapping in the
uplink can monitor Uplink States Flags but only new EGPRS mobile
stations supporting the new radio block mapping in the downlink
will be able to receive data (i.e. have downlink Temporary Block
Flows) on downlink Packet Data Channels when the new radio block
mapping mode is used. Since only new mobile stations anyway can
receive data on downlink Packet Data Channels when the new radio
block mapping mode is used, additional/new requirements on

coding schemes, burst formats etc may be placed on mobile
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Dat a Channels which only use the | egacy radi o bl ock
mappi ng node . Another alternative would be to
WO niorosBeee t he new radi o bl ock mapping, i.e. MREPSEYOFH001641
radi o bl ock on at |east two2different Packet Data
Channels, also in the dowlink direction. In.
enbodi nents of apparatuses and net hods of the
statimprentwboichy mieleidz itn>g rtéh‘-iGéVal tlstnaenvedet hactptiinkg Stat the new
[ to be transmtted in four
radléu?%%s?ﬁ%nw% ih "Packet Data Channel in order
not to confuse any Iegacy nmobi l e nmul ti pl exed on any
If vy dhe mewadael blprksnpdprsey b6 aseﬁe@statmt‘u@fidmmlink

el e ni U | i
Fac Ei l‘iﬁ%ransm SSI o@ns fot—ha?g%fcg‘??eg%oﬁ ng w19 %ra%smlet data
to lmm noditid eClsantiebss , Bot b . | pgacydEPRSMEGERS ']mbpdneary Block

FJ_OW%I aéérorksear;ggg\% nfoliljgﬁor tét the | & at[ r adl qéo(:(l:é(mmlink Packet

as new Sat
Datasu@b@nnehg t e nawy taadtiearnlaltdwie meppi ig ipoddiolpl ikbk provide

n.onitor Upli atsFIasbtonI
aowr AT eh xRt %8‘?&” O DS RoWSRa BISLEe nabptigne By
app]jylirtgj‘leadmvs'ndeldnlqnmﬂél ofe gpbeatdom ecieveidatihdi legacy radio

ave downl | orar Bl ock _Fl o n downl i nk
plodh Bt L e e o e thav T Ra R0 off Guid e fpvmink
PackmdeDaisa ushdnnéi nc&sordgp]rmﬂ nobr| & Seteai i 6AS dﬁﬂm\ma)‘lk Packet
ta Chan vvh

Datay R rte it R SRREF HUP nBAEe, SO0 edachadi kLot ions

and /4rew Iﬁ@ﬂlﬂ:&i@ﬂ’emb}?o@]ﬂ liﬁaﬁpﬂggSQIi]eﬁSmﬁpprﬁg tEOVIle% H1Gck on
| etalons |1 C nee O recejve

ot R Gl G AL eBr AP REE L EhERRar r S0 CHBERe Hepp gl ied

whenscttnﬁfesmnltftaﬁfg‘ yda e BGWn[oa:CilQa bk 0k SRPPERPPbEt U880 tBAs new
of downl i nk. Packet Data Channels, it will not

radlﬁe%gé) & BPEPEBYt FEREMPt data to | egacy nobile

stations, i.e. provide downlink Tenporary Bl ock Fl ows
Mappfl(mrg | egaty mikidkes sbat ipn, 1@asthi §w6etdl(33féi@ﬂt| | BKcket Data

Packet aCha els As an .alternative

“&?glﬁ b‘T’}gai% BFE: d&%ﬁ%tﬁwnﬁerﬁ%ﬁﬂar VP%PBEk Ef%%‘s Fépgs in
fouﬂ egacyt 0l eosd atioans 1By atRdNgpatll Xadhdmade Ofauses the
Uplin erSattalt%n F\I\]Iha(:)gr et-l,on ltbgetnl:ae%grcr:ﬁ/ti[.ggl :CL)n bursts belonging to two
different radio blocks. Fig 9 schematically illustrates an
example séenario where two radio blocks in the downlink
direction are both mapped onto both downlink Packet Channels
CH1D and CH2D of the system illustrated in Fig. 1. Thus the
first downlink radio block 'is transmitted in four bursts bll-
bl4, while the second downlink radio block is transmitted in
four bursts b21-b24. A first Uplink State Flag transmitted on
downlink Packet Data Channel CHID in TDMA frames M+l to M+4 is
encoded in bursts bll and bl3 of the first radio block and
bursts b21 and b23 of the second radio block. In a similar way,
a second Uplink State Flag transmitted on downlink Packet Data
Channel CH2D in TDMA frames M+l to M+4 is encoded in bursts bl2,
bl4 of the first radio block and bursts b22 and b24 of the

second radio block. Thus the sequence of bursts conveying the
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bl ock mapping (i.e. mapping a radio block on a single
downl i nk Packet Data Channel) is applied for a set of
wa@lonnsioke Packet Data Channel s when transmi tt i POI/SEX005/001641
to | egacy nobile stations agd the new radi o bl ock
mapping (i.e. mapping a radio block on at |east two
di fferent downlink Packet Data Channels) is applied
firsthaéiplimdnsitiaite iy adatc@ntsd siosbiolfe batratisobd 1suppdr t bRY and b23

t hi j 0 p| p Lo .
and bP%%ks%%\géﬁIeg]t@ﬁ e(g]étg rgE ere t%lgac&ﬁ/% %acgn&wg}r‘?glellns]f State
Flagiwhi ¢enstists tpﬁnsmmuemﬁg éﬂdh Upblék Sbate Rrags Hh2v. Other
f our one d mnl nk. Packet nnel

ts
1 etlafHE ST R R FPaiy T B (VARSI eTbq-Pvnich burst
of hurzsatdaobebbasrgk ngotibdt e d‘hé;f)ﬁé@nhsr aﬂrco bhosks. eElcg ®n both

chemat i Iy |IIu trat I enari o where
dowﬁi&? %: %aFﬁg &o%ﬁﬂ nR™di ﬁgé fon are both
napped onto both domnllnk Packet Channels CH D and

TheChﬁﬁbséatyen&wshe&sﬂﬂeﬁﬂd%uE@ enskig. pkqpéﬂubuﬁim contents

£or T T I, O e (HE ST W ik 7501 7 of Bpidovm ik

dlredtidﬁuﬁﬁpdﬂdﬁidﬁ1t&@Uboﬁdm§tSchébebﬁéedAlﬁlbshsébhtﬂke radio
ate FLag transmtted on d i nk e annel
blO%fﬁ PROTROR | T RARENE I Mha T WA bfglédS. Rthurtig . Please
notel thandcid 300§ clidel dni risé 1w dhadi Wl o Cke Bétle bd S&81 H21Ing coding
of. the second radio, block. Jn a s

st i S o CCPFHE 1T MR O EEtP e GOWIPEE Béw coding

schdigsk eforDaise GhameheCd2Bni wiTEDMBLhESr apeenMibnt o MH4 i s
encoded in bursts bl2 , bl4 of the first radi o bl ock

and,.bursts b22 2 h ond _r d|o | ock. Thus
For A, ARt Thidr CoLlRvag: AGICRER Fr BUPRAKRagADeBIocks
the Hdld waingf Hisweftibwsstsibkl:, bl 3, b21 and b23 and the
sequence of bursts conveying the second Uplink State

FOI‘aIF%ﬁ%ﬁS?L%%: 02%£3ﬁ§%§ sotSX|§¥§£Tdr tggb24 PﬁéOSltlonS

repidBeait iy stpdinia cadice ierk cousd ke vmpped eechvvaurst are
bur s each on both domnllnksgacket at a_ channel s CH

alwaysy D5%fe s§8Hy RESLGre8Sndeded tolendffe 169, 171,
172 prioper 1ag,stieontrersh burst). In the context of the example

scenario of Fig. 9, the USF bits in the sequence of bursts used
to convey the first Uplink State Flag would be encoded the same
way as if the first Uplink State Flag was transmitted in one
radio Dblock mapped as four consecutive bursts on the first
downlink Packet Data Channel CHID. Stealing Flag (SF) bits do
not need to be examined for decoding the Uplink State Flags for
these coding schemes and can thus be mapped entirely within a
single radio block transmitted on both downlink Packet Data
Channels CHID-CH2D and used to enable a mobile station decoding
said radio block to determine whether the radio block header
follows the MCS-5 to MCS-6 format or the MCS-7 to MCS-9 format

and perform decoding accordingly.

For coding schemes MCS-1 to MCS-4, the position of the USF bits

vary in each burst as follows:
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for transm ssion of data and Uplink State Flags in the
downl i nk direction depends on the codi ng schene used
w0 poocos®erut i ve radi o bl ocks used for transm SBRCDBEH5/001641

an Uplink State Flag. Pleasemote that the discussion
bel ow mainly relate to existing coding schenes, but it
is of course also possible to define new codi ng

bursichengsi f grosugei drrs donridet il@®;wi t h the invention. For
codi ng schemes MCS-1 to MCS-9 defined for EGPRS Radi o

ks, & [.1.0W I tyati@ns arise: For coding
bur%:?eh}sl{/%é{%%loo\ﬂ\%%-%, gtﬁﬁe 9%Pt positions representing

Uplink State Flags (USF bits) in each burst are al ways
burshe3 sdvet assi {iRints pdbsi td%n$21550, 151, 168, 169, 17I
172, 177, 178, 195 in each burst) . In the context of

burdd€s X3! ’ ' Iof igg 9 ., the USF bits in the
urééequence gfo%ﬁlﬁg@éé stedszf’o%gonvey the first Uplink
State Flag woul d be encoded the sane way as if the

Forfi thesepl raRiBgat eécheng. washer adkiA t thek | npombtient o of the

' NSEC Ut rsts ir .
ceafh 6k SRS D houA CESECUUYLN B Ot Il it 1
seqignee dehotfomeedbryshe exaei vredifor decdding difderent radio

' f t [ e a
1ol el Elason aht U536 £00) BRCSEDCDER, WAAD: rovons
the t alagreen stleinon hotthelowrtiadte Rdckéte Baarlieasgehsrio of Fig.

. and. ys t ' station decodi .
o, b DECRERI et eH08RLE Bt BULEEsTRA' HAY, FEERE fowmLine
Paclheiadeatd oChamsel hEHMISuS etio tMCS:@Brvfayr neite of itde BBk State

0 -9 ma nd f di ccor dizn . Faqr
Flad o ies edrhee e 11D, AR 550 e ARl TR (el Rl above
schdme s Thary o eactsdwisto apldldsows: hestsetjuenbiet of bursts on

positiong O .. 50, 100, rst . Dbi ition 4, 84,
the 9%‘?%%‘?3‘?0‘65,“1: ”g’f t P%%é?? ibﬂé%%a 1@*,‘8‘%%‘?1 8‘%%% LPEEd 4§‘? Brpvey the
secq@odi Tpbisk 2Stat, Fbég, Fdret Hes2, codd ngbgzhebesd . t hertisdr, the

Ste%r&é%%ééggfﬁgz (ég%h %ggéﬁ?aggdb%%%t Sopeggcl'tl obt?z?st in said
sequence of bursts on the respective downlink Packet Data
Channel need to be set to indicate CS-4 (i.e. the sequence
00, 01, 01, 10]1). EGPRS mobile stations capable of and needing
to decode a radio block mapped on both downlink Packet Data
Channels CHID and CH2D, can determine from detecting GMSK
modulation of the transmitted bursts that the radio blocks must
have a header format according to the MCS-1 to MCS-4 format and

perform decoding accordingly.

A modified coding of CS-1 radio Dblocks could be used (for
providing e.g. RLC/MAC signaling) in which the same header
format as for MCS-1 to MCS-4 is used and indicating in the
header that this modified CS-1 coding scheme .has been used. The

same measures as discussed above for MCS-1 to MCS-4 apply.

Since coding schemes MCS-1 to MCS-4 (and the proposed modified
CS-1 coding scheme) use GMSK modulation while coding schemes

MCS-5 to MCS-9 use 8-PSK modulation, and a legacy mobile station
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sequence of four bursts (belonging to two different
radi o bl ocks) transmtted on one downlink Packet Data
w@hansdoed ol | ows t he above schene. In the contPXI/SES005/001641
t he exanple scenario of Fig.20 , the USF bits in the
sequence of bursts on the first downlink Packet Data
Channel CH D used to convey the first Uplink State
woutdagotj be. ablle, thl 8caf2an aiid]l 28, Streled Tlead ol f ovhd hessociated

burdpQVe,aehe fJPér?t ORO‘@%L“LEL%%O%' S0 "i\—Peol I%Ji (1%-'%1 Lhe 85t glownlink

sequence o ursts on the§&86Rd dotn
rad@hahﬁeckéyﬁeﬂaseuomOOEonw@yngh@chemmnuhhﬁﬂldﬂbéﬁmﬁdé so as to

g 2 2 b24. Futher the Stealing
ensgké € %%SF F@%ﬁigg P 55T S HERh burst in said
sequence of bursts on the respecti ve downlink Packet

In pheafthahnekempddry oeblodatenios | il atcbi 0% 4st(alt1&m theording
u 0 1 e,statlon
co SEearientn, "hadtay' Phta  BE g oa v an GiRF 0Lk Sagpedte fomm
of @n cbntrhntiownal nlkrcﬁkgmdnahalﬁbé apfhannels 1(3'||1£%e'ﬂlcfdi|‘|3_|aentlfy1ng
fromdetectin dul ati of _t.he
e el OB P B AP oo T aGT BRoERE. St Mid e station.
In headwildorway, annotﬂén@ufgttéﬁemﬁxaﬁytéw&&ihﬂaﬁpkmﬁh control
rf ecadi n cordln di fied codi ng of
app%ggngg % %oggs Cou ebelnlY gx&)_lv.()porr% ed!rnaagagproces'51ng
c1rRuCtt*_lk/Aﬁ.‘nS|t@@alﬂmg[) of ahcehvtheisase beadebmh@bTBl BScessor
used and jndicating in the

aCt%ea er ?%a%‘ %?I\lgsljrﬁ%lﬂ?aébs@é“ i iR ieh SReisas Howeier, any
digisal. dihe gmmmeﬁﬁﬁmgeelﬁ@uﬂtﬁﬁU&agabQEOWQSfﬁérﬁ@%ﬁing thege

odi h MCS-I to MCS-4
ool 8555 BPEL 455 SRS SIS ML o Mt oriing

in %Keﬁodﬂl atth opawhilelcodisngsschEmReMeS Rodi: MeSr-Quits etc.
dulatlon a | egacy nobile stationwuld

ProliSe PSK nd
ro%’é?m%aeb Bl F9G T d PRY BEF“ELHQ PEPESRFHY | faqgprding to the

invassbsh at @énbubét sdatsash ehd f ebenthhedul Al ops, ﬁ@?d also for
schedul i ng of omnllnk radlo bl ocks /sel ection

pro%%ﬁﬁ%ﬂ?é% G9%&d® -so as to ensure that

this situation does not arise. In the first exenplary
Insiéﬁl@dbﬂenhﬁlﬂﬁ @h@@aﬂs% Healdion aErPING A BINE acting as a
i nventi on, %It data processing circuitry in the
conffjac? apparat according to the invention for scheduling
uplink transmission resources, other nodes in the radio
communication network NET1, such as the base transceiver station
BTS1 and the serving GPRS node SGSN1, could act as such control

apparatuses.

Initially it would be desirable that both radio communication
networks and mobile stations support both the legacy radio block
mapping mode and the proposed new radio block mapping mode.
However, as radio communication networks get upgraded and in
particular legacy mobile stations are replaced by new mobile
stations, the support of legacy 'radio block mapping mode for
uplink transmissions may eventually be abandoned. Thus
embodiments of the invention may be provided which both support

a mix of the legacy radio block mapping and the proposed new
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of a conventional programuabl e processor is used for
i dentifying uplink transm ssion resources schedul ed
wo 00705360 bi | € station. In a simlar way, in PEESEINT001641
exenpl ary enbodi nent of a cohAfrol apparatus according
to the invention, digital data processing circuitry in
the form of a conventional progranmabl e processor acts
radpet plesks awemirionereemtl and embbiamengsmealy. supporting the
new r data processing circuitry capabl e
g@g§g§ %%ﬁ?%gﬂéﬁg§§$proce33|ng tasks coul d be used,
g. multiple processors working in series or in
WheﬁaﬁéﬁﬁépllASI@él(ﬁ%%ﬁeﬁéotegnu @lhaﬂﬂs eprink perlod on at
0 o ceSS|n ccordi.n

to the rnventi
mobjded sttafuldror mpyodessmﬂglmmmt $d> t@e@idﬁ@r HoasSkSt prefers to
kg§ qui foh ase station co roIIer
pery ﬁ ég'a ggh roI arat us decof i ragddo qéloCkS each
mappﬁdemll omlfyororse h@jdllim]ngPapkEBk mltan@haﬁ'ﬁdsln or as two radio

0 5 node t he O CO ni cati on
blo%gg LE%?ﬁQE¥%EQ% ch ass?%ghba éJf&hngég r Bgbgj drfennels in
di £ BFsknandubipe rs e ngfa%%adwoﬁassesmplﬁgul $e26bdaS The radio
Ini,tiall woul d be

at uses
e e
mapprbiy | essd aby ohsesmpboie bethibheel ggaby badeApkhagkto decode

[ node, and..t he proposed radi o bl ock_ map
radf@pBlo eV o, g% %ﬁnﬁéfgé??ﬂFnE?ﬁﬁ%Péeg@ﬁte%natlves
andu@gq:aﬁi@dﬂlamh |a1tparﬂatczu}earlsj egaay 1Apkithe stations are

repl aced by new nobile stations, the support of |egacy
radi o bl ock mappi ng node for uplink transmi ssions may
eventual | y be abandoned. Thus enbodi nents of the

i nvention may be provided which both support a m x of
the | egacy radi o bl ock mappi ng and the proposed

new adi o bl ock mappi ng as well as enbodi nents only
supporting the new radi o bl ock mappi ng. Wen
scheduling all tine slots in a basic uplink period on
at | east two Uplink packet Data Channels to one nobile
station, the nobile station my be allowed to decide
how it prefers to
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performradi o bl ock mapping, e.g. as two radi o bl ocks

each mapped on only one uplink Packet Data Channel or
wa@sgoowmssosadi o bl ocks each magged on bot h upl i NRCPEEL08$/001641

Dat a Channels in different bperi ods of said basic

upl i-nk period. The radi o comuni cati on network can

then decide the type of radio bl ock mappi ng used by

the mobile station e.g. b§t&EMEnpting to decode radio

bl ocks according to the different possible
1al ter patdnees aRd gec=ta oMEeRmaht 85P8LL Y &idiSydBSt (NET1) for

likely, CLAIM5 1 . A nethod in a radio conmunication
Sﬁ%ﬁ—%ikﬂ% NEPLE KO rt e HEH S 4R UBEFANC s syimgipction with
phEREHT %%ﬁﬂd%é&onesﬁhﬁﬁﬂc%tignpa%@réw t&@ﬂhk and downlink

conmuni cati on, wherein uplink and downl
tr@aﬁ@hﬁ§%@%ﬁsa§?eS§§@ﬁ§ﬁ?édlPﬁPoIﬁédpokﬁKG%%% (@) and each
réagerQQdﬁnHQ Qkaﬁﬁmh%tkﬁaﬂﬁﬁlEtgﬁdféfiéyUBE'ih%éﬁ , said

bursts, said nethod conprising the steps

m@éh@@u?@ﬁ@r%%ﬁng therestedrs ofor transm ssion of bursts

of a first radio block (A) on at least two different

s@ﬁéaaislﬁ@cl@bmatﬁm%hw@éss £SHLLE ) s & 1o Ekf%tursts of a

Eerlo within a basic uplink perio transmttin
f%B@ ) rafiophlakk Stat eon| af tagst b@@o@iﬁf%ﬂem\ttlhphlnk packet

aaeRi Eﬁaﬁﬁéﬁéoﬂcﬂ@'é é@ft%@'&h ﬁiéé Siri g9 Bhack, 1o

was schedul ed, on a |rs et dat a channe
UPE}Pk»p§é+@@ted among a group of domnllnk packet data
channel s (CHLD- CH2D) corresponding to each of said at

tf§ﬁ§&1£$ﬂﬁ§ Qﬁ@ﬁ?ngnuﬂbhﬁﬁkp%ﬁﬁ%% gty &%ynmgékoi}ated with
( CH own

wherei n each different i'nk pac
adaphidRamelticeHI®sdinpjon visield grodp fispresaitio dlock was

sghééﬂ&@t %%bpgrlﬂ%swtabﬂnget dkﬂ)%%'k%tUpché?é( %ﬁf B?Agl (CHID)

said first downlink pac ata channe
S?b@?é@@nt%mqnﬁ(jaflggpu@ub@érlann&nﬂk npgak@tbaéata channels

(SR PP | Abr o J&%{nghodcoa%%rﬁif Ngetogghgi Ml fAld  two
urther conpri si

different uplink packet data channels (CHL1U-CH2U), wherein
each different downlink packet data channel (CHL1D-CH2D) in
said group represents a different subperiod within said basic
uplink period and said first downlink packet data channel
(CH1D) represents said first subperiod within said basic

uplink period.

2. A method according to c¢laim 1, said method further
comprising:

scheduling (403) time slots for transmission of bursts of a
second radio block (B) on said at least two different uplink
packet data channels (CHLU-CH2U) in a second subperiod within

said basic uplink period;

transmitting (404) an Uplink State flag (b), associated with
a mobile station (MS2) for which said second radio block was
scheduled, on a second downlink packet data channel (CH2D)

selected among said group of downlink packet data channels
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scheduling (403) tinme slots for transm ssion of bursts
of a second radio block (B) on said at |east two
waledo7eswne upl i nk packet data channel s ( CHLU QPRISSEI0D5/601641
second subperiod within sai@d%basic uplink period;
transmtting (404) an Uplink State flag (b) ,
associated with a nobile station (M52 ) for which said
(€BtDACH2AN] owmaoekn weaid chedon@ dlownl tls cearpie d okt 2 n¢<hannel

BEAE ALk 3ol o6 g SRR OB masc

u@hndkspenndddomnllnk packet data channel (CH2D)
represents said second subperiod within said basic
S0P o REEbE, adeor GBI 0d 2GSRI 19, | QALALINZ said first
mhere i n-sal rst subperirod precedes’ sal d secon
sﬂhppﬁtoddpraceded basd csapbndkspepentod #n . saidgebastc uplink
accordlng to claim2 , wherein said second subperiod
F&@ddes said first subperiod in said basic uplink
perlod 5 . A nethod according to any one of clains
41- 4p whetkod t@ec¢Edmng1(ﬁosunhalmasﬂo UMMEﬁElperE@éd second

rrespgnds to t i dANga& & 1ink
S R A L S N e
p€handel . 6 . A nethod according to any one of clalns

1-5, wherein said at least two different uplink packet

sdata ¢ | $c é&g&sa 2 aSIQSbﬁte Qe tAQ, 'I"%P%l‘f@{em the

data C annels upli nk period has t
1&nbphrmﬂﬂssald baAlnenmddnhxﬂﬁxnw@ Egraﬁﬁan@SoﬁO the time

r%ggkggdlf%r f%ns %gh%s gl?gﬁ%ﬁg fjgf & Eﬁgéﬁ on one

data anne S €O our uplin packe
u@&tﬁkchanketsDand Shadndasi c uplink period has four
subperlods . A nmethod according to any one of

X cﬂﬁn NSl COPPLL S A9 1S6hegHbiagn saia

%G)m%t:hoc—l S %Oqf Ight r ansrf\{ SSIeon of + %UYS S Ojf-‘!
at least two different uplink packet data channels (CHL1U-
CH2U) consist of two uplink packet data channels and said

basic uplink period has two subperiods.

7. A method according to any one of claims 1-5, wherein said
at least two different uplink packet data channels consist of
four uplink packet data channels and said basic uplink period

hag four subperiods.

8. A method according to any one of claims 1-7, said method
further comprising:

scheduling (406) time slots for transmission of all bursts of
a third radio block (C) on one of said at least two different
uplink packet data channels (CH1U-CH2U) in another basic
uplink period;

transmitting (408) an Uplink State flag (c¢), assocliated with
a mobile station (MS3) for which said third radio block (C)
was scheduled, on a downlink packet data channel (CH1D)

corresponding to said uplink packet data channel (CH1U) on
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a third radio block (C) on one of said at |east two
di fferent uplink packet data channels (CHLU CH2U) in
wa@rerhssoebasi ¢ uplink period; transmtting (40B)T/8E2005/001641
Uplink State flag (c) , ass6fiated with a nobile
station (MS3) for which said third radio block (C was
schedul ed, on a downlink packet data channel (CH D) | )
whdehe SpARdi tHgne oskare Gpri FKapseREtingt Puawdmat Ssaid third
LU, 8nrwhi,eh.sakfehiMBgsl ots for transmtting bursts
rogﬁlsgjl))d third éraadi oebl ock were scheduled. 9 . A nethod
in a nobile station (Msl) for uplink transm ssion in
9‘50%”91%%% ght% RRfEek SW.teRAd (FRATURLEALLIANKWREERER] ssion
upl'i nk an ownl ink transm ssions are segnented into .
inadeonieocken ( Avih amdckath sattehed oconmuticaisian. t egherein
LR .a,pl I L hur ' hod._ c Y t-he di
u??é%%{ o‘éfggrg%é’ﬂg/?ﬁg (%‘I Sng%. gﬁrs;kg%?a%e ezlé:g a_l)l © ]_fa o
bidsskei atf2dDh t andhecadhi |mdiat iloiVBlD)s ofransisted in a
ownl i. nk cke ta_ck tiiqf yi )
A L R e S e s S
radi o block (A) in accordance with a radio bl ock _
neappvigand 33 n arh UhinkhStarstBlag (@b appeciabelowith the
r Sﬁgﬁ ul Of Ng4l, S$1 | | slots 1
“g)%cig{é I(sggst? O?l Wo |C$f ecsr?gn% %:b %%ké%qggﬁie@gd%?gk%ﬁgﬁnggs hanne
(CBHDW;CH2U) in a first subperiod within a basic uplink
peri od, wherein said first downlink packet data
- {6GH Qo) 9rQuBuptedownli nk Ragkelsion of
13%?1?1? é% eI@%d@l%%%é%orrgggon%i ng to each of ??On or @
foaist arabéastbieckdi (Alerdm apkpukapeaekevidat @ radio block

noel . ) , i.n each ¢ ff t [

SURINE) b S R gt each e e bk (o
arepreedentis ed didf eremssigsger od iime nsbael pasat least two
i nk_perioad_and ei e .t 1 0 j jESt . :
BB P B LD ol R ARy o eiee
suftideirdiody whehimct theeticsanol Upk i plerSbdt e wHeatpifa) saed first
o%r%ﬁ.li\ﬁ?{d Sé‘c ea#:dcifaltraSthqgnV\ldl’]elai nlic@ﬁ‘b%etig ato%e of a group of

downlink packet data channels (CHID-CH2D) corresponding to

each of said at 1least two different uplink packet data
channels (CHL1U-CH2U), wherein each different downlink packet
data channel (CH1D-CH2D) in said group represents a different
subperiod within said basic uplink period and wherein the
timing of said first subperiod within said basic wuplink
period is derived utilizing the fact that said Uplink State
Flag (a) was received on said first downlink packet data
channel (CHiD);

transmitting (305) the first uplink radio block (A) utilizing

the resources identified in said identifying step.

10. A method according to claim 9, wherein the length of said
basic wuplink period corresponds to the time required for
transmitting all bursts of a radio block on one uplink Packet

Data Channel.
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channel (CH D) ; transmtting (305) the first uplink
radi o block (A) utilizing the resources identified in
wa@200d/053ent i fyi ng step. 10. A_net hod accor di ngP€DSE003/601641
9 , wherein the I ength of satd basic upl i nk peri od
corresponds to the tine required for transmtting al
ggrsts of a radio alock on one uplink Packet Data
afindtethod  aCRRYHEBIadCordingOrs &y eHeiBF &-didns wherein

8140, atWhakeist saivd a&llfﬁ@ﬁénﬁ wqdisffker gaticap! ' Hgta channels
acket da ta channel s CHlU-CHQUL consi st of
éﬁﬁ?fﬁﬁ%%kk@?naéﬁﬁ Gfanhep s URddn mR?Q%%Ecdﬁﬁﬁlﬁ@annels and

sPEd 1196k hasyd Mas yhperd 9ds s k3o Aupethedsaccording to

any one of clainms 9-10, wherein said at |east two
di fferent uplink packet data channels (CHLU CH2U)
1Zondi d1eioG oBFCAPRLRE Fack@Y dang Gfanpbrimand-d44i.d wherein-

sHB$| Guphienktper8d AasrlAdt SURNEHKOUS kit Ad&@é]t rQannels
apparatus (600) in a radio comuni cati on network

(¢ GHIYr sepsdsti fF dumkuptansnpackeh Faseurdesmieds and
s&LANSLL ON {1k RAGKRIq W d GRRE- GRIIPARLGRLI Oon, wherein

uplink and downlink transm ssions are segnented into
radi o bl ocks and each radio block is transnmtted in a
131 urfal iR bursperadaisd 4§90 at i8 cdnpFadipg: communication

nSEReA | iRETIRaNS, GQél)lecﬁtQIlé?hﬁﬂﬂ!!Lhﬁg ttx'arﬁ%nals%t(lirf Ofesources

transm ssion of bursts of a first radi o bl ock
int quwacting ditbr eptcker i myvitsdiest aetrmuehanahéps, wherein

uﬁfh@y'gﬁgﬁddﬁhfiﬂkrﬁkaﬁgﬁﬂgﬁiggs“%k@'Eégﬁéﬁﬁéduﬁhkekradlo

eri od; |n|t|at|na means for 1niti
biredrsnrdi enchf ragiopbilarksist érepagitapd, iassoailated ity of

bﬂ!é{biﬂé&%&|é§§§f§ﬂd§]é$%ﬂﬁlgﬁy wWhich said first radio

bl ock’ was schedul ed, on domnllnk packet data channe
(CH D) sel ected anon group of downlink packet data

S% %9(C?EEﬂﬁ}Qﬁﬁ%éérré%ﬁbnd$%@?@%ﬁ¥%@h bimsai ¢lets for
tf%ﬁléé’%ﬁ)ﬂ'éf ened JRb# Nk packet, data WGJAS) Rt least

, wherein each di fferent domnllnk
tyat gifferent uplink packet data channels (CHlU CH2U) in a

first subperiod within a basic uplink period;

initiating means (602) for initiating transmission of an
Uplink State Flag (a), associated with a mobile station (MS1)
for which said first radio block was scheduled, on a downlink
packet data channel (CHID) selected among a group of downlink
packet data channels (CH1D-CH2D) corresponding to each of
said at least two different uplink packet data channels
(CH1U-CH2U), wherein each different downlink packet data
channel in said group represents a different subperiod within
said basic uplink period and said first downlink packet data
channel (CH1D) represents said first subperiod within said

basic uplink period.

14. A control apparatus according to claim 13, wherein said
scheduling means are further arranged for scheduling time

slots for transmission of bursts of a second radio block (B)
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channel in said group represents a different subperiod
Wi thin said basic uplink period and said first

waelomniosiokd packet data channel (CHI D) represent BCHSE05/001641
first subperiod within said 3asi c uplink period. 14. A
control apparatus according to claim 13, wherein said
schedullng nmeans are further arranged for scheduling

on i ofk f6RSEr & 5FBRr SRt pupdinkoPagkaicofita channels

(cadivochbotk ;6B) &N serbdgatsd idqwodih{gr ent uphd Sk upl ink
packet data channels (CHLU U in a second subperiod

PRFERAN sai d basi c uplink period, and wherein said
initiating nmeans are further arranged for initiating

ahBan#BssiPNs g aRnWRk bRK n§t Qﬁe?arfsl agré bFur B30 Cé:%é‘rfbed for
wiith a nobile station (M52) for which said second

ipddisthrgck wassadredoned, oon ansefphdnlowdtiatle patkea (b)),
agébélﬁhéan%tﬁcﬂz@oﬁqleecstteétl@?%_g&%f &ﬁ Sald second

downl i nk packet data channels erel

ragdig $HASHd W FirRd tp%se@etoaaﬁa ssivamde | dqvar2imk packet data

chﬁﬁh@ier’(tC%Z%a}' & SR SAR ' Qg ; i ylloﬂ S&i é’@ﬁﬂflnk packet
uplink period. 15. A contr Bpara ccording t
i

déFélwa@nnﬁﬁéreKﬂHéar@H?Dist bp@lnodS@léceaesosélddownllnk
pé@ﬁgﬂd cﬁi&o eéﬂaﬁ'ﬁ'léln ?@HQD P a§'ef:»rggghg§ %%\r,]\]lq X ds eét?nd Aéubperl od

control apparatus according to c rein sai
wishondssifpeasbd wrbteldasestdd. first subperiod in said
basi ¢ uplink period. 17. A control apparatus according

150 ahyeane-of ghad e d3- Q:éco%@fﬂ? Eot heLignath afnsald, saia
basi c a%@lnk perlod corresponds to the tine require

tisptt saRerIri eingracedssr sed dofseronadismtiertlodnimneaid basic
upBh hekpBagkgt Data Channel . 18. A control apparatus
accordlng to any one of clainms 13-17, wherein said at

| east two different uplink packet data channel s
1ocHRU- el rpastatgls t apcopiink packdeidatial .chdmwedisy said

s8REndaidnpash 6qupkkrkRE" i:ad ghas Mo s%ﬂ&%rlo%psln said basic

uplink period.

17. A control apparatus according to any one of claims 13-16,
wherein the length of said basic uplink period corresponds to
the time required for transmitting all bursts of a radio

block on one uplink Packet Data Channel.

18. A control apparatus according to any one of claims 13-17,
wherein said at least two different uplink packet data
channels (CH1U-CH2U) consist of two uplink packet data

channels and said basic uplink period has two subperiods.

19. A control apparatus according to any one of claims 13-17,
wherein said at least two different uplink packet data
channels consist of four uplink packet data channels and said

basic uplink period has four subperiods.

20. A control apparatus according to any one of claims 13-19,

wherein said scheduling means are further arranged for
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19. A control apparatus according to any one of clains
13-17, wherein said at least two different uplink
w@amkessosat a channel s consisé3of four uplink pBCREE2005/001641
data channel s and sai d basic”uplink period has four
subperiods. 20. A control apparatus according to any

one.of . cl ai_ns erein sai d schedul i_n ns are
e EE R o T I Aoy SO Rl L S
thiads ressbomlelickal (c)bwisten®f oa khtAd alta:ileﬁakéﬂ 0@Ifok (@ fferent

0 e of said | east t di eren I nk packet
wRhi SR e (B SO alfTHOrCHAD) ¢ ipl FRRCher basic
upeihRdpeapdapherei n said |n|t|at|ng neans are further

arra ged for |n|t|at|ng transm ssion of an Uplink

FESESAG (3319 ABSbEREIRY WePRSa Hobi Ifl%r§3f1§%’ i GFrepgsd for

1J)11f:9étm¢;0h t&@h@mﬁabwnr adifo @l@ckuﬁﬂnmas seehedul@dy  (a),
on a,downlink_packet data channel D) correspondin

28OS ECHpPiiR Fadihtl Ieat Hahitthel %m Bprowhisictpaid third

r8aid sl qts fﬁstgeﬁaah&éang I 8t sagn Babd babk@t data
radi o bl ock were scheduled. 21. A nobile station (M

ckapaple bFEpeRlf FITRFARAGING t tanshrdsi opplank packet data
cRAARETT | @bt h opacsef s Wik ked: oAUy Gal | @R, WNELLh dhni vt ing

upl i nk and downlink transm ssions are segnented 1nto
braare of oeksdabel vdopd it Bosers sdmirdiectted in a
plurality of bursts, said nobile station conprising: a

21 eCed Vefori82) sftﬁrtlbﬁcekﬁ$f9 %ﬂéﬁilé‘ko@ ab@rfbﬁﬁlﬁé) uplink
associated with the nobile station (MSl) on a first

Caenmni pRpacket caarackhamniel th grpreiet ot belped ceemyRjication

wﬁéféﬂﬁt W%16803hnko rdo'w‘fh@ﬂhkf Wﬁ%%@%@%@d afx%g oé%éifélted into
for transm ssion_ of first radio block (A)

ragter daheeksi (and r%?dqbo BRedle mepprhg ﬁﬁdetrﬂnﬁmi—éhed in a
pPuEst sepf ot heutits! geg]di Ol 1A%k Ak 1YL %gq%flﬁg for

transmssion in time slots on at |east t erent
upl i nk packet data channels (CHLU-CH2U) in a first
as R IRE Wi (@90 af®asineagsniime pari dilimer Stetsai Blag  (a)

abbbsiadoanli K PREKRbLE®EAstation (MS1) on a first downlink
packet data channel (CHILD):;

data processing circuitry (803) for identifying scheduled
resources for transmission of a first radio block (A) in
accordance with a radio block mapping mode in which bursts of
the first radio block (A) are scheduled for transmission in
time slots on at least two different uplink packet data
channels (CH1U-CH2U) in a first subperiod within a basic
uplink period, wherein said first downlink packet data
channel (CHID) is one of a group of downlink packet data
channels (CH1D-CH2D) corresponding to each of said at least
two different wuplink packet data channels. (CHLU-CH2U),
wherein each different downlink packet data channel (CH1D-~
CH2D) in said group represents a different subperiod within
said basic uplink period and wherein the timing of said first

subperiod within said basic uplink period is derived
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channel (CH D) is one of a group of downlink packet
data channels (CHLD- CH2D) correspondi ng to each of
W@ a00d/053069 east two different uplink packet datBCT/SE2005/001641
channel s- (CHLU- CH2U) |, vvher% n each different
downl i nk packet data channel (CH DCH2D) in said group
represents differe subper,iod wthjn said basic
SRR Her FBE ahtCnnariatn BR6 | HPhGrbr Ster M (@) was
reckpeedodnwebhiinfsakd BashTinpl padkerdDeh | Shannel (CHID) ;
derivedutilizing the fact that said Uplink State Fl ag

( was_r.eceiv id first downlin acket data,_,

ac e gDy (B0R RS AR GOT 1 Pt daeih (st Plock
(Bhe tici3tiziad othbéockedA)rdus | iizidrgitfhied es@Ur geheduled for
identi.fied as_schedulLed for transm ssion of said first
CFEEEBLBPGOR PA) SaiofinshphrtEe S22 on(8Msl ) accor di ng

to claim 21, wherein the length of said basic uplink

2per hodobdn eespandsnt qMshe btgeraefyi tedcliaim 21, wherein the

transmtting,all bursts of a radjo_block on one uplink .
1E3REL o BT EakABLE. 91 Tobe L0 SOTEROREROR iRy W time

ragyiesd Gbrclaiamemdttddg wher eurssal dats |easio tMock on one
di f.ffg\rent uEI ink paﬁket gata channel s (CH1U CH2U)
UE%E]Q stagkefuB2Epl AR patket data channel s and said
basi ¢ uplink period has .two subperiods . 24. A nobile
23t atd afolatTer dkagivn aryoedensl @ admp 2he2f WIBREBID 21-22,

aid.at least two different upl.i acket data
Wﬁ‘ﬁﬁﬁﬁ@l SS%asi 3t ofe?%ﬁr s i r‘i&fﬁ[lgg%é]tt d¥Pz1®Kankerket data
chafinedkd heHLU-0RRUNK penkodchastf oufoSUBPRIhRUSpacket data

channels and said basic uplink period has two subperiods.

24. A mobile station according to any one of claims 21-22,
wherein said at least two different uplink packet data
channels consist of four uplink packet data channels and said

basic uplink period has four subperiods.



