; >?@\e3e~B{ ~?ttuyXtyd{6{ T{R2 4 SEP 2p04 Transm ssion of data within a
comuni cat.i ons network FI ELD OF THE | NVENTI ON The inventi o 4%% %o
nmet hods for providing a network el enent, e.g. a Node B, of a co p ations
network, e.g, an UTRAN (Universal nobile tel econmunication services
terrestrial radio access network) with data, e.y. HSDPA (H gh speed
downl i nk packet access) related data, required at said network elenment. On
the one hand, the invention relates nore specifically to a nethod for
transmtting within a comruni cati ons network user data, e.g. HSDPA rel ated
user data, froma controller to a network el ement over an interface, e.g.
an lub interface. On the other hand, the invention relates nore
specifically to a nmethod for providing a network el enent, e.g, a Node B, of
a conmuni cations network, e.g. an UTRAN, with control paraneters, e.g.
HSDPA relg?tﬁgd control paraneters, available at a controller of said
conmuni ¢ ARlfctmor kf eata adtRNG, [ ntroller is connected to said
network el enent via an interface, e. S‘M&'gﬁﬁf;& “PhCEPFaREtwPRE i nventi on
equally relates to correspondi ng communi cati ons networ ks, network el enents
and cont F8ELBrgF BACKEROENDPT G THE | NVENTI ON 2 ~ SEP 2004 - 2 HSDPA is
a concept that was introduced for UTRAN architectures as an enhancenent to
t he shared channel concept in 3GPP (3rd generation partnership project). In
UMTS, t HEh&JTRAN:vaneh ese 8Lt o jo-related. functionality. To this end, an
UTRAN coplj Ses one or nore %Na%%%géﬁqdo BNhRELRECY bd bag ha RNE-wnek or  nor e
Node Bs. THe RNCSS o theNeARAN avd ToroReieed 0 G SOf & Nt ork via an lu
. . (=]
i nterfad&RM(m{i%;ﬂ%m tbe i nterconnected I n addi t i on by &P, lur
Cinterfage! . 1N downlink transm ssions; NG keteivesiaser data fromthe

core network,® possi Hafig s carothere NG k jang dpryar ds dt viag an lub

i nterfadélilgh addede c%wn-ﬁtlj%ﬂ\%%% B.then transmts the data the addressed
user equipment, UE via a Uu | tet)?e&éa.ceﬁ’r%)RM@laﬁecardalfﬁ?ANdd@meg ake
di ffereft” PAFEsNeAweaT redlcrieng .RNG (GRNGhJTRY, he defined, for exanple, with

respect re@adegpaei-tl . Of de Bs. There is dnly ore! ERNE For any Node
B. The CRNC,hasﬁg’ﬁgoégr%ghﬂ%mﬁ’o|t°o@eme¢h@d| dgircalranesQtaesy of its Node
Bs. A s&FUPAH RNECESRNCEamaynke ndefbred with Lespect to a specific
connectk@ma@ggmgggra%?gg and_an UTRAN. There i's 6n& *SRNESPER each UE t hat
has a connection to N. “THE 3RNe~fsoilhecharge abtibexr adieghgsour ce
cont r ol °YRRC}N chhhecfaoa, bet weeanar g gﬂge£g§ UTRAN. The Serving RNC al so
t er m natigs irlf'@er'lt"%;?r t]f[uiﬁ UE. In the shared”ERanR8l tBEne&peri haoWRAN for
FDD node, a DSCH (dowhfTRkSSHAPE® ehenhbliyalsydebi aedeasoa dgunl i nk
t r anspdtiCchdnmel a whé ttho i 6 shat&d. dypapi cal | y between several UEs. The DSGH
I's assesdh L@ GRNC and transmtted Vih TR0de BPfo?a UE, as descri bed
for instance I n et dLHIES, .9. an UTRAN, with control
Parameter
Ss ©.9. HSDPA related control parameters, available

at a i - - r

which controller is comnmected to said network el

‘ ement vij
interface, e.g. o

an Iub interface.
relates to Corresponding communica
elements and controllers,

The invention equally

tions networks, network

BACKGROUND OF THE INVENTION




2 4 SEP 2004 _ - 3 specification 3GPP TS 25.301V3.6.0 (2000-09): "3rd
Generation Partnership Project; Technical Specification G gup 2804 ccess
Net work; Radio Interface Protocol Architecture (Rel ease 1999)". The basic

i dea of HSDPA is to offer for downlink transm ssions shared high speed
channels with a higher data rate and a qui cker retransm ssion nmechani sm

al ready from Noch~ B. The shared high gpeed channels are to conprise a
HSDSCH (hi gh speed downl i nk shared channel) as transport ' channel and a
DPCH (dedj cated physical channel), conbined with a separate shared physical
control ch&iRells i comsianrdt itdr twintds d rHSoRDSEH (F¥ghrspeed physi cal

downl i nk sshared ghannel). .The fast retransm ssion mechanismto be

i npl emented in the Node Bis “CRYBL Foadihenathiae edepbanneéquest ). The
curr ent| $OHSER DSCHIGRP dldl spResl 1bndhadata LALeS pBYL Lot ransi ssion is
al ways provided by a RLC (radio link control) laye n e C, which sl ows
t he tranzacti on down. In order to support the new capabilities, especially
HARQ a ABWINRBE, (rbdi UTRANCBSSACERt LQh) L i.nt.roduced {n the

t echni cator gggrst eg?PP TR 25.855 V1.0.0 f%g%? %g\)'ﬁl:g%'egr %%ﬁﬁé?ﬁ?#bﬁ”

Part ner shi roj ect’ FBcHARCH CopeELPREaPnonoG nupeRANCS, Asg@ss Net work;

H gh SpeednbewhtidnkoPagkst RACCESS; | Description (Rel ease 5)",
which | s%g&g\r}\gorat ed by ref erenceoﬁellr%é?%. N#%%RA%IEW ﬁ/ﬁ% glﬂ??t?%i §healled MAC
-hs and Ts yS FoRAfEHefntPhe fede Betworkheipr esedingntsleases of 3GPP,

al | UTRARNBAG £ndhé | BBRERPAD! e, Of ; ing al so user plane data were al ways
| ocated . 2 4 SEP_2004 - q i’exclhlg]::i‘\g/]g Jf/m? C{%‘g m&@gmow@-m exi sts

only wheh't hEte¥fa¢e. chnfigambink ot sampmot $ s 1 ties HSRIPARIGONESPL; v@0nd it is

connect egkd® BatM\Gr&hS 0 ' RNC through the lub interface. A MAC
' 28 Stha ‘“Cﬁggrl‘é{(}ﬁ(g% el ROIH I AnshyranethemdtC, A | ogi cal

| ayer is r‘lﬁ;fd for mapping |ogic

channel & & HEHiET typelandnilus deféneddetaeeniihe §a 10 |l GONY T O)

(RLO) i n:kadh RiYa e r. .Each i cal channel defines at kind

of data is going to %g;ectﬂr\é:%sgrﬁtete% YTHr S%seqd igte eEsiondntHIMPA, t he

| ogi cal ‘cfarthéls iditnfiadeocate in the SRNC. A transport channel is a

channel type which is defined between the MAC | ayer and L1 (layer 1). It

describes how data is to be transmtted through the radio link. In the DSCH

concept Then&NGeawsphemt Wikinedi ghs: see o dde J b fcﬂ%e%f.f ce, whereas in the
channé

HSDPA ceaeeRls 1N, f L3RSk hannel is an internal in Node B. The
connect i on of di ?ltgfarent (g&ésc%of“aé(n%Twlﬁ’@rderei}@mgﬂaszi&tred in figure

1, whi cheaasctaken af spractilfd cabete ofi e @chnigal, & ROTY, 1 TR 25 838,

only one
for any Node B. The CRNC has an overall control over the

logical resources of its Node Bs. A Serving RNC (SRNC) may

be defined with respect to a specific connection between an
UE and an UTRAN. There is one 3RNC for each UE that has a

connection to UTRAN. The SRNC is in charge of the radio

résource control (RRC) connection between az UE and the

UTRAN. The Serving RNC also terminates the Iu for this UE.

In the shared channel concept in UTRAN for FDD mode, a DSCH

(downlink shared channel) is defined as a downlink transport

channel which is shared dynamically between several UEs. The

DSCH is assembled in a CRNC and transmitted via a Node B to

a UE, as described for instance in the technical



Figure 1 depicts a MAC -hs 1 located in a Node B, and in ad%i%isgﬁ 2bénc
-c/sh 2 and a MAC -d 3 located in one or nore RNCs. The MAC -hs 1 is
connected to the MAC -c/sh 2 via the lub interface, while the MAC -c/sh 2
is connected to the MAC -d 3 via an lur interface in case they are |ocated
in different RNC, otherwi se these MACS 2, 3 are interconnected locally. A
MAC control has access to each of the MACS 1-3. Such | ogi cal channel s as
PCCH (Pagi ng channel )and BCCH (broadcast control channel) are directly

mapped tH.d .2 2004 -s c/sh 2 without intervening of MAC -d
3. Homevé;% és]ft;f: olgcl’%a?épcﬁgﬁ%e‘gg'%\gld&}?(%ﬂ?@%@e@i%onﬁ‘m channel ) and

DTCH ( deefiresatatdi am aff 4 £ cnehsinng! P r &5 &cal C to. MAC -d 3, which
forvvard%%g]_fp rF?aCcfj vep(g dat a @g‘%ket sjto t%@%@f%fséﬁ%lﬁcef e”'UE has access
right either t e ‘Conmvh Lnrmer s)Raiie ol nter Shee ekl cthasviel (s). MAC - c/ sh
2 and MRCchit:amprdi fHerende ki 9wl of | ogi cal channel's onto transport
channel s, |ike PCH (paging channel), FACH (forward access ctt~nnel), DCH
(dedi cated channel) etc., for transmssion ho a UE via a Node B. Received
HSDPA r alhat edhsdat a des RIoMigiash by, MAC -d. 3 via MAC -c/sh 2 without napping
to the C -hs 1 of the N\c?de B ?iosrI\{‘féraonf'gf rssﬁooﬁ WHIBSCHs to a UE. For
the det &% SGF SSifie shaned irdf emreadll taharhe technircal HigpIt dB@§25- 855.
Al t er natravt@l Ynd ke - cannected directly toa MAC -d. Since
functionalities pr g\I/M:%gd(sﬁQ)s/ I|Ce%pplaglrﬁ:?nn “d BhiF G pNceasw£arow t o be
provi dedfCaRs & i AhRoghaBed ik FEGd rdnrspeils fa/amal, Q;(y;qg;ﬂ%tel Qs

sel ecti pacyt hgifgtﬂn%bie%@aldomlliiglkbegl\geen de B_and RNC has been
reorgani zed. Thé new di stributi on *8F FinEPRaR&L idss tiransipowmt i n figures 2
and 3, ARBReheredequAPCY t(aked chrem paghniceal cheRoh | TR2A3, and whi ch
present gikn gokg detail sSQNE of ,the fuynctions provided by -¢/sh 2 and
MAC - hs 1@lraespeg:| vely. SUBsF %t RBYFd6RJaRrR&EPdn cheanedulinng/ priority

handl i n§eBR4NTFCoseléthi anEbupCECaNIHhaKesbee fr the, MAC -c/sh 2
of the @Ig:rgﬁ j:jig%g ﬁ f% DPA T el at o dgv\njlai %E@?\rig%%mdggn%rl@kand added
to the I'VACH- sT1*0Fthe \BSe BSFnretyansyipspopimechantfisgute Be Thus, the
final sthedehéngednint beer Babet BNBst gakRDI 1,0 t _under RNC control
any ”Drfe(g‘?ésy)SDPA. Accordingly, in thebl\/&lgf-gg}éhgﬁ@lgﬁ“a i-GufF P83 HspPA

rel ated data received froma MAC -d are passed on to the MAC -hs 1 of
figure 3 without any scheduling, priority handling or TFC selection etc.
bei ng pﬁgéotg rrPd s. for other downlink data. Previously, these functions
were al ways” T aKERCtArese BPtReRay na hsSRNDmheh hbde Bavwasrgeapect ed

di rect lyut arair SR s O oh N1 & gﬁl,\‘lg; e B onnected to an CRNC.
In additjon i s i npl enent ed |¥1W&t§ oe‘g%g%v "f‘hgfé gfaﬂd?au%éné. For the
det ai | "Gt If‘?]gﬁr X atfd B¢ tREG, reficl esl ¢ws t tiee aboxgs stt egnt €6HRI cal
report TR 25.855. The reorgani zation of functionalities inplies that the
known transnj ssions of downlink user data and of required control

i nf or mat't S F5%orh%rf MGt ot B:dresb 11 thiee 9dapéSsleially HARQ, a

new MAC (medium access control) entity was introduced in the

technical report 3GPP TR 25.855 Vi.0.0 (2001-06): "3rd

Generation Partnership Project; Technical Specification

Group Radio Access Network; High Speed Downlink Packet
Access; Overall UTRAN Description (Release sy
lncorporated by reference herein.
called MAC

, which is
The new MAC entity is
-hs and is always located in the Node B. In the
preceding releases of 3GPP, all UTRAN MAC entities capable

of handling also user plane data were always located



For the transm ssion of downlink user data, it was pr op'dS'eleéaSEp?qﬂgbg
| ayer is not changed. This neans that the RLC buffers as before RL
(protocol data units) in RNC buffers, and that the RLC submits data to the
| ower |ayer only upon request of the MAC | ayer which |ocates on the RNC,
i.e. MAC -d 3. Therefore the transactions to support data transm ssion
between a MAC entity in an RNC and a MACG -hs 1 in a Node B are currently

defined only on high level, but details are still mssing. By these high

| evel defjinjtions, a flow control functionality is defined between MAC

-c/sh 2 %%%i*ilé"?%% 17 akNe RGP f eBlrurMAC ashs nett cet £db Ay, fhaul ed.ge in order
SEP 2004 To

to contratll hies dadref {doved rog § 5, NC §,0 the Node B. 72 4
support actual. data transmi ssi o‘%l@a on” tHE | Rt IRRRE - regrcbdterisa HS- DSCH

Frame prot8toitihyet ¥ HEDSaH #P)1 ot dchalrided meahfchf‘%d:"%ﬂ]e' G/ gh and
above thentAGads. This layer is indicated in figure 4, ich was again
taken fromtechnical report TR 25.855. Figure 4 shows a radio interface
protocol architecture of HSDPA, and nore specifically layers of network
el ement & whicch sRetWgrk eents are,. fromleft to right, a user equi pnent
UE conn%%{agd vi g%ébuﬁ iu(ralslteerfé:’crem[a(?pé“ﬂo&@gB,CaWniCd:llarﬁr@lfsurttoher connected via
an lub i PPEE 2ankilsst 2ARNGgiwailckniagnEhnall ¥ connected via an lur
interfageita QSS%%?@qegN%e Each og t he lilloge‘B?LSt eC?‘FPEterlaFr&P{ehe second RNC
conprises in addition to Ch&SF8sh8et redinntioht contackS-(RSEH KR. afhi s
HS- DSCHREP: p5di shendad fayetansath megigghycﬁgggegaakﬁts fromthe RNC to
the Nodg;B4 But4algosrelated controi Tnformation.  SHEABRSFPBFot ocol is
proposed wi t hout  any*def&'Pd £BrPaatransmhshidstbpsuyn dewnkj,nkngn both,
- lub and°®&f PAtBEDPBBesthwhiehitransHLSSLPRS, are using the service of L2
(layer 2xyef MAC and RLC. For the det aﬁ%ggo f?’?ﬁﬁriog?tﬁtlilsth@f erred to
the above cited fe¢hRPERI Chapoet JI'RQSCmﬁneNonpp@fwﬁb@hcygrggf-{fgdfrarre
struct upetweled i tied MRC 1hectubnd it Fﬂ@?&e’l{]omﬁver’ i s_appl i cabl & f or
HSDPA. k0, parti culgr the FP franme structure use L S¢sSeetres kewm whi ch
DSCHs the proposal®F o T HEmmiat tred cedsygh stinot r i & eds for HS dat a
transmB¥onnsipgice ehOSGH ER contains fields of which the val ues
can only .be defined when the < J!fe%u |anngne01r TEE Y} 1 i U hasb al ready been
made. As' mentddied } tthedee fHEMRA ansomgite ghi fg]%qlg&%rg—lSDPA rel at ed
transmasmong tie the iNads- ver,. a.DSCH FP frame does not contain y4
~ s~P zoos -8  all of ther%;ln:‘%g{aﬁla% on " WhiCds i required for HSDPA to
support flow control between an RNC and a Node B.

The connection of different MACs of an UTRAN for HSDPA is

illustrated in figure 1, which was taken from the above

cited technical report TR 25.855.

Figure 1 depicts a MAC -hs 1 located in a Node B, and in
r

addition a MAC ~¢/sh 2 and a MAC -d 3 located in one or more

RNCs. The MAC -hs 1 is connected to the MAC -c/sh 2 via the

ITub interface, while the MAC -c¢/sh 2 is connected to the MAC

-d 3 via an Iur interface in case they are located in

different RNC, otherwise these MACs 2, 3 are interconnected

locally. a Mac control has access to each of the Macs 1-3

Such logical channels as PCCH (Paging channel}and BCCH

(broadcast control channel) are directly mapped to the MAC -



In addition to HSDPA rel ated user data, also control informty to be

avail able at the Node B so that the Node B can set up and pg%mgﬁme

HS- DSCH channel s for transm ssions. Due.to the functional reorganization,

the current , application protocol procedures on lub for DSCH setup and

reconfiguration, described e.g. in the technical specification 3GPP TS

25.433 V3.4.1 (2000-12): "3rd Cenerattom ‘Partnership Project; Technical

Speci fication G oup Radi o Access Network; UTRAN lub Interface NBAP

Signal lin el e 1999)", cannot be used for HS-DSCH For exanple, in the

case of H%I/I)%i %ttg;fgh?ﬁﬂ? %E\E%‘s’g%ﬁyngooﬁrMﬂcdedchanm@d,e@@gi&gc}paj;g%% e];]s

during a ¢a@thmels né(s([Rt.()Hse@él@ié@té% Q§§{—<¢ since these channel” todi g

par amet er gy ar e deci ded upon in the G2 B O Ch et herndhabRCH some

par anet ers 217 wr e Tt B uf haen o) aaMd&l»Ba}Qrcmg—&s%dg l\%ﬁ:
he e

pr
a Node B JorwHiSDPAf dhtifd 1k 168l ) SEI ue%)d p({ ocedure so t ta

confi gure HS- mui butes in a ce LS RAG kR frorteovdre berpossidy e to

nodi fy tHese Fera @l qcdmm e gipy efanabl W d Nl semj -static manner.

SUMVARY @FaTirfe )l (NYENE QY I, J §,aN. 0 jc?% of the invention to enable the

transm ssi on of data within a™cé i THIGAS set WoCk ~cutsinc 2 datia Mas:

required gt a "Ret WK ealeayre htinofs sai qo@qrgginic%%tni Qns ne%work. z |~ sEP zo

-9 It baa@hgqsgnlgtg%egc of,_the invention to énaplé CRECuSEABSPASHPA by an
[

I'e
UTRAN, and nore spec

vided to

i Call yPAGIBFabhEannRd ) RNEAGH afobTRAN hecpravi de a
Node B of"#RBEUTRARCH t(HeHSBRAtebAkad dqt @ It IS iD [garti.cul_ar an obj ect
of the igventiop éoNgagbée gn RNC to provide a’No6d& B PRSRIg§iPRbEE way
with HSDPA rel ated user data®&RdVEFt ASPBBPAelekevanttgonkr gkopayaget ers on
- NBAp (I\Iola)é ¥AGpptli davienMBart}/sA bi ﬁ§£hgﬁgelﬁg of the invention is directed
at the t@gn@r{%s@)&g élrsﬁgr data, while a second"BEpBEtL *0f LRAeMPAvensi bn is
directed at the transnt35i bhabfmtonipol ipananesens. 505 the fifStyaspect of
the i nvetfliadhls aofref hpgrd s1 pi@pp§ege%)£rératnsm tting user data V\nktl%i n a
conmuni oﬁi%_%gbetv\ork froma controlTer to-a Nt wokhel erentepyer an
interface. e communi cations network can be in particular an UTRAN, the
controller an RNC, the network elenent a Node B and the interface an |ub
interfa%q.te'lilhe tc.ontrol | er uses at | east one dedicated frane structure, in
particul'ar a dedi caved HHSDPRIP s amplst mictdirthe diQly a:&zfé@l' ng data franes
Wi th th&AGserd.data. The data frames are then transmtted viathe i‘hterface
to the network elenment. The frame structure includes at | east a header
section for receiving information required in said network el enent for
processtmgceheunsen odata+ ; EQr first aspect of the invention, in
addi ti opya_cgmmuni cat | onglﬁgt &%rg%,loiuﬁié’arlf@éﬁmﬁpt&ﬁ UTRANina the

Ve now to be provided also in Node Bs, like

-\ TEC
ransport format combination)

Sp

a1 . . . .
istribution of functionalities is shown in figures 2 and 3
4

hi

which were equally taken from technical report TR 25 855
I} » . '

and which presents in more detail some of the functions

provided by MAC -c/sh 2 and MAC -hs 1 respectively

U . .
ron the reorganization, scheduling/ priority handling and

TF ' i
C selection functions have bheen removed from the MAC -c¢/sh

2 , .
of the RNC in figure 2 for HspPaA related downlink

transmissions and added to the Mac ~hs 1 of the Node B i
in




4 SEP ~OD~ - to controller, in particular an RNC, and a negvé)rsgpelz@wbnt,
in particular a Node B, are proposed which conprise neans for realizing the
proposed net hod. Concerning the first aspect, the invention proceeds from
the idea that the transm ssion of information required for the processing
of HSDPA rel ated user data should be simlar to the solutions used for
ot her shared channels, but still be optimized for the requirenments of
HSDPA. The proposed , dedicated frane structure allows to renove all fields
enpl oyedfidgutbesst ur for DSCH which are no | onger necessary for
HSDPA, and@gfo, i nseﬂtj&%‘l efd% f%?a haChaf bt kg i ond relgei res addhdi onal |y for
HSDPA. THRII:m epnim et ram$dd SPiieN: information required for HSDPA
rel at ed A&%r%(ﬂlegi ai&mljéhl E@Ei nt erface%iflgfgj;la‘{)ﬁdm%eﬁgﬁn%sQ%si derati ons
may apply for othet’ comuhi cHtt one/ fletwokkstimetan k iedmwments) and
situati -2 Rorceihes s eftrangd aspect- of jhvention, a nmethod is proposed
for prO\Qfdiﬂ%\faﬁengﬁt wark el enent Of@aa%%%égslec t37oris® dtSndfAE wittsh cont r ol
paramet ers avai | abl & at" & tc St Aghadwiinde wamminicaidQns tyork.~ which
control Isﬂlaximnm&t.e%etiggs@eqwg el enent via an iInterface. 'Fhe
i ' i Lar? WOPRANCWrHE ndomtartal .| er an
comuni ¢ati.Qns Eet WZ;(QE can be in particul a ary OW :
RNC, the netwrkYel ERERE &URsdd oB same rehe livalyel tagenan Jub jnterface. The
met hod donpr iS8Es eRphoYiLRY an, i nt %%F,l%ce appl, cation protocol Wi GIT fenabl es
an insegti an BF‘ at | east one contro 8§F§ﬁ]efjélr,ec|tmfpépt ROUISRNCan oldSDPA
rel at ed” CoRt “pdPahetBe, NodeoBawakeashnesecki pd gf, Eﬁ@&r°| message
transm &tiedtfoam sakrd gontp %%ﬁé lf':odsai d network el enmen (')vérp sai o
interfage. - m 2 4,SEPg Ps6% oF FRe BeroMaCaspect of fheuiraventi on,
in addi?ioﬁoﬁ ERfmiptehi s onE Abgueek, 2i Angast i cul ar ngU;I:'RéNt a _controller,
in part&}sudr@rcgﬂemcﬁggcglnretwor{;( el epent, in parfl cufar“a RIOHBEB, are
proposed whi ch conprise neans FRPT e%?i%?n%%he proposed net hod. Concer ni ng
t he second aspect, the invention proceeds fromthe idea that the npst
ef ficieffe Wayp OV a e Bwth control paraneters required for
~settin %pn an r%:rgln%ﬂg%% ng I-g”tféé@%]ahmg impioes nehader hhexpaganmet ers
in cont FelssHgess tafanknittiad: fuam the Node B. Since RNC and
Node B iarm sonnest &d 4.0 ea%t her vi Zd]aa%\l%ri)qoion eTT Ut eF tCoRt ¥ Pus
proposed to modify the 1Ab 5% & iNsiflgprottocolt @daoraifnglen. As a result,
the Node B is for exanple able to setup and re-configure HS-DSCH channel s
based @@ e¢el \éq_gm%ontrol paraneters. The Node B can therefore be
configured by thé RNCSSupfolereDPAk sleat ethtdat a t NS SNt N
the cefPatThees&ne capsirdesahicens ,og e%pplr){léf or ot her communications
net wor kg e spetwork, elenents and situatioris. “BSt A 4Sifedt's foft ich&Lithvent i on
have in conion that “PhEyREENBPUSe (RIOHSDPA sipeai fing tisypligmeniat i on of
gener abuspecsf i aatli onstusgd ROF gﬁgﬂ_sngi tti @g data from RNC to Node B via
the lug ipterface, i.e on the one and gﬁ mSPeﬁfEﬁt acWen drveedi cat ed
frame structurBs®aAuesdh Phetbe ¥RChaagleanwhmphemeptabioB,0f pan ghidd
appl i wa orM@:olt@CB)l Wlé@ef@PgAtﬁgeg}:ghgagéggggu{:gséupport data
ransmission between a MAC entity in an RNC and a MAC -hs 1

in a Node B are currently defined only on high level but
detai i lssi ’ |
ails are still missing. By these high level definitions

a flow control functionality is defined between MAC -c/sh 2

and MAC -hs 1 as a new feature,

r



- 12 Preferred enbodi ments of the invention becone appa‘r““entg%r Sgﬁm
subclains. In a preferred enbodi nent of the first aspect of e i on,
the frame structure further includes a payload section for receiving at

| east one SDU to which HSDPA rel ated user data was distributed by said
controller, wherein the header section receives information required in the
net wor k el ement for. processi ng HSDPA-rélated user data.. Thus, information
required at Node B for processing HSDPA rel ated user data can be:
transmtted_j advant ageous way in a single frane together with said
user dat g% ‘?’lﬁgpggﬁsaggga?ndﬁéﬁt téangminaCond 8BUshandler i MPC rgLsh SDUs.
For the mprsovaspactsebstheri-Ayent| it.is_.to be noted that the proposed
HSDPA FPiEEfHE gtru ture can benge)giggﬁle:élt(f)ai"’%e?@é‘aﬁ%nﬁﬁbewa@f

i nf or mation, ~wAr chPFRF of hat ¥MBG tahsheapdedbbesntnedvasbifrard)y according
to the rekguéeref®nisdi FaFihel, f# ﬁpgul d not be obligatory fhat The payl oad
section contajns, any data in a 7ane %Ss‘é%?%dw%%cm@lmgtabem heéraedi cat ed
frame stTUCHUT 5o ePRET tPR BANBSS! I BLJUFE 4TBYh 0w bEs useg; for transmitting

i nf or matpere ewdy é&ﬂ{@e@@%?eerogeﬁéégn, e. 9 i nfor mation 1 or" 5 A fl ow
control. In particular, different Br SRR tIpesi Thor bey prpxd kked for

t he casedt tHRYNRC/ FHrendmt D whi ¢h P ek Nk 15| Yo ot allowed in the RNC

. WAL ; . s 'K
UE- | D myitgmal e ultiplexing type in which dits ersiy dre
mul ti pl exegd onigoq%héerss%rr}edﬂ:sgﬁ#tcmﬁi@d ahdk carv e merfrded Lit her in
t he MACHCFe omiild AR Ifayeheaf @hdNGed it h%ncals% of FP UE-1D r~ SEP
~~~ - ¥ rsfulghyop! ii%%, it h%,he der of the Fllsa ranme sﬁmedffé’]%)}%o ‘dont ai n
t he UE- \|F/D i denti fi cation.>THi*S' 3 dehtGominesttieon vdan abe Teirg.i fR¥Hrac@r it can
- be a new®i defeickincaRNen defhned o thi ur e Qnly and thus be shorter
t han thgegghgeﬂk}&Rlérr}n. ln a case of WS%UE’I ﬁIII)%%UIftolirﬁllée)?‘inr‘iig,thtehe UE-1D field
i s used ig the MEC RERASFSS; 18, 2Rkttt ios addetiei meepMBEiheagar, no
i denti f Fe&Ltenai §Sndsessapi. | yhrequisted~i,n EP.frame. The Node B can fetch
the UE-|D igpggggtgon bg r eadi_ng tﬁe%%&g ﬁgaﬂiér TDTRBASEgaPn titAnERiEs want ed
that the FP fTans>ShoBfH¥ebAt AFAMm the BEC| Bof trkdndaspit ephe addi tion of
the RNTrelatedtbendb€l headetmat g used.JE;1 D can be e 9. 'RNTI, or it can be
a new i&lf{llllé)f' cation defined for this pur%lasgpoﬁf“"?taﬁﬁ t hBsPbepshedt er t han
t he current ﬁh?{l)fﬁ%\:@]ﬁ ef obrdaver tdafifer eatoakt ef ”é&h‘{ﬁnpoéﬁ"ﬁ
mul ti pllexiing Twn Hed carfi d. the used nultiplexing nethod may have
to be cgnsidered when detgﬁitm@%%%%g%hew%‘glf %W‘?%\‘B+%S§@ﬁ’lﬁlc@ueeuainghe FP
frame. The KIntof Mulk? pllsdey 2sedf aen i hpagid cubaf %q%/edg{l igaot on
the nunbereiofudd ef ds;of; & he sane. ki nddﬁ{ﬁovi ded in one FP frame: Che
alternative for nultiplexing is ti e di ARAY Daskt el tephmieay, whi ch
neans tﬁ%{w&ngﬁ:ﬁ%&% frame can carry data, which belongs to one ' UE
only. In another alternative it is possible to carry data belonging to
differgg)ﬂt UEs in one FP frame. Further, multiplexing could be taken care of
by al | oWfig °dn the emireytt &Ps edinen|gt rone 7R o rﬂae’ﬁtn‘@é hin %TTI , and this
frame qetkdrhecdeygted to cir%lé one UE or it cou ransmt d%or a
nurrt)erltlg;?I ggs.f Ml ti E{gexi’ng cOFPd 4P endar HISAPAan TFP penttitan 1coul d send
nore t etFRMPr afeuwictienuene Fbk- Waicgh alel- are.assigned to one UE or
each FPrbpage1cedldycaphy data which is rregr'lt ffrgr%l g’ihflfcilr Hichged ne
proceeds, is not suited for HSDPA data
transmissions, since a DSCH FP frame contains fields of

hi
which the values can only be defined when the scheduling or

TFC selection has already been made. as mentioned above
f

N . .
hese functions were shifted for HSDPA related transmissions

to the Node B. Moreover, a DSCH Fp frame does not contain



~ SEP ?_004 -1Q Equally, different FP frame structures "C"an(é)%t rovi ded for
the cases that a user equipnent identification has or has n EBeZﬂ[]é
transmitted fromthe RNC to the Node B. The size of franes based on one
predeterm ned frame structure can be nmade variable, by allowng for sone
information in the header section a dedicated field for each user.
equi pnent or for each RNC buffer fromé&iich data was , taken etc. Afield
structure can noreover be generalized by making the insertion of sone of
t he infog;@tégn g tiopal. Sone information that is taken into account by a
speci fic frane SPTutRieEmagiomevherht od teqRNEbUES er gs9pa b f ering
enpl oyedsippHiSOPAL éhat aok 1 SSd for ering user data in an RNC. It
is to be noted that the %g(?%%l?ﬁ w%%?f%?i%%& FIRNGPHE fRRrs is used to
indicate the buffering capability in the RNC without identifying the exact
| ocat i onIfaddne: 1wl fef .y dh e he buffering nmay be provided for
i nstance, on the RLC %y%srﬂg%]gegjr’a% ét%ewqa&ye?rl.sq rearerdli rst aspect of
the i nverti ¥Miatsioife hisertedud Eent 1 sqeci £ o d Bty OSPO Q%r;a mor.eover be
ekt her ingdaided.4,p gé}fe lJ;)eaadned section of the proposed Tra tstt'Tl'Lﬁ:ture, or
in a header section o respercet'iqulfglﬁwui%éﬁ‘twﬂ rchamnedayl@ad section of
t he propdSedisgienst.ructure. In the second aspect of the invention, also
the lub application protocol can permt to include any suitable kind and
nunmber of paranmeters into any suitable kinds of nmessage according to the
requi r et $0 the FSERC20Q4al- r?e%rg'grr‘l%rz%t rO?‘ e cl asses of control
par anet %bﬁlﬁggtti%ght have to be provide ¢ om an “BNESLS a Node B ‘accor di ng
to the second aspecPr8FfOFRE PRPEREMERS Bint heb the BNCudeei-des .0 an exact
- val ue oﬁ-’eaopéliglmbelioapd_dbb@rmggg @_B@sikotkgl Iaowgt Qi s_decision, or the RNC
provi deg,a.beynd, of pg%SI bl e choi ces” I n the®l aff8rL€ade, the Node B can
deci de oh the Varu8 actBFdffg2Pe4PBsVawd.tondotbons) wi thig t he provi ded
bound. Fhuosratibe pentgatspiye . trol _paraneter is either a fixed
val ue, ap Lndﬁcgti on of a ra%ggfg%ggl{?he&e/%ﬁﬁé?a rSBecifieapionl | owed val ues
to be used bhy"33tQ Aodess. NeHeorbnt UDRApar anet @f s 0f L hgggpcond aspect of
t he i nvéhgnahl o] & parid ar cell specific paraneters required in the
Node Beexﬁ? ‘{Coir:@c'tmhe set uﬁ@ain%g%}r Thcgarrlré%B ¢ geFadi Bor offSaDgsel|, For a radio
link speciThcs paranetercasuf siSHPA the NodeoB @e&esé&fytpgné%updand/ or
the reodrdnmpl add O Pip A dadio link.. 1t can then be determ ned By the 1ub
appl i caéi og? rotocol” that the paranet®f 2 &rai® bk nthlidesk tup caat r ol
nessages’ Hngirea tdeide sdtamer dRGHY | W ALd QN 0T cocglt r ol
messageige] atd Rhd Qe R SRt YR, Or reconfiguration respecti VeriieBot h, cell
specific parameters and RL spemef iC }ﬁa‘?é}?é’(cbr & @h Her guaha dedced ¢ her as
speci f i v aAte tedvds etsoinyd 2oMoekoiEC & r DSCH should be provided to

a Node B for HSDPA during a cell Setup procedure so the Node
B can configure HS-DSCH attributes in a cel]

It should
moreover be possible to modify these parameters cell-based

. I
preferably in a semi-static manner.

SUMMARY OF THE INVENTION

It is an object of the invention to enable the transmission

of data within a communications network, which data is

regui
quired at a network element of said communications
network.




In order to include the control paraneters of the second aspgqt gh‘gﬁg
invention in a control nessage, preferably one or nore infor t§ ment s
(IE) or group of IEs are defined. Each IE can then conprise a field for
each ~ ~ SEP 2004 - 16 paraneter required for a specific situation. The
| Es can be added to a control nessage which has to be transmitted in this
specific situation.- In addition, |Es~défined for DSCH or corresponding |Es
m ght be used, as far as the required paraneters are the same for sone
situations. It is also possible to define sets of IEs and/or groups of I|Es
for specific situations which are to be added to some control nessage for

the respétttveadppuani ohjeBR EF BESCBhE%Eh@%QFEEFEnFFL%Jfﬁ??' Q@%hgg ‘o
et al ePefefée

fol | owi nggpbheyi,Nyent is_explained in nore _
dr awi ngs,gof m%’céﬁF%QE‘E' sﬂﬁasmarﬁnéﬁﬁcwmwi;ydmoaﬁéﬁlé M‘B@fﬁﬁ@hl tgcture
defi'ned PoramMSBPAANFig. pRoshawsa dgLal! g kn MAC -c/sh of an RNC

Fig. 3 shows details of a known MAC -hs g% ghfb\lo@t\fg@ Egh BSBPdws a known
radi o int elrl\%ace pro?bcol architecture defined for HSDPA; Fig. 5 shows a
npdel for the lub, when no MAC level nmultiplexing is allowed in RNC, Fig. 6

shows a dﬂ ifor the 1ub, when MAC | evel nmultiplexing is allowed in RNC
Fig. 7 shows a'k R reanee st rQJﬁ:ttlH@;irE}egqti&)r§h:?:¥]\Ber?ag]!er St

enbodi MANC dfo ane HBSRA FRiJJAME St ructure according to the imventtbn; Fig)
9 shows uss%%or}fiat%”b()di ment of an HDSPA'FPF% St rMidthurS iRFc arediatged 0 t he

i nventi o and with HSDPA relevant control parameters on NBAP
(Node B Application Part). '

A first aspect of the invention is directed at the
transmission user data, while a second aspect of the

i . . ,
nvention is directed at the transmission of control
parameters.

For the first aspect of the invention, a method is proposed

for transmitting user data within a communications network
from a controller to a network element over an interface.
The communications network can be in particular an UTRAN
the controller an RNC, the network element a Node B and ;he

interface an Iub interface. The controller uses at least one

dedicated frame structure, in particular a dedicated HSDPA

FP frame structure, for assembling data frames with the user
data. The data frames are then transmitted via the interface
to the network element. The frame structure includes at

least a header section for receiving information required in

sald network element for bProcessing the user data

For the first aspect of the invention, in addition a

communications network, in particular an UTRAN a
r



ird i 4r SEPoppy di ng to
i third enbodi nrent of an HDSPA FP frarrg st_ruﬁ
rhg.iﬁseﬁP?gﬁj ~ ~ SEP 2004 - 17 - ': Fig. 1; illustrates ﬁ%%%érpgyeld
structure; Fig. 12 shows a first exaanerf ngS|EL$BFZ L;ggﬁd gianple e
val ues for the enbodi nent of figure 10; Fig. sho\ o TN
i field values for the enbodi nent o i gur ;
s n tabl o e header |2l ecific IEs for an enbodi nent of
19 is a table presenting a set of celllo sp . ( o
i ; : 15 is a table presenting an
t he second aspect of the invention; Fig: presenting an RL_
ific LE for an enbodi nent of the second aspec f X
E?Bl igggéigg@éSFe prepentinylarf ansRNSet anf BLn@eEbrﬁp%%bﬁsﬁgLFg {gr an
odi e S of the invention; Fig. .
e?‘éig'n?? ?Stgﬁuigfoﬁdﬁggt‘g 5 pngécBFPp%séi FREChESOMBFIan BRbOMI fent 01; the
gecond hepbéting the anpnsEdnmeahddELga_18 {SO? EﬁglgeLLLgs;gg;ngof e
i fi ion of a known TFS for an enbodi men _ (
rgg;g;?g;!ODETAILED DESCRI PTION OF THE | NVENTION First, three enbodi ments

. : i f the
Lig abiee sf1nst Lagp@ecOr Shag) hGet PELT L 5L aspeCt of |
?;vggtrgmﬁmerfapia resent ed, ?%e rgSpectfvee%ya%e é?r%c u?eir%Te ?%:belgﬁed
for tr a%gerﬁwt finhg 7T B QR P £ gbi Bo e hi on ane dUTRANI f £ om ehdAC - C

of an ANG#esind ubf IMIEIA 2014 0@ MG B2 0f o NOF, B A L, Lo whi oh the
user dagl"f‘ei§ofudtdiroensssetgsel fcoornnoet%e?g stl?aéeéschanr?els-, but still be
optimized for the requirements of HSDPpA. The proposed '
dedicated frame structure allows to remove all fields
employed in the structures for DSCH which are no longer
necessary for HSDPA, and to insert fields for the
information required additionally for HSDPA. Thus, an
optimized transmission of information required for HSDPA
related user data via the Iub interface is enabled. The same
considerations may apply for other communications networks,

network elements and situations.

For the second aspect of the invention, a method is proposed
for providing a network element of a communications network
with control parameters available at a controller of the
communications network, which controller is connected to
said network element via an interface. The communications
network can be in particular an UTRAN, the controller an
RNC, the network element a Node B and the interface an Tub
interface. The method comprises employing an interface
application protocol which enables an insertion of at least
one control parameter, in particular an HSDPA related
control parameter, into at least one kind of control message

transmitted from said controller to said network element

over said interface.



2 ~, SEP 2004 _ 18 Wen determning a suitable franme-structure, the
requiréments and capabilities of the network el enents, i.ef 4R8EPapghsNode B,
shoul d. be consi dered. One factor that should be considered for examnple is
MAC/ FP UE-1 D nul ti pl exi ng which can be allowed in the RNC or not, as wll
be explained in the following. In a~first nodel, which is illustrated in
figure 5, the RNC i.s not allowed to perform VAC/ FP UE-ID | evel

mul ti pl exing. Figure 5 schematically shows an RNC 4 and a Node B 5

i nterconnected by an lub interface. The RNC 4 conprises an RLC 6, a MAC -d
and MAC -c/sh 2,3 and an FP entity 7. The Node B 5 equally conprises an FP
entity ,S@nidm_a tl\gAC -hs 1. In a current situation, three radio bearers RB
W, z and V are assy gietPtd a5ReGistofiskre snNemeinn, Ubn aviilta diwg f urt her
radi o beawerrsi kB e chdt g6 assl gned § €co r equi pnent UEy. The
RBs -of UEy and equally RB v of SllSJJlEx ar elé&lalgase no%%iﬁoﬁt mul ti plexing from
t he RL(SOé%ﬁO% i/cai” Afiriet sl an @ MRDIC d amt VARG vl A.ehetd tihe FP
entity partialaib 4 nf e FP. entity 8 of the Node B'5 to the MAC
-hs 1. The RBs w and fdeg?p’uéa%ﬂégrpte%%afeﬁ‘ﬁl‘ﬁ XEFRT Seh&epne Ifgyer of the
RNC 9 é"r‘?&elrlrz?%ﬁ‘gmtthteed’woéesi mgitdictcr.ansport connection via the same
entities to Node B 5. CT nultiplexing neans the nultiplexing of different

RBs, i.e. which are using different |ogical channels, which all are

assi gngﬁnlcﬁlr“tlﬁ@ $&re sEECON blspesane theansReht ;1 6RapRekefe (MAE -hs 1 then
maps theer Qﬁ%hv%ﬂalt%h%aho%@a”r%s-5 .onto transport channels. ~ SEP 2004
- 19 If T nultiplexing s artédwed™tovsd ber Pspivédebet Wedr Badi o bearers

(RB), WhAtBhcantraiepassighedst eethe reameoLUEsc the g"ﬂ%mg@ pumber of required
~ lub trgeﬁﬂéﬁgggcgsnsg{:hogﬁ IS ﬁgual to the nunber “Bf ~UES “havi ng access to
the HS-DSCH. O T-nmul't i prexrAg tan bésSusedibyludertiteepgramakyrboinsome RBs

of sonBOUESClameppafibguteasmottiar rald RBSgA E&ltHESNoél Lgr natively, a
CT mukijplexiiro,9f gifferent radio bearers RB into the SANE" | ub

transrrjirs& on connect | 3RS nf gREe n5PNBECEEHotedeatht heh®KNCrdlaohnfigyre 5. O T
nul ti plekénfaoeghttnbs enes ptbovedat o ide,.e, 0. due to. different

pri ori}tg%oﬁg&%sacif (?11 gadi 0 bgar ers %%Qg%g?g%}g% %%g ?%fﬁﬁ?ﬁél%. In this
case, the numbef of ttahshords cdnfieenl bnstiom Whde | Bbisnierfagenpseequal to
the nunbee of sadip HEAresscyE ch, AL eyys) t he. HSDPA type transport

met hod, 4@i‘§ec§econd del , whi ch('ﬂils i %u‘g%t% I?Ihg?gkf%ge%,o@he RNC 9 is
al | oved TH COMTALE b RRFIRY R IAC The dfodiE-B Doavul thetexéng. n&i gure 6
schenatdrcll dyrshans tHe mae: Std RNC 4 and a Node B 5
interconnected by ‘an lub int erfal&c@%%@fl?gg%%g 5 %ﬁ’@ TR TS eeRe, a

separ at € WAC +d 3 dritf MG Lc/Bte Bame ctepd iderht MuLQvay . adie, Sase T adi o
bear erc B Woraumb,c 4B idHh A, i d tq the sane user equi pnents UEX,
UEy as.in figure 5. Radi 0 bearhgorrzks Bq%ecé"noorqﬁéﬁzewsagad}% C/'T nul tipl exed
in thENAEY - nore specifically by the MAC d 3. In addition, the output
of the CT nultiplexing and the three other radio bearers RB v, mand n are
UE-ID_nmultiplexed by the MAC -c/sh 2 to a single transport connection for

t r ansF°&Si BRPES tsh® IMABe- Hoventiiant havieP in 2 cAnSEP 2094 they

comprise an HSDPA specific implementation of general

specifications used for transmitting data from RNC to Node B

via the Tub interface, i.e. on the one hand an

implementation of dedicated frame structures and on the

other hand an implementation of an Iub application protocol
with HSDPA specific procedures.



-zo layer 7 of the RNC 4, the lub interface and the EP"Faﬁgg §£ﬁf Node B 5.

The MAC -hs 1 first perforns a demultiplexing, and then a p gmwﬁ t he

| ogi cal channels onto transport channels. In the Node B 5, the MAC | ayer

correspondi ngly demul i pl exes the received information, before mapping it to

the HS-DSCHs and further on to the HS-PDSCH as in figure 5. There could

al so be nore than one transport connegtion used in nmultiplexing. The

general idea in nultiplexing is that it is possible that all UEs which

fulfill the same criteria can use the sane transport resources. The

mul ti pl Siafe et ralabiakefor ek anp eimmﬁomtﬁmm@fapgﬂﬂe%é . th)e Node B.
n

That neanhg, d . Node B supports nore than one cell, e transport
connecti on ii§ﬁ§g§%4§;j per cell. Alternatively, the nultiplexing could be
based on priority |levels assigned to the |ogical channels, i.e. one
transpor onnection js provided per priority. Further, only a single -
transporltn c%o nec elrorﬁdc PESrtoaTddd & dii wite adadestB.oMilntd pl exi ng coul d

al so be ibyzed iam,t gl of HSRRA J & sj,cal__channel.s on the Radio
interface .ln the second model, NAC/FPIquﬁ%%ﬁ} SRR ﬁgﬁ§¥lﬁﬁfprestricted
in any WAy, Whi CPIMEEFSIHAY Bt ileasdssing SMthato ahl cHEsisara al | owed to use
the sanmeetllaarPerste rCARAECHIZQN QR ¢ I interf.ace. The _second nodel can
be provided al so by placing t he UEa%Bqﬁﬁiﬁ%ﬂ%§$%§D95r ﬁéeﬁP |l ayer. In both
case, i I"'RRPEN $h§sbgadert BecvAOrheader veso i olrRaits orBRdaLAk%d At he FP
frame, theZ2n4tRBRk2Q9emesk d._if i.dentification is included into the
MAC header but nultipfgfingf?g ngS%%&}HQhEFDP e TEPaRESdEBECEhEaIF@ cont ai n
al so th&NBe«| Bfparatdpn whenined EP WBdeDBMibLi prextBaihs akpewed, the
~frame stewgtune,sheuldibe fipned in a. that the receiver is able to
extract  the information bgggnSanr€85Eﬁ$?é9eﬁP BEs 2EBRPEEERPUST DRYA

recei ved" HSDPANFLanéraregrgstierowl@hnewishowea agpyenthanabyDSCHFP frane

structurg defined;forykpe_Lup interface presented for conparison, a first
enbodinentgof an FégP%%EP PrgD SstPCPEr UAForcrra 8RYs-when no UE- 1D
mulitplexing is allowed and a second and third enbodi nent of an HSDPA FP

frame sggpcipyre the case when UE-1D nmulitplexing is allowed. The DSCH
FP frame stru%tﬁ%gggfa??%ﬁ e©7 WRS tAKeRt{PBNithést Behbecabtspethiicati on

3GPP TS i25. MBGpo 433 SHODPR0PP- 423 e " 3t duCengLatl on, Pa hi,p, Proj ect ;
Techni cal . @gi icaiiﬁgkgio p. Radi o Ac%ess hbtmgrﬁg)%ﬁggéﬁ?%bt?nterface

User Plane Protocbld” (0% 9FaAshoRt ChanhelnDatmaStoraosn (Rel ease

| 999) " . pHedéise moinpes edriof t Ba PAY) 08 S£E1 L ON: AN der_section, each
divided into rows of 8 bits 0-7. The payl%ad s‘(éj}é%i g‘%‘?%%ﬁ%??%%?fi rst to
| ast TBs (transport bl ocks), a "Spare Extension", and a "Payl oad CRC

(cycl i Fumsdundancty stheck]d .ndhe,d i, O rises the fields "Header

CRC', "FT'.. "CFN', “TFI", qpomr%g?%%?ﬁfﬁy cghd%?%n%e?ai{i@@%" and "MC

I nfo". e “ERFOTIRINE i sEd-a ol i Detres t hies eunnedta o fa.ag pymber
(CFN), tihe wiidicdthal datanofs @ ddamm should, be,, same structure may

be used for transmitting information only in the header

section, e.g. information for an HSDPA flow control.

In particular, different FP frame Structures can be provided

for the cases that MAC/FP UE-ID multiplexing is or is not
allowed in the RNC. UE-ID multiplexing is a multiplexing
type in which different UEs are multiplexed onto the same

transport channel and can be performed either in the MAC

layer or the FP layer of an RNC. In the case of Fp UE-ID



~ 4 SEP 2004 - 22 transnitted through the radio interfac@.4 'W?ﬂv HSDPA
concept, the value of this field is only known by the Node B afte g’
schedul i ng of the corresponding data to the radio interface, and therefore
the RNC cannot provide this field to the Node B. The "TFI" field is used to
indicate the valid transport format (TF) for the data in the franme. In the
HSDPA concept, the~TFC selection is-caBr+ed out in the Node B, and
therefore the RNC can not submit such information to the Node B. The "Power
O fset” H(d'leéid ies used to indicate the power |evel requested for the

transni ssi o of THE ddthe dreadnr cof respormli figaneP A aThis field is
needed igvrte rcase ofg-D$CH qH8G or t DSCH a cl osed | 0op power
control js proyided. In the casgﬂts)(fa A,hﬁ'H“o'; e ifd6 tpomecacobker ol i s
pr ovi de&,'gané&t Her Forld se@mémer cent rialen JIFRACERLIQN de$ ; LEQUI r%d fromthe

. ) . f
RNC.- ThehiGoge rpyEhenifi el d indicates the used code for the BSCH. In the
case of _HSDPA, fthe code ylselngicttlril‘glr? i%se FHE GeF thanNsle Burardtt Rarefore no

such i nf8r RSk i°§ MRGUIUEed Df mahttibe ey, The " SE- 1h %I.g%ig_dﬁnti fies the to
i

be usedispraadiyng (SF). i PDSCH for the coiresp § H3e4 packets
in the franme. In t%ggE%BPA:?é}Snch?,I t-Re @3Feds idgbi Had hmatibe, Nade B, and

t her ef of8°RE1§heRtinhoi mahkbonskarkequi-ted; LLgM, |,he, RNC Be Zgﬁ%lSEP 2004
P

23 Thep"Men! BEpLyfield, is_used _to indicate the numbef® | Nefie pDSCH
codes on whi cﬁg?ﬁ}é E@%:Hugai[ WEPrBatéanr bedresdithet HSDPAC CREsEPL, this

ki nd of Thelorgaihonti 5t deki nedtia thst nd therefore no such
i nf or magj oy Spp eyl ed. from t he RNC "I\'lﬁﬁg gﬁo TPt #eCt @1 e_nbrinhe header

section except fhe aRTPERR the epdd abiion hef " €74 RfTAMEntypelefield is

~ requi r €8RT oreHBEPA tlemdusdesee {1 gl ds, can be re@ﬁtfd when desi gni ng an HSDPA
FP frarype@tir&lﬁyrf.. %{% on the other hand, 97 el st afan srampd y
renoved, the Node B HoEY! il redi fer encugh punfssamtd on, farg extracting the

recei vére R drtame. tiEerefora, r ngw i s are required in order to guarantee

that the flow control nechani sns work ‘as the new MAC entity MAC -hs is

| ocated in the Node B.

can be carried out, and the used muitiplexing method may
have to be considered when determining the most suitable

t

Structure of the FP frame. The kind of multiplexing used can

1n particular have an impact on the number of fields of the

same kind provided in one FP frame. One alternative for

multiplexing is time division base multiplexing, which means
that one FP data frame Can carry data, which belongs to one
UE only. In another alternative it 1ig possible to carry data
belonging to different UEs in one FP frame. Further
multiplexing could be taken care of by allowing an ;P entit
to send only one FP frame within one TTI, and this frame- ’
could be devoted to only one UE or it could transmit data
for a number of UEs. Multiplexing could also méan that an FpP
entity could send more than one FP frame within one TTI
which all are assigned to one UE, or each FP frame could

carry data which is meant for different UEs



Figure 8 presents an HSDPA frane structure which conprises Sf? new fiel ds
for the case that no MACFP UE-ID nultiplexing is all owed.QI EP gefeposed
again of a payl oad section and a header section, each divided into rows of
8 bits. Simlar to the DSCH frame structure, the payload section conprises
first tolast MAC -c/sh SDUs (service data units), a "Spare Extension", and
a "Payload CRC'. The structure of a NWAC-SDU with. a vari abl e header is known
fromthe state of the art as MAC PDU, and will be described below with
reference to figure 11. The header section now conprises fields referred to
by "Header CRC', "FT", "NunmOf SDUs", "User Buffer size", "UE-ID type", and
" CMCHPI Bqubipar bk ¢4 n.Lntroduction of the last two fields is optional.
2 4 SEP 30ad s 24 L?E%niNEEO‘%éfﬁg" strarfurssusas e prdvideedfohe nunber
of the MAE ceFhs Shas Anuthe éqaﬁrp;nef[he_ihgngmi@gtggﬁ_ figld. can be selected
sui t-abl Yot Thg ggsg%aﬁglfnf ﬁé al ge" field is used to indicate fhe Status of
the buffer assigned to theresp8BtFhe BECi hot heeRNGIsUBfers (e.g, in
bytes). This field inforns the Node B how nuch data belonging to the sane
dat a flﬂx{\éigi;%:i I% %eft in the ,RNC. A data anopunt carried in the
correspondi ng_ FPdat 22M¢ T angSeAn°beoks t heedeketmiedd of rame! uded into the
user buffrercsize ¢cah obevhi®n Fie] .1 dhe, Node, B may use this information for
instancg 4 n_schedul j ng so that a dat a %%ngﬁ%hn as”t hePf ghest priority
and nost dEE T HE RS R348 s YRt sl e cesded oo hed HSRPAY channel ciear | i er
than a wadm ddovpidn€hohassa d r 1or A and a snmaller anpbunt of data in
the RNC buffers. Different possi I%&%i%‘##%’%a TYhS ¥ Ch 1Rk RMARNC buffers
will be & fed el gl dhi 2 uetiere e ten fé gy e d 2k 213 2 e, f engt h of
- the fielakiean e selected, SY4 . The "UE Id type" fieldis used, to

i ndi cate what kind of RNTI, Lk% . 25%%% Iﬁﬁletrber llﬁ"-%*ﬁ%la}tlt% e atst of the Node
B should add to the MAC header. The type U-RNTlI (UTRAN radi o network
t enpor &oyne deyHd et IRy d.i.n a MAC header of the MAC PDU, which
payl oad part contai ns sﬁ’le?%t?ls'% Iffr]((elﬂf O %Ay e ss e idien t he use of
the U REFMS §timedatrsr ynayThes rieilad cof toi RUR! I0fF S of %@%n by
sendi Ngma 16QepRAG tH%DLE% glih%% lLayer via RLC | ayer) to use "4 nstead of
C-RNTI in a MAC header. The tiﬁé“é!“%ﬁﬂlo(lcéqr Padife tieaworsie 1t elager ary
i denti t¥) aPsRi¥Sed I6n 1BTCH &rdnbSEH ichakDRHE! rrequengy: diwsi,qn dupl ex) node,
and magybepyused N, 735P.2004 .. a MAC header, when no request To use

is recei ved from appéer *PEyERES( RRE) bufierimal Dapype lfiitel dri s

requi r E8¢oRNG ihithhetREEENLS Ffypag Eh@de;(gctgel?gg%q kﬁ' tthe, Node B. If the
RNTI ig,spegi figd Lo _be agged in_an SRNC or it no RNTF af 'l | is used for
HSDPA data trfansm ssions, “8GcRUATRFéRd m3ynbe pequiided itnrt he HSDPA FP data
frame. 2Theaheagoh ohet hecf ieldri sna@ng-bih. +fhe n_transport.channel
priority indicator ("CMCHPI"), fiel dri S ugiqu ]t\qgeimrl:g?/(e,ﬁfe the relative
priority of the data frame and/or of the SDUs included. For HSDPA data
transmMsstionst i het usspobtt BEsthd el g, gap; i ptroduced, but the priority of
the RB when.no nultiplexing is pr ov‘i]dlgglggm g&ﬁlg FREF oQBEEB™GP6N ti e when

the cortespondi Wy FARsHOR t CRBINREEP VR Over et heetubnisuaeaf tguegd. In this

first resdubet nesendt DIn adr HSPPA, FR, 4L ane ructure, it is not necessary that a
field for,a MAC SDU size i m"A%r rr%t%on ?égl}%c?ﬁﬁ‘éﬁ?“ﬁ%caﬂgeﬂﬂo? HSDPA it has

been d&FIHEY THA Q2L st At s 0B Bve 63DWi 14 s et s edy wherghprthg MAC SDU is
of a fdeed @i zef ithEaseosdl £iplexing is allowed.

cture.
In the second aspect of the invention, also the Tub
application protocol can permit to include any suitable kind

and number of parameters into any suitable kinds of message
according to the requirements.



Figure 9 presents an HSDPA frane structure which corrprises new fields for
the case that MAC/FP UE-1D nmultiplexing is allowed. ? go;\sl\;gp?ﬂ%agai n of
a payl.oad section and a header section, each d|V|ded |nt bits.
Simlar to the DSCH FP frame structure and the first enbodi nent of an HSDPA
FP frame structure, the payload section conprises first to last MAC -c/sh
SDUs (service data.units), a "Spare Eftension", and a "payload CRC'. The
header section now conprises fields referred to by "Header CRC', "FT", 2
4 SEP 2004 - 26 "NunOf SDUs", "NumOf Buff", "Size of MAC SDU', "User Buffer
size" 1-N, "UE-ID type", and "CIVCH-PI ". Al'so for "NunOf SDUs", "NunOf Buff 2,
"Size ofhdRE SBY' +80 SVEEH th re be several fields, even though
only ong f| eld for gag%a ar amga) Fer ?‘ldF%’éi"@ﬁtFﬁsthbatlrgwlet Hiree
" Nunof SERis® efPéP‘dl‘fi%duéé@lmwmBln@ttbyat#m@d@ugbgéc(g{.d%gg Nﬁ%h ¢/ sh SDUs
whi ch h@y@o@@egségg@ tq%one C buffer. The~len f-the'Yield can be
set suitably. The nunb ThYS% ki ®a- 0$1¥§1%¥d'§h$sRIéfqlmécid)e$i'tmmmber of
" NUMO! ERHACT {7 s, offhe Ak Be {2 ndiehd ol B ”O”gofﬁgle%di RNC
t

buffersjeq?:{cs'alcg}gals(pe{(}1 Lw(tledtothls FP frame. 111 t hat
s

this field does n ETHE e ro@InRNG mrﬁéaeﬂsm‘ reg i £h dat a
coul d ber sﬁl}:ﬁ)lllc‘eld:eﬂ'hmdeengmb afoddes figl 4y 6 be S%{[ sw tabl y. The "Size
I%I&? | S not a

of MAC SR ijrdc i S, i nt roduced because the
mandat or’y feaJt 168 QYN jconshidsldtse vindti revere |pfrd%@’e|a°blé%nldj

mul ti pITémsng tihe aﬂdrmmd-, SO QP AL not want, to use it. Therefore,
to suppq mul ti vendor case \/\/nentq:rl\?lzL %%F;aﬁf:e 4% i Gighed g i s ral | owed,

t he si ze o M@é gl igeftiimes afhe giargyeoff drhe heDWs 1iye t he respective

- frane. skt pii Iad.llrdw%,d FalBeRag Alpa i xed.sj ze j n _HSDPA, buf since the
MAC header is of variable I ength dé%ee?ijdlfb Sgﬁmé’fjﬁeﬁ ‘MAC/ FP UE- | D

mul tiplexing is supported or not, the size of the MAC SDU can vary

dependlThg oontlﬁalcgatrgmétgr eXxl:s ce of the MAC header. This infornation
sous fF1 regﬁ the recei verrssiégettlgﬁ SFPa8Pd gspestqogEpheodavent2dn  extract
e

SDUs fF L PISPRPAtdgtaakr aﬁélcepeedzﬁll;t psbamleee%hregu%tgg gftghd can be

set suthabliydeThee" Yseg,Bu r ield is used to indicate the status
of the buffer assi g%ﬁd £6 E%g Eﬁkuﬁ ?Hg(;ﬁﬂctﬁﬁf F@ﬁ@nifhgbyatesonThé | engt h of

the fi2lGethn BE 3etadipt hbhy. sFheinuabes Qlfn | i s din aframe
8" cqumbat ot ey NURDET ¢ 0h LU0 Bt 16 dss e oatizbl BaILRS

and/or the reconflguratlon of a

radio link. It can then be determined by the Iub application

protocol that the parameters are to be included in control
messages relating to a cell setup or reconfiquration or in a

control message relating to an RL Setup or reconfiguration
respectively.

Both, cell specific pParameters and RL specific parameters

can
be provided either as specific value or as bound of
cheoices.

In order to include the control parameters of the second

aspect of the invention in a control message, preferably one

or more information elements (IE) or group of IEs are

defined. Each IE can then comprise a field for each




The "CMCH-PI" field could be used to provide an information( about the
priority of the data when MAC/FP UE-I1D nultiplexing is %oagﬂ. hi‘ it is
allowed to multiplex data with different priority level & 't ztu nunber
of fields of this kind nust be equal to the nunber of the "NumOf Buffer"”
fields, but if no such multiplexing is allowed, it is sufficient to provide
one "CMCHPI" field per frane. It is 19 be noted that even if MAC/ FP UE-1D
mul tiplexing is allowed, the nunber of the respective multiplexing related
fields "NunOf SDUs", "User Buffer size", "Size of MAC SDUs" and " CMCH- Pl "
can be AEHEESSE 199wl reabtFdctd mpééiﬁicte@ﬂﬁ‘daﬁﬁéﬁgatrh%n (HSDPA EP frane
can contidePiy éj"%]tcﬁqt%lcr}nebel ongs .to one UE or . I'n thi's @Qsé’et he

MAC/ FP UE- 1 D mul t_ifg@em Ng i's TEdE BHEEd disa g e dindinsindre teet Hed. A
furt her Yhddi SPestifolr ofi tuae iHSDPA FR & trct ure.presented as third
enbodi mgpt C'b‘%lr%ts%%ntdﬁ an i dentificati on%g?nﬁ'selté%eaé&f%ﬁ?ﬁts%?}ﬁ HSBEA r el at ed
data transm ssi ohs. TT nd FSEML @SN Pri agteidon aiss faequaisr ed o Relofig Nade B, and
t hus noPREEMEReYE- kDemthiel plagel g i I.| in _the RNC, an 2 ~ SEP 200
_57Zs _ bgﬁgti‘g&iec%to ign_of the UE is %é’iﬁ‘tehg\rﬁg‘ﬁgﬁi’&éd Eﬁ tRedRRE nor in the
Node B. The data s F4tREr SPdEneit IBd byddsirngreuper orethgds, However, if a
UE i densbertlticonitaartegsr d; «Lh | aces where this information can be
coupl edm%é"‘s&% th% da%ﬁ\ is eit he?ﬁt ﬁggl\/gé 58/ gﬁd?ﬂ LocRRteoFonksoMAC -hs in a
Node B." Tnh Re tPFst BagesrerbiveeditEatdentification could be either the
currently used RNTI or it can be a new UE identification which is defined
only f%%faf ﬁgnsn‘i ssion of data over the lub interface. If RNTI s used,
the” UE Tdent i PTGkt DA PHfOF nBYE oRIG@RESe i ncl uded either in the MAC -c/sh
- SDU headers, which already have fields for this purpose, or in the header
sectiogjgf t he_respective HSDPA FP data frame. If it is included in the MAC
- ¢/ sh Hade?! Lenn Noden s hmmmmtiﬁﬁxémﬁé@aﬂ@rmgg‘%tdi n oLder to

find outitthe ddemidly of &{%,ihl,‘E.s | f garr]?(é‘ UE identity Is Iinc udeetdajr to the
header section of a HSDPA aty 19 '1Gfy extraction is required. For the
frame structure of figure 9 it was assuned that if 1 UE identification is
requi red,g.the i ification i | and is include into the MAC SDU header
either i r? t he C%ﬁ%tw'gr g ?;{ttlt qe l@(%\ BS1ESr otieeadds dAChatr ond tHNHuries desi red
on the air inteffddasdbdort kabpat:ill a UE identification is desired on the
lub, arthird e [ t.of .a frame structure is presented, which is
iIIustra?edéinn??ghggﬁf6§lls of a known MAC -c¢/sh of an RNC;

Fig. 3 shows details of a known MAC -hs of a Node B;

Fig. io i
g. 4 shows a known radio interface protocol architecture

defined for HSDPA;

Fig. 5 shows a model for the Tub, when no MAC level

multiplexing is allowed in RNC;

Fig. 6 shows a model for the Tub, when MAC level

multiplexing is allowed in RNC;

Fig. 7 shows a known DSCH Fp frame structure;

Fig. 8 shows a first embodiment of an HDSPA FP frame
Structure according to the invention;

Fig. ¢ shows second embodiment ©f an HDSPA FP frame
Structure according to the invention;

Fig. 10

shows third embodiment of an HDSPA FP frame

structure according to the invention;



'~ SEP 2004 _ 29 The frane structure of figure 10 agai-n supports MAC/ FP
UE-I1D nul tipl exi ng and conprises all fields present in thﬂ«#éﬁﬁhﬁﬁkfucture
of figure 9. It conprises additional fields "Ue-id 1" to "UE-id for
identifying UEs for which data is included in MAC -c/sh SDUs in the payl oad
section. In this figure, there are also N different fields "NunOf Buff",
“NunCf SDUs", "Size-.of MAC SDU', and. "{GMCH-PI", respectively, explicitly

i ndi cated. The content of the UE identification fields "UE-id" can be ' the
RNTI, but in order to save transm ssion capacity on the lub interface, also
a new sHot-erl i déAdiufsitaatrienn ac otalcd pbe defiped .The I ength of this field
thus deggnds jon the selected kind of i dentification. The nunber of the
"UE-id" fielas dépends %ot Witét FERT8AE PSDPASEibde €anfeamtahsadata for
different UEs. I fikhids viagualsl @wedepkh f the.fields must be equal
to the RY e&30f %he " NumCf Buf f " fi%l%ggHggaéggr?%i?lﬂ%E?FgoUE-ID

mul ti pl exrig Ts SrP8fRed, SFcendngremphanobneobEibieusPngrifie 5agBeLr ansport
connection on theikul kBhgeka SDPA_FP_franme can contain data
onl'y fromone RNC buffer thegﬁﬁngg% g ?g%ﬂ?P d°EEfdeRei £Peation fiel ds
is 1. Frofrelf1 pFedehtBlenermmenpbuysarset use when SJEH of . DGEH are mapped
to DSCH and mhenfggtghogmgggﬁhgﬁg L pe onl Ig&ical channel s, and whi ch can
be enpl oyed al so for HSDPA  The i Jur B HeReTARSN2 FPRFT tHE Eehni cal

speci ficatjon 3GPgSt2en321 V3.6.0 (2000-12): "3rd Generation Partnership
Proj ectridechsic Lfication Goup Radio Access Network; MAC protoco
speci fi ca%ri on (R%éggg%%%ﬁ%gen?ﬁg SEp Rpeell smpecihicc MEC RDY am figure
11 is conposed ciMzeAGEEDW fincha MAGhe ect Ngr hgadey Q[@
- type" fpebd, 1@ "{E-1d f]el dr and a "C/T"a?igél d. n%e ! EI}& ylpoen" and the
"UE-1d" fields are included |5 Yhe! MAG Heldodr Sov FDMRIordell The " UEI d"
field provides &Pddefid fiky ffr tdhe dd RN REE t sport_ channels. The
"UE-1d Type" fieg gﬁ% .§ﬁpe to ensure a correct Jgggdﬁﬁén% THEVE- 1 d
field in MAC Headers. The “&r*f™field is included in the MAC header if C/T
mul ti pl%hd ngton IMAG itstappldetentheg @ Tedddl ¢ QU dgs an, 1dentification
of the | ogi cal channel, igﬁ%@@ge when nmultiple Ioglcéi cha s are carried
on the sane transport “Charitrel-C*TRE e@pdifmesitd dfs talesseused e yavi de an
identification of tthe liegiceali gharpg type on dedicated transport channel s
and onFEQCngfoE@ard a%gess channel ) and RACH (random access channel ) when
used for “user datadt & Fi ddilg8LrpRangi 2emotitfieat@oR off el Guicsio | xed to 4
bits for both, CesnmEsrtezanspebligharnels d_dedi cated transport channels.
For the first aspect of the inven??gnskffﬁglF?cgﬁdeﬁéﬁﬁFé € ph&sent ed of
how the FP frant"K&34éPTield values in a frame according to the franme
structure in figure 10 can be set for two different nodels for the RNC
bufferﬁ TgEEEEirSt buffering nodel is illustrated in figure 12. In this

al t er nafT V& CEPhBEPGRL PRGN GFf BHE B¥VeNeIONe Node B buffers are | ocated on
the RLC layer in the RNC. Figure 12 shows five of such RNC buffers 9, RLC
buffer_z, h, k y and u. RLC buffer z is assigned to the data for a user
equipnghfsBEthﬁ%Fee§B@@ﬁmﬁaaBlyft@naHsadAoneg&gheRg%rugggrgor this UE. It
out put scdaraiiyt foatREI PELLY Leyel. T For, use

2 invention will be
Presented,

rises a "UE-1d

The respective frame Structures are to be used for

transmitting HSDPA related user data within an UTRAN from a

MAC ~c/sh of an RNC via a Iub interface to a MaAC -hs of a

Node B. A UE to which the user data is addressed is
connected to this Node B.



2 4 SEP 2004 - 31 in one RLC PDU. RLC buffers h and“k gare assigned to
radi o bearer RBh and RBk respectively, which are both us%dgfﬁﬁp Qgﬂ. :
equi pnent UEy. Only buffer k, however, outputs data for distribution to RLC
PDUs. More specifically two | ogical channels are provided fromthe RLC :
| ayer by buffer k. To the data a priority level mis assigned, and the data .
is distributed to two RLC PDUs. RLCjgutfers y and a are assigned to radio
bearer RBy and RBu respectively, which are both used for user equi pnent
UEz. Buffer v outputs data with a priority level r for use in one RLC PDU.
Buffer. . a outputs data with a priority level of m which data is distributed
to thr 5'15;1 Each RLC. . PDU wi || be used in the MAC | ayer as basis for
one I\/A%ﬁ;;j{s E%?ﬁn%naﬁ‘ééméﬂ foopa £Pricanee, | bhehe nodel of figure
12, theeqal xenafits hend i ehglaB Nup Byf § ¢ fined based on RBs. That
means, pthe, val ue, of the fl?iael d " Nunﬂ%ﬂf?ﬁgitg&égﬁ% T o TR funbet - of RBs,
and thus the nunbert of SERE B¢ evenoidewedh Previdetsatandorside HSDPA FP
frame.bdhumsidetde 150U RcH £XAMk alue of the field "NumOf Buff"
of a datagraagf based on thrgzdlfrarre szfcrﬁ%%]ﬁ[%%a%ﬁ FrobtRianing wWeich o 9,

si nce THe at®r 1¥'ktiact el B¥omA owt ofas hei RNGOUEFET Sindg &, RLC buffers
z, k, t;hearfdglq.ow'l'ih?_val ue of the field "NunOf SDUs" for RLC buffer z is set
to 1, since only data for one RLC PDU was extracted fromthis buffer for
the current frane. For RLC buffer k, the value of the field "NunOf SDUs" is

set ta@n2.a FHinGed Gl if o il C.P was extracted fromthis buffer for
the current frane. For Iﬁlﬂ}d\%uﬁf%erl UShrated do Aiguee f5.elthe RWAOF'SDUS" 2

4 SEPFo0#*t- addovesl det pegefiornt OAL/ FE e 1onl s dat . .RLC PDU was
extracted fromthis buffer for the current frarr‘lgé.BSL %od;lo%?%%g{t} er u, the
value of the field "NunOf SDUs" is set to 3, since data for three RLC PDUs
was eXtAHéted Broemaliisaduff ehover ahheneunr eply f N Be ‘E{:% val ue of the
fieldsnte-eehaPday and . Uze Buffer size" are set to the respectivly

appl i cabl'e val ues. "I n't R8 élbi ¢EGTéRERP| EheuRBIC dquiommeritsedEynhas an RLC
ent i t §17 6m *hifeh tuoaiti tiacent/baghoal aghagneks are provi dgd to the MAC
| ayer y gg Endi %%Egg in the figure. Such a_configuratloﬁ' iI's E §sible in an
acknow edged” REC fodd. CBPBALPFSdaPaFRasnbésn Beceinded MAGM-two1l.0gi cal
chann&hsa therbnffettahzeohnf REBLI pRgREE e gonmbi ned, which neans

t hat g?g ;%fr B(gf%er si.ze" field con?gﬁngaﬁ%ggrgrrggi 8n &b6tit ¥he status of
RLC buffer "k 918 V8l GefdfSEheSerepauinEeny” Uker, RhClbukfier z is set to X,
si nceftheheat aadhot hesrOUEf RE S t r_UE.x. The value of the field
"UE-igr for RLC buffer k is set ?fgasﬁ %%%c%sfﬁgnagt goi A BRFSMBuffer is
meant"Tor UEE"She VayueTlt RBe of eVEly"&Edi diubot yRRE bubkepgsyxy and a is
set tareg,psifee dhesdatdut reis nt for UE z. The val ue of
the field "CMCHPI" for RLEH%E? er(p}gilfé dfﬁﬁ%ngﬁ?f5£Cv6ré§pé@9i9§ﬂy is set
to r, EHE T e DITRF i 19 3w dIAG orc 4l 21a3 aaeat tREt ed éﬁ@mgpse t wo

buf f ertse VRS SiEftdFdce T Y f the field "CMCH-PI" for RLC buffer k and
RLC huffer a res ecti?/ely i%lésjg?pteoﬁtn%t%i%c%fthléep?lijg?i@ySIévetheor t he

dat a "€t rdct édt fiiemRRfese amb Huff aiix wse SBIT tAUTH i p1 Zgbq 41 SEP, 2004
MAC layer of the RNC 4 and transmitted on a single transport
connection via the same entities to Node B 5. C/T
multiplexing means the multiplexing of different RBs, i.e.
which are using different logical channels, which all are
assigned for the same UE on the same transport channei. The

MAC -hs 1 then maps the received logical channels onto
transport channels.




- 33 Another way to realize the RNC buffers is to Iocage t | ast buffers
before'the Node B buffers to the MAC | ayer of the RNC, "6 020l MAC
-c/sh,, which is illustrated in figure 13. Figure 13 shows again five RLC

| ayer buffers 10 of an RNC, RLC buffer z, h, k, v and u. In this case,
however, in addition four MAC | ayer buffers 11 are present, MAC buffer z,
tt, k, and uv. RLC.buffer z is assigpned-again to a radio bearer RBz used
for user equipnment UEx. RLC buffer z outputs data with a priority level p
to MAC Pﬁf(fé{a z, which MAC buffer outputs data for use in one MAC SDU. RLC

buffers RUGF EPbexignetls aghlowé® £aHo Mﬁmﬁﬁ%%@ﬁﬁq@ o
y. I's

respectpyetdy } re. bot h, used by user equi pnent
connected 10 MA %B'f 1?%}?1 aah%jij@ie b%??Je?nEF@?@M&@tﬁHMQarUEK, thg only RLC

buf f er TtFERyRartsnkt cof orddhG bt fBIp ke Mt a0 @ssigned priority level of
m MAC qwifdfer &k qui pyts data that is to be dllagslstlrl (FOEST 4S5 WC SDUs. RLC
buffers u\;]éqand a are ‘as eg%e?ifébga?l Ma6 radiardsearter tRRY Hnd IBU C/T

r espectfiddiipleashirch care daotdsdised, fof r ui nt. UEz. Both, RLC buffer
viand RLGbuffer u, forward recgiq/ved éataew%ﬁhogrﬁgl & SHMSORESy Afevel r to
MAC buffer uv.'MEC Bt fi9URF Sut st € odated It IRBEs iof tq 2beypgi stributed to four
MAC SDUs. In the buffering nodel according figure 13, the value of the
“NunmOf Byfif). fiel d.defines the number of MAC |evel buffers 11 from which
data i 5 suppriédtd t Re W8r Fedsdpdieng nSDPAJER fdatba ! FaRe E'%H%efis” t he

pr esenked imtanmehe, shhe “akbue Q he _field "NunOf Buff" of a data frame based
on the F]Lrame 4 SEP 2004 - f“ﬁg‘lgss ructraestirngiiehtonps bet to 3,

2
si nce Ph&Ci5faals tB%t REEL ddofr Gauuhees . MACTbhf ek iegig MAG buffers z, k,
and vusvaheavabuedotot heotigld cNynChsDUs" for NAC buf &r'zers 28f to 1,
" since data for one MAC SDUSWHs SXEr hetddffesanthpsibuiter for the

nl
curren e?’géﬁe.lﬁoﬁlmeaﬁilbf beakershervahygi gheliheoti gh% SQ%Q'%EDUS is set
i s”buf

to 2, shnepidatasforfuo S was extracted fromt ef for the
current frane. For’ MAG bﬁ”e?r% FRaNSRPEE ePnReet et din Nubéf SBUS" i s set

to 9, SPhekf#atals 0P ol t MAhEDEmMES @Nf@&i@gﬁé%}g his,buffer for the

currengsif@nene Thepyal of the fields "SizeO and reBuffer size"
are set to@t heerespe%t?ﬁé?ytlé?)’bf?%%tbl%e‘?}h?@es. The value of the field

"UE-id" for MAC buffer z is set to x, since the data in this buffer is
meant f,0r T ue of the field "UE-id" for MAC buffer k is set to
y, Si nce_at%ec}oar%%r}?ona/ i ST S sl disia et UE §iguhe &altre: ofnd he field
"UE-i o foraNe@asfifrercant iss Sedo t@gﬁoﬂ%t%% data. in this buffer is
meant for ;! &(ingi‘e value of the field " A For" Vi buffer z is set to
P. since the priority level for data provided to this buffer was set to p.
The value of the field "CMCH PI'~ for MAC buffer k is set to m since the

priorigyy level for data provided to this buffer was set to m The val ue of
the fi é?éélrgu%?lu-sl—c%le'maf%&lc [SleMsr tihe isemsets traidt,u 1 REE dhener iority |evel

for dand prdededed 0 infties Rmhber 403, S8, &

o, r..
ub interface as figure
5. Only in this case

+ @ separate MAC -d 3 and MAC -c/sh 2

are i v v
depicted. Moreo er, the same radio bearers RB W, Z m
r !

and n are assigned to the same user equipments UEx

. UEy as
in figure 5, Y

Radio bearers RB w and RB = are again C/T
multiplexed in the MAC layer,

" more specifically by the MAC -

In addition, the output of the C/T multiplexing and the
three other radio bearers RB v,

multiplexed by the MAC

m and n are UE-ID

-c/sh 2 to a single transport

connection for transmission to the MAC -hs 1 via the FP



2 4 SEP 2004 - 35 In the exanple of figure 13, several RBs assigned to the
same UE may use a common MAC buffer 11, if they have for2 éxafrpl Pf common
priority value. It would also be possible to use a conmon MAC bufter 11 for .
all RBs having a common priority value for the transmtted UE information,
regardl ess of the UE to which the RBs are assigned. This woul d make the
flow control nuch nore conplex, thoygh_ In the whole, different HSDPA FP
frame structures according, to the first aspect of the invention were :
presented which can be enpl oyed advant ageously for different situations for
transmayéng7 HSPPAhe ekRted, usge @%31599??985 %Bh LEeApbr ed QQ%U onal :
i nformation froman RNC to a Node B of Ee presen rame
structf e@o‘aﬁn Bpe- mbars 1ed i Hsaﬂlyféﬂﬁtabﬁéfmmsm demettiplexinvgde an

opti mebnadapéat Honabeispe f r epbodi nent of the .
second aspect of th%lgl ngeﬁttl {c:)ﬁew?g nge?éé%%%\ﬁ)g ?@?Oaﬁbi%fﬁ\ Eapabl e UTRAN
corrpn% ?’r‘g“%%SRNC and a Node B interconnected by an lub interface. In this
enbodi ment, an lub application protocol is provided, which defines several
I'Es that can be added by the RNC to sel ected control nmessages transmtted
via then|upeikedefRce, t bhe hgAGoliey8r toroesiesnd onenablient hepNogles B to

confi gyt e {.%1@ QE+%H£ ; 44 ShOﬁ/S atable with a set of new sem -static
"HS- DSCH | 'nformati on LOEbPDr i R %r%eTTPPJen%tJeH par ket 8% sPHFEhH Hs- DSCH
rel at ezhd nf@rtﬁaeromnmtmctheamstD&SEda@yua fogler8 §or configuring HSDPA in
a cell and.the characteristics of the inplenmented HARQ The table has the
format of tables 4 SEP 2004 - 36 wused by 3GPP for defining IEs, e.g. in

t he atﬂ’iwar&:lctcadldmm m@mlih@@%@@ tha Pp §38- cJK&?é@ti@z@'xE e§ONPri se a
respec | ve 1019 LHm | Ef G oup, Nane, the requirenents on the presence of
uHR s £

the IE" a tan TN &L rEFed et dlu bt Seheping Hesthdbtibn, a

cri t| ciad |11Q/ssmltb arhassignesE€ kil #dyri 1 ﬁcﬂguéﬁné- &Pl um
" E/Grou me" is used. The other col urmls can be conp‘f%%]&eé(dr%%co%gl ng to

t he respectt %es%eq&rraé’n%‘?ﬁ%t E$PHEEes £ The thel smleofinhecambbe of figure
14 1 s maddddr Mahclel sin o Gomisd se L gets, ofp g atd onpand, coding

schenes rom whi ch Node B can choose every ransm Ssi ons.
second™ 'n 3t iF%SA0G% B aFURRPIHS IB8CH Povkeronewvas X1, s | E defi nes the

rel atinshihetomnnddiedis DG s CRLGH (comn, 4] opy ghannel) code

power level in case of NQAM synbol at'lir'e "anpl’i ulation). A
t hi rd 4 MRl &seing smd "mﬁﬁ@t Codasi o witi ¢ Hl ahef I Mess 4 hgmerinber  of

code chanmel dMich WiHdndle assi gne DSCHs.. The RNC can assign the
nunber of codg@ghannelsr#or a ce ?Oo&eer#%mpt% ccoc?ﬂr}egq?“rjacfr?olnsof HS- DSCH

char ad&&riisigd er priority. Further, only a single transport
connection could be provided for one Node-B. Multiplexing

could also be based on the number of HSDPA related physical

channels on the Radic interface.

In the second model, MAC/FP UE-ID multiplexing is not
restricted in any way, which means that it is possible that

all UEs are allowed to use the same transport connection on
the Tub interface.

The second model can be provided also by placing the UE-ID
multiplexing to the FP layer. In both case, if RNTI is used
in the MAC header, no UE-ID is mandatory in the FP frame,




Afourth IEin this set is called "TTl Selection". The "TTl Sel ection”

i ncludés an informati on about the TTlI |length which the Node B shall use.
Further included in the table is the "HARQ I nfornation", %CSE(F%W | E
group that m ght include several HARQ specific IEs, which | Es depend on the
selected HARQ 2 4 SEP 2004 - 37 inplenentation. The "HARQ | nformation”
group defines information to configurg HARQ i n Node B. The paraneters of
this group allow the RNCto restrict the capacity of the Node B. In figure
14, theélﬁg %rfoup ! I;ARQ i nformation” includes the I Es "NunOf Channel ",

" MaxAt t t *TaR@ 1RedtddncyV¥enph. iknigasey 1= chapnnel, , SAW HARQ | s used,
the IE 'I'HNW%Q:QQFHSI ;sCan,be included to gﬁanggt Egng@?t%\éégﬁR% bHFe t he
number of channels: A&slniRYSHor EBFRr thAaFPt heaMedesBooad eehegsina UE
retransa®8si bher BRugbt faélansa., certain anount of trials, the inclusion of
the 1E "MaxAttenpt"” enables the RNC to provide the Node B with a nmaxi num
nunber of trials, and the Node B can then decide to reject or not to reject
a requedbennddt/Fhi SE+Im hat £ o9 dj its own conditions. Finally,
in case fhat, an increpental rg%u%%gﬁ%yi%%gﬁw?i' Jseel TRARead of a
sOf t/ char s&- cohbi "?\‘bfﬁ‘fret?%o@‘?fm\%dlﬁ"a?%hmdmwMé £afe Pelings t he
restricibon ©f &ethneancys Vel sl fro ich the Node B can choose.

Especi al l%rct he | E " NuntX Codgrgfé glroonu;rjge' Thi'er mbt§ earenr WEs whi ch Node
B can seTetiCihe Wiahis Hereietd HANRA fdamoul d these parameters
alternatively specific values. and the I Es belonging to the providing
limts o the Node proper value dynamcally fromal so be possible to

cl assi Y- B S xed v dlLeanditom as dRlnvERe: i righed; el | cific I Es can be
added tsa e olel Ly 35T cedure and the CELL RECONFI ON procedure
~and be incl uded bye thgpwe%l %qﬁ%%ﬁ% reYtETdd CCEPIr eSETIWR REQUEST nessages and

CELL RECORPIIGIRATI eNIREQUEST LR sages o ans misiHped fy 4 he RNC to the Node B.

2 4 SER+2004 igures 15 to 17 each show a tablé Wwth a set of |Es
ure %%r %h% c%se when no OE-ID mulitplexing is allowed

and a second and third embodiment of an HSDPA FP frame

structure for the case when UE-ID mulitplexing is allowed

The DSCH FP frame structure of figure 7 was taken from the
technical specification 3GPP Ts 25.435, v3.5.0 (2000-121}:

"3rd i ' j
Generation Partnership Project; Technical Specification

Group Radio Access Network; UTRAN Iub Interface User Plane
Protocols for Common Transport Channel Data Streams

(Release 1999)". Tt is composed of a payload section and a

€ach divided into rows of § bits 0-7. The
payload section comprises first to last TBs

header section,

transport
blocks), a "Spare Extension", and a "Payload CRC"
redundancy check).

(cyclic
The header section comprises the fields

Tr ] 1 Tt
Header CRC", '"FT", "CFN", "TFI", "Power Offset" "Code
r

number", "SF" and "MC Info',

113 " 3 .
The "CFN" field 15 used to indicate the connection frame

number {CFN), in which the data of a frame should be



conprising RL related paraneters that can be used by the Nﬁ%&?ﬂf tup
and reconfigure HS-DSCH channels. The IEs - can be added i h LI NK

SETUP procedure and the SYNCHRONI ZED RADI O LI NK RECONFI GURATI ON PREPARATI ON
procedure. The tables have the same format as the table of figure 14. The
table of figure 15 only contains one IE "HS DSCH I D'. This | E uniquely
identifies a HS-DSCH wi t hin a Node B Gommuni cati on Context. The table of
figure 16 conprises "HS DSCH | nformati on Response” | Es, which provide
information for HS-DSCHs that have been established or nodified. The range
of entrFéénﬁ@ﬁtéadhthEOMghf¢h§lkah@otﬂﬁt@%fb%gq]@Hn?ﬁéngﬁFE§:DSCHS for one
UE. A fLbaEebE, 1 BrLhL S, 58t IS ggaln,the al ready nentione HS- DSCH | D',
whi ch sh<f)u|§ 5& el uasdenRhdkfdsi Fjela decendyl Enbrnt hisstset Nbaecal | ed

"Bi ndi ngftet, aandhednlbagi Bgl uded -gpt The, . BLnd] |D:.is the
identifier of a user data stream It Fngbp%ggtggtgtk?héggbﬂﬁdBoand it is
uni que Tor each tr%ﬂngP?rﬁéaFértbﬁdBNCesﬁabbtspanidéOtnisffQ@l&he Node B.
The meabonghésNbbgset he same as for DSCH A third IEin this set is called
"Transport Layer Address" and can al so be included optionally. This IE
defines the 2 4 SEP 2004 - 39 transport address of the Node B. The

meani ngrhe thps" t hee B@NEs a3 ry DS . The | of the table of figure 16 can
e T e TEs Ao AL Re %%asgﬁeg’%%nﬁaﬁe@l@wmmmm GURATI ON
READY nedsitfes!THhefeabilee olats gimetid toamei sps CHS RSHA FOD, Loy or mat i on”

| Es, whilcdh provd des df i or ,HS-DSCHs_that are to be " established.
The range of entries f(grg n%ac%%%é% AY%i H £ Flotn Node Bheathxi num nunber s of

HS- DSCHE St T it W BAIG igast ndk isunis sedh i snagaidy fhe abawe, mentioned | E
- "HS DSGHdD's. A second IEin this set is called "Ue-1D" and 1s enployed to
enabl e the Node B to distinguish between different UEs. This IE will be

used to fill up the MAC header. It can be RNTI or sonething else, e.g. a
new ki g Ofv gdyser, egul nt_.identity indication, which could be transparent
for the UE. r RTE flé1d1ls used to indicate the power level

requested for the transmission of the data of the
corresponding FP frame. This field is needed in the case of
DSCH, because for the DSCH a closed loop power control is
provided. In the case of HSDPA, no close loop power control

1s provided, and therefore no power control information is
required from the RNC.

The "Code number" field indicates the used code for the
DSCH. In the case of HSDPA, the code selection is made in

the Node B, and therefore no such infofmation is required
from the RNC,

The "SF" field identifies the to be used spreading factor
{SF) in a PDSCH for the corresponding data packets in the
frame. In the HSDPA concept, the SF is defined in the Node

B, and therefore no such information is required from the
RNC. -



Athird IEin this set is called "Transport Format Set'".gge "H@rﬂ;port
Format Set" is defined as the set of transport formats a CSE 0 a

Transport Channel, e.g. HS-DSCH. A fourth IEin this set is called

"All ocation/ Retention Priority". This paraneter indicates the priority

|l evel in the allocation and retention of the internal resources of the Node

B. The neaning is t.hus the sane as-fas BSCH. 2 4 SEP 20p - Q A fifth IE

of this set is called "Frame Handling Priority". This paraneter indicates

the priggity, %ei/e% to_be used during the lifetine of the HS-DSCH for

tenporary-r et ritt?onslekd the aseachs ethd BsOLE CEse IS’é/Préfad reason. The
i s se

meani ngpasalhel thmscisapdgas £,0r DSCH. sixth | E of t is called
"ToAVE'__The paranmeter "ToA T%aéﬁkséérﬁ§Qﬁ Fta val L bfbe hea mi netdw

endpoi nt? Tt e Rancen tanesh oy ek mxpest eﬂqﬁ&"%eﬁigoﬁqcej veg.e%e%%e, this

wi ndow tensdpidyd ., The, ' i.s thus the same a efmth | E of
this set is called "ToAWS . The g4t aitEtlerinfromes idns itsherddqumref arrival of
the wi é?%ﬁﬁﬁ%knt. Downl i nk data frames are expected to be received

atter this wi ndow startpoint. The neaning is thus the sane as for DSCH An
eighth |E of this set is called "NunOf Codes" and was al ready nentioned as

possi blf&USel Nobasdd thar aietiers. oEhe NG could sel ect the value for this

par anetgr, ordi-ng .t o.the respective GE%(%éfpgﬁf‘:lthﬁ?. EXCRPHt RDEE of this set
ﬁea@%cf F IC hid al U "

i s called "Buf ferst atus® 2RE ThE CATEs (fremeuryent status;Qf RNC buffers.

Thi s paéFaHérerd €am Heppsedaali theskeginri;ng of the connection for the flow

controgesf%mﬁrainn H:iged in the set Qllglfjﬁeca E@ EspaErey~hephichr is an I E

group that “mght “iI'n 8 EBvéErareHarR@uspeckt i But Esni ggat | to those of
bERbr

~ the "HARDI} nfbrtiaei ONE1@504Pei Bithe tapl e of figure 19. But even though the
n bo ﬁfiée?%ﬁcse”ﬁ%@ifF]gea%adRLBsﬁl@@isfhotcase, t he

names pf % care id}(janti cal in bot

5 4 SEP-9 =NQ49h information for extracting the received FP
frame. Therefore, new fields are required in order to

guarantee that the flow control mechanisms work as the ne&

MAC entity MAC -hs is located in the Ncode B

i
lgure 8 presents an HSDPA frame structure which comprises
such new fields for the case that no MAC/FP UE-ID

multiplexing is allowed., It is composed again of a payload

section and a header section, each divided into rows of 8

bits. Similar to the DSCH frame structure
r

section comprises first to last MAC

the payload

i ' -c/sh SDUs (service data
units), a "Spare Extension", and a "Payload CRC". The

st i
ructure of a MAC SDU with a variable header is known from

th
€ state of the art as MAC PDU, and will be described below

with reference to figure 11. The header section now
comprises fields referred to by "Header CRC™, "ppn

r 7 r
'NumOfSDUs", "User Buffer size",

PI™,

I | "UE-ID type", and "CMCH-
N particular an introduction of the last two fields
opticnal.

is




meanings are slightly different, since in the cell-specifig case the "HARQ
I nformation"” restricts the cell capacity, while in the RL-4 ﬁeSEﬁZﬂ[ﬁase t he
"HARQ Capacity" reflects the QS (Quality of Service) of the radio |ink or
the UE capability. The IEs of this table can be included in RADI O LI NK
SETUP REQUEST nessages and RADI O LI NK RECONFI GURATI ON PREPARE nessages. A
further HSDPA specific set of |Es irs2defined for HS-DSCH | nfornmation that
is to be nodified. This set conprises a subset of the set for "HS-DSCH FDD
i nfor rratf.hon',', %/Lgrg specifically, it includes the IEs "HS-DSCH | D',
"Transpdft FOPRHESBEEY fiplpoéat hemiReoenhtidoa Peli Ot he ViumbEF AR ¢iodl i ng

PriorityMAC =~doR¥BSpus TOAVE; " Nu des", and possibly the I'Es of the
"HARQ Capacity" group.  The ?E’ggg?ef h?é%s(,:g‘?“%‘éfh af sth®efiekd uerd b RADI O

LINK R JPERRIPREPARE nessages. Many of the RL related |Es have a
correspondi ng neaning as DSCH rel ated | Es presented e.g. in the above cited
technical specification TS 25.433, which is incorporated by ref erence .
herein Bl TYsomiBrfferrefeeteflidbn fargdhey @etgid -, Mot known for DSCH is

the IE " city", which denotes HARQ characteris T %f a RL,
&f Ol &, % a
also Tertt et

and mghfﬁcoul d the U cepmnttiivedBndl arhda RvcQS of the RL.
Mor eoveRUingves | & "dJE-11D'b wess ad deeh asr 8. e anet.sr jn, order to help
conpl et ng, the MC header in the Node B, I:‘Mrﬁ%{ ~ tﬁ]e‘s@b%cﬁ%oﬁﬂ IDis
i ncl uded or needed 1HIHE MEC Hisadeime dite feranstserstddn e asadt

al t er nathevdiNC orh tche FRdcayer Jorr the ose. The | E "Transport
lar to threl corlr%gglcf'a)% nd:elslﬁoofn&'mﬁscﬁﬁ, 5 f or sonme

For mat g_r'r'e i Ve EIy Sllt}g: _

| Es new val ues shal I°& def§irdddest Supportl udedDSEH.o Ehies uiseri ndi cat ed in

- fi gur e blg fewhisdle es Hovis rindaldre Q1 £ he RSCH transport format set taken from
the abqye cited specification Té 25, 4?15%\/%6‘516‘5% AndEF ithéd nodi ficati ons.

More speciticarty, t86md hidee qsodsi bichedalliey ave tadded Hak at e ow

" Transwhishohalsi FBel Rieheal" L& lLy /“Islot", "3slot", "Sslot" and

"I5sl o . These val ues%are tgrbgrgggfia}ﬁgr mﬂ§%D§éltlaoﬁPyt§ﬁdR% ot her val ues

are to Bé& 8PP PEABI ceeSHSPSCHe HADaAdheane1t bari Capvehyti gnala"'c-?val ue

shoul dfnetv haiusedakn t he, oType;Qt .channel coding” IE for HSDPA. Thus, in

t he preseghed enbodi ment of t glg)%égxdaﬁgip@clsmﬁﬁﬁHeai“ﬁVéﬁt péndabasi c | Es

are deff'n&8°whNenbeaheks - pPodifdedndupbagipek! ss hy@iégéiaﬁgoekiQHéatiO” and
RL setyprandyncesQRELQUrgtion, to_support DPA. The described sets of |Es
and thg | Es t hensel veg ?%%nggn%éﬁgéae?n Sh9Wstithbrefeagnia bpder to be

adapt et ¥BT8pet? f podr 2ui TeaehesgtEqual tie fusiheLsels gglggigegan be
defi negiuiﬂa}glijg' lub application protocol in order to enable any required
transfer of DPA rel ated control information.

The "UE Id type" field is used, to indicate what kind of
RNTI, i.e. ¢-RNTI or U~-RNTI, the MAC -~hs of the Node B

should add to the MAC header. The type U-RNTI
network temporary identity)
the MAC PDU

(UTRAN radio
may be used in a MAC header of
» which payload part contains specific L3 (RRQ)
signaling messages when the use of the U-RNTI is mandatory.
- This kind of situation is reported by RRC by sending a
command to L2 (MAC layer via RLC layer) to use U-RNTI

instead of C-RNTI in a MAC header. The type C-RNTI (Cell

radio network temporary identity) is used on DTCH and DSCH

in FDD (frequency division duplex) mode, and may be used in




2 ~ SEP 2004 -43 C1 ai ms 1. Method for transmtting usges ﬁ@sa Wi thin a
communi cations network froma controller (4) to a networkzlée ntm%) over
an interface, wherein said controller (4) uses at |east one dedicated franme
structure for assenbling data frames with said user data, which data franes
are transmtted via said interface to said network el enent (5), wherein
said frame structure includes at | ea86 a header section for receiving
information required in said network el enent (5) for processing said user
dat a. 2a *2? h@d gccordi ng to claiml, wherein said frane structure further
i ncl ude$ <Fpa FHATU st BN oFeqeest viaguat UeRmSTI one ShkL {@e i £d, HSDPA

rel at edupiser ey @r ARG St rhut g id confroller. i 3. Method according
to claimi1 or 2, wherei n}ssai d uggrp%afgﬂ)? sgi‘%ﬁ’&? Hr S STt e rlevnit £ nk

packet HETETE)T riet atRRF 1ERa dae ave whided ni s at itk QRSERING Cat# OffS, NEIMOrk is an

UTRAN (i4ni St 1 S b 0 ni catjon servjices terrestrial radi o access
net wor k) , s\Alilﬁfareiln sgdic%:le%%)ﬁ%cf?cgﬁ er i & A RNCY rldin it Morac ool ricd | er)

wher ei F3%4 of HetiRBA alatrerttrarssmal Nodten B, what &f e sai d i %M“emanmb
i 't er f 3Gy Al .8 ' | east one frame 2 4 S 04 -44 structure
is at I_easut:L onevﬁgﬁcﬁt@%‘s%&A I i &aRe pridiodsngthy arfe tdte utitaire. 9.
Met hod Ecédediyigto claim 3, wherein a frane assenbl ed by said RNC (4)

according to one of said at |east one dedi cated HSDPA FP frane structure
sai d header section conprises for receiving HSDPA rel evant information a

dedi caffég Tcogindrf araatspogasichoR@ el GHGld, G check infarmation for
data i 'ﬁ%rltdeqsi nt.o s%i d .header sect i(b(\ljﬂriL orﬁtégiqgl g{%%frr g‘m@(ﬂfﬁé’g{d rr CRC").
5.- Met hod aceor dtF§ 6 dP&rfrAseothe refletdivie @ firare yassenblediahy sai d RNC

© (4) accéoraiengntigoenerothsaisduat 1heasly.gne pdedi d HSDPA FP frane
structure said header section ch)’rrpri sgg'f g(r%%r gg@%@m ﬁiﬁ ASDPA r el evant

i nf or matf FBATadéarEatea #Fel @ff shiat fliedst can badiiearibancely,apiame type of
sai d daha praceityFdt) the RB when no multiplexing is provided

could be introduced upon time when the corresponding

transport connection over the ITub is configured

In this first embodiment of an HSDPA FP frame structure, it
is not necessary that a field for a MAC SDU size information
is included, because for HSDPA it has been defined that

semi-static TB sizes will be used, wherein the MAC SDU is of

a2 fixed size in case no multiplexing is allowed.

Figure 9 presents an HSDPA frame structure which comprises
new fields for the case that MAC/FP UE-ID multiplexing is
allowed. It is composed again of a payload section and a
header section, each divided into rows of 8 bits. Similar to

the DSCH FP frame structure and the first embodiment of an

HSDPA FP frame structure, the payload section comprises

first to last MAC -c¢/sh SDUs (service data units), a "Spare

+ " L1}
Extension", and a "Payload CRC". The header section now

comprises fj '
O lelds referred to by "Header CRC", "pT",




6. Method according to one of clains 3 to 5, wherein a fr nbl ed by
said RNC (4) according to one of said at |east one dedi caz% @EMFP frame
structure said header section conprises for receiving HSDPA rel evant
information a dedicated field for at |east an indication of the nunber of
SDUs included in said payl oad section of said data frame ("NunOf SDUs"). 7.
Met hod according to one of clains 3-tos 6, wherein a franme assenbled by said
RNC (9) according to one of said at | east one dedi cated HSDPA FP frane
structure sai d header section conprises for receiving HSDPA rel evant
i nf or mat iNOWH TR oat S Ffor @i Jecast ram isw-rcab.bggro&ﬁg%%rstat us of a
buf fer assicgnedf o ngyrUSey t&%%i,,prrent w4 SEp 5004 - 45 i n uffers
("User Buffer_size"), whicH"assi G "SSP s @dplofied for buffering user
data of SHPLFDES "eqiNpmOEE uifif 25 ai'g i BNC o4 Mabekpre tgggs%gbgg it to a
Node B Q;@)e.re8ma:¥bggﬁlge §cgrdi mg to one of clains 3'to 7, eff a frane
assenbl ed by said ? y dcdd dffg €8eBn&hetgbabdlat oheast cdderdedi cat ed
HSDPA FPafhamersmeteruls satdcheades nSeqki @n ﬁﬁr)gpri ses for receiving HSDPA
rel evant information a dedicated field for a? €ast an indication of a
relative priority of said data franme and of said SDUs included in said
payl oadThect'Nomo6fDsairdrdatg fga " [ 9,, Met hod according to one
of clai ﬁﬁcs_g? F @{}erei na franggggsenb: Ceigng%/fgapael?’l\]é“}%ﬂ)‘ aEchhdling to
one of wrd af °1'ed3RYS ofidl b e e coetISDPAKER frameoss Moot User i d header
secti onToenpehgels Ortpecei Vi evant _informati on a dedi cated
field for, at, |east an indi c%%?g%%géhégéi%ﬂlB?bﬁ%erTfé%]dﬁlﬁﬁ%t of
i dent i fTe4Y i 6h0F1 ¢ ahields reeetvial Nodend fEbshost dinehpisles in a header
- for saiffi&l¥ls, which header m ght already have been added by said RNC (4)
to said SDUs ("UE-1d type"). 10. Method according to one of clains 3 to 9,
wherein said RNC (9) is allowed to nmultiplex HSDPA rel ated user data
i nt enderhd ornsRYEs user i pnents to_frames of a single lub transm ssion
connect j on, which %fl tip eel>e<cgg“pa T dfe‘?ﬂﬁ‘tfi% &y RNGdufNoge B (5), and
wher ei FFG Dfdteert raumw ldsskrthl achihy maick NG (2) igscqzqg g;englgto pne of said
at | easgthaane mhedigahed J4RRPA FP frame structure sai d header section
conprises for receiving = 2 & SEFSGOLe 4 Hommbearelcdy ANC ifioferat i on a
dedi catfé®™ i“dliFhf clatat doedst ben siupghilcatd on S 1the dunher, of cg?Ng[r#)uffers
from \M@iaglhblés%reﬁ%g g.has been inserted into said payl oad "Sedti®o of said
data frame ("Nu uf ¥-11. Method accor di ng to one of clains 3 to 10,
wherein said RNC (4) is allowed to nultiplex HSDPA rel ated user data
i nt endedf @k ;several . us equi.pnents to frames of a single lub transm ssion
connec?iqgg,_ S\i%i%cﬁfml\}ﬁpi g?gxeglaéfialiss lgérgkiuicphexedanyesahe Nede B (5), and
wher ei Buf.6ipdedang fisanetassaahlgdob i C (4) according tgo one of said
at Ieagﬁagngvggd&%a&gﬂ HSDPA FP framg{ g’t@%gg'?%lfegs‘éi-dl eéaepgéé&tbil@n
conprises for recdi ving" ESPEAIPeleyahplEntogmati enlavdadi eated field for at
| east @peiatdpcat donnot whetnyAbgs.0f+S iLhe-said data franme which include
user 2. Priginati ng froma si zgl eE&N%ﬁﬁ%?gérfg, ?ﬁ) SEPROREY Sbes") . 12.
Met hod accor di ﬁartf)a Pe"Ben YA AP 3UEOI R lrubhepeRifgi dsRNE1 b@kai s al | oned
to nul thel exz&SPPAAe! ap@ds Us i ptepded, for several user equi pnents
to frages of a single Iub traﬁ%n?gi?%%gcg%%eﬁ?%n?EMEF%hSHﬂFtinI exed
pective frame. In principle, a TB has always a fixed

size in HSDPA, but since the MAC header is of variable

length depending on whether MAC/FP UE-ID multiplexing is

supported or not, the size of the MAC SDU can vary depending

on the content. or existence of the MAC header. Thisg

information is required at the receiver side in order to



| data is denultiplexed by said Node B (5), and wherein forzg gfé%rame
assenbl ed by said RNC (9) according to one of said at |easts @n gat ed
HSDPA FP frame structure said header section conprises for receiving HSDPA
rel evant information a dedicated field for at |east an indication of the
size of the SDUs in said data frame ("Size of MAC SDU'). 13. Method
according to one of. clains 3 to 12- pherein said RNC (9) is allowed to

mul ti pl ex HSDPA rel ated user data - 2 4 SEP 2004 -47 intended for several
user equi pnments to frames of a single lub transm ssion connection, which
mul ti pl ¥etPeat aPVs fieoml thel ksera by, sai ﬂrmec@rﬁéétlf”drﬂg‘g[éa' nfor a
data fregme gsserd gd. by ;said RNC (4) according to one of ‘sai al{‘gt}}éast one
dedi cat ed HSDPA fFame stTUct L M- header section conprises for

recei ving HSDPA rel evant information a dedicated field for at |east an

i ndi-catg,Qn status of a buffer assigned to a respective user
equi prrenh'%ni ?%eaouuéﬁee? ST 1HIg Usky Bidd ere simbl'da t avtileh sassigned buf f er

i s enpldydhd drutiddf erd gy user: dadas f sai.d u i prent, in said RNC (4)
bef orebtg%nssm L it S?gga Node é%(gé lﬁ.%tﬁﬁ{)cd }%rcﬁ nNd' to one of
cl ai ms 3 ¥6 1 : %ﬂ%ﬁ@tﬁl & NG i@d)d ieeraldeowad: tsmirasdipl e HSDPA rel at ed
user datusbiett exfdedd 1015 $/Veial r ui_pnents to franes of a single Iub
t ransni_ssi on c%m,ecti on, vvhlhgtﬁ L]!rrcl}(?ltdl pqlei_iegliﬂ(f-f1 2 %% dRd tipltéeed by said
Node B"(EPSfafd wAFEIRULS" £igdidks .frame assembl ed by said RNC (4)
according to one of said at |east one dedi cated HSDPA FP franme structure
sai d h&gderﬂ section conprises for receiving HSDPA rel evant information a
dedi cat'8§ f FELE-F3r dtelldaspuad brdusati 0B efoaitel at \& sBrhariy of the
- frame apdler tat paiid, S Oifn%gd%dti n Bai d data frame ("CMCHPI™) 15. Met hod
according to_one of clafms 3 to L4 *wH8FEi HA&4fE§ BRCIP4) is allowed to
nul ti pPBgtF-IBﬂ-)PAlFIQI afedllserddatd imt e@dgd15Qéds%y,e{nghtgﬁ%xeggit nments to
franeswgﬁhadﬂf@gg:gnku{g Eéggém' gsi\rog conpection, which nulftiplexed data is
denul HS\EI_ exed by said Node' BY (57 ®afid WAeRefhef Brmaedard fiakssassenbl ed by
sai d 1 akindcordinget equaZ 80 SERe 2p0Abe #8,0nenaf vRal dedl [east one

. H . e
dedi cafgglg@DP}gugP-ffrggesstrucﬁgre sai d header section conpri §&s for
receivin !—IS?PA r ef evant *Pnf of bt FBhesiBedi e arbHofiedl ditoisat | east an
i ndi ca®¥ dterhet ki pdooi deiseric equmpreEpt Lfication, if any, a
recei ving Node B (5) should include in g hg}éat%ie&ri gggeggfl%%ai d SDUs, which
headers m ght al ready have been added by said RNC (9) to said SDUs ("UE-ID

type")It 16s tethwhareorethag d0eoner Qias) @b ”§E§Igorﬂlg %i . \/\?erei n an

i dentifigcation af user equiprents, for which sard Bf&E@didiser data
di stri iultcg'sdé(?’o @%ﬁ cf“gﬁj’sri%PiW%n%‘%QﬁTSiVQqMIEbblmsﬁydré\D&i@e& (5), and

wher eifidflots dheunaf £ S ¢ atv g fastp png dedi cat ed, HSDPA FP frane stiructure
sai d header, _tﬂﬁn conpri ses at Ieastes'ginée:ead’edié(;%eeaO i'*d $9YsV ncl uding a
user equi pmentident§F &f iAFLSFEdatibe (PdiET ¥Yiord 7is Met hod accor di ng
to onddentdlfaiads thdto ok pdeiph jdentification of user equipnents, for
whi chw%aic 'B'S A rel ated user data |A§%ricoaunt P Hhi P ShE b i ntended, is
requi red 5 “Sai?f MNod® BNSIE @vd Rbherlai reifior cange afhsaixt atp | @astpone
dedi cati@éd iHIBRA NP ifsr #1X81eS aUGur ser_equi.pnent identification
information is added to said S O%i %cﬁ&gléed Cﬁﬁ'ls'sa:'iOdlj - section. 18.
Met hod according to claim 16 or 17, wherein an RNTI (radi o network
t enporafyirident by rassi-gped to user..equi pnment is used as respective user
equi pnent _identification i ﬁf gkné:?ieo%%w% Y2 Trane structure

presented as third embodiment relates to an identification

of user equipment in HSDPA related data transmissions

If no UE identification is required in the Node B, and thus

no MAC/FP UE-ID multiplexing is allowed in the RNC, an



2 4 SEP 2004 -49 19. Method according to one of claims 2 {o 18, wherein
said SDUs are MAC-d and/or MAC-c/sh SDUs. 20. Communi cati r{SSE@tm%k
conprising at |east one controller (4) and at |east one network el enent
(5), which controller (4) and which network el enment (5) are connected to
each other via an interface, and in which conmuni cations network at | east
one frame structure is defined for tr&fsm ssion of information required at
said network elenment (5) for processing user data fromsaid ' controller
(4) to sa . el enen 5)_over said interface according to one of the
pr ecedi nga%ﬁlg?%%\?ggﬁ%?egﬁ E}ééd%%ohﬁr@ﬂthetgincblm@édi SBs #eansd Qf,usi ng

sai d at iwmasheoliedé ranerss rystyresf empling.frames with said

i nfor natrh%)&géor transm ssi on of s%i gé?}ﬁégr%??%ﬂf%?% Raivping ertthe to said

networ k el enent" (5), and wherein said network el ement (5) conprises neans

for extracting said information fromreceived franmes having said at |east

one frang structure. 21. Communications network according to claim 20,

wher ei n a1 d Comuhit dif oitteeitfiordcicn ans WRAN Addi wgy.s Ilkrg%bsl le _

t el econmid eAti N Sigy A4 f&Irestnl al radi o access networ a) , Wwherein said

controller is an RNC (radio networ B%GftHFoigcemi thi thentdertei M ssai d net wor k

el enent SiEREINGde BAG)-cAdteriei m oHnt igit Qrﬁea@%gj span;lub {nterface. 22.

Comuni gat itRs fMetwork accqerdi n% to claim?21l, wherein dafd NEEng of said
RNC (4) is.a MAC -c/ sh s%2) andF5F % e dsa tig)i cand onheveild ®ai d means of

sai d No§é tBegsyhies carmetilys uskp. RNT4 SEP;2004 - §Q 23, Co%r oller for a

conmuni gabhgrﬂgiggtt%;]kwggngri.si Eg nmeans for using a f P§He“ &t ruct ure for

~ assenbl ;;}gg frames wth'intor kit FA1PeduPréd Byrathet wosksekesenh (3) of

- said co Ai BHBFohbenéduol ktkOFEaprOCcessi Nng user data for transm ssion of
said information via an interface to said network el ement (5) according to

one of clains 20 to 22. 24. Controller (4) according to claim 23, wherein

said co%frBNTériSsuaadRNQ]éraEIipd@ﬁ:gy\@{gagggﬁrol er) of an UTRAN.

| ‘ inrtormation can be
included either in the MAC -c/sh sbDu headers
r

‘ which alread
have fields for this purpose, ’

Oor in the header section of
the respective HSDPA FP data frame.

MAC -c/sh 3SDU header,

If it is included in the

the Node B has to extract this header

pPart in order to find out the identity of the UE. If the UE

identity is included into the header Section of a HSDPA FP
data frame, no extraction is required.

For the frame structure of figure 9 it was assumed that if

UE identification is required, the identification is RNTI

and is include into the MAC SDU header either in the CRNC or
in the Node B.

F r

but that still a UE identification is desired on the Iub, a
r

third embodiment of a frame structure is pPresented
' r
illustrated in figure 10,

which is

------




25. Network elenment (5) for a comrunications network conprising nmeans for
extracting information required in said network el enent (gpéf P D cessi ng
user data fromfranes received via an interface froma controller (4) of
sai d communi cations network, which franes have a frame structure, according ;
to claim20 to 22. 26. Network elenment (5) according to claim25, wherein
said network elenment is a Node B aof s UTRAN (Universal ) nobile

t el econmuni cati on services terrestrial radio access network). 27. Method
for providing a network elenment (5) of a communi cations network with

cont r olThearfaretersst amsidmbleF ati Oty Aldfin (W (SAMACAPR_G3 | ons
net wor k mhi%h control|er (4) is conneqpé% {B sal rhetmnrk eIene%?;(S) Vi a

an i nt SMACE L SHHE%IAN% S addnpirieslels emsissyitng nart hientferrfrac e

appl i catdrare jured @@olf \ehirch €nahl %%n@:&iis%%e”dcﬁgi%f At fli%%%ts QRe _cont rol 2
4 SEP 2004 -sl paraneter into at |east one kin of “control nessadg

transni‘tt &@ fomichitd dowt Aglendd fydna §Esaifd metimhk delterdst (5) over said
interfaegelud@d Vet hed acoqidishgt Qi3] erein.said_co ni cati ons
network is an UTRAN (Uni versal ﬁngplg%ngéggﬁ#@nF§§Fﬂgﬁ'sépvggg§

t er r es I Sp adib Tac @&s adsowdlr ki f fislrenei f isdidd Meworkuglfenent is a Node
B, whemgimogaing eontigller nRNG (r.adiq, work control |l er) and wherein
said interface fsfanllﬁg Fﬁlgﬁgaggﬁ 29§n%btﬁ@gﬁégéordFﬁﬁp?StéWgﬁﬁv28,

wher ei 8xPadilgitdnt Aodipatanet ers are HSDPA (Hi gh speed downlink packet
access) related control paraneters. 30. Method according to claim 29,
wherein the content of said at | east one HSDPA rel ated control paraneter is

a fixe@heakgateat!| bfi thegUEal denet facsequange «0fisakpeuedr valyeg t o be used

by saighgogggg (ght %. N%thog according to claim29 or 30, wherein said at
"l east oné A relat 8d°ESHtr 6P paArSnEtearsSrd sedrpr capacifyaerl shst one
i nf or métibonnekeent, (kEsoandniks sRsertedibBheid;cant bl ARI§age by adding
sai d iﬁgggggﬁiog elﬁnen% tofa gontrol nmessage of said at | east one kind of
cont rof “hedsage fFFahSAPFPedlt FBATsAia1ANEDES) dePesdrdoUTRAN to sai d Node B
(5) oveelsatddl ubriinberfasgtid2caMebhodraecqngling k@ QES ofpClgnms 29 to

r

31, mtheia at, | east one of said at | east one HSDP elated contro
par amet 8F 178 4RENFSsPRCIRFENRBNPRBI HRRPANEramer egui cedtaia daCEP 200

for different UEs. If this is allowed, the number of the
fields must be equal to the number of the "NumOfBuff"
fields. However, if MAC/FP UE-ID multiplexing is allowed,
i.e. more than one UE is using the same transport connectiocn
on the Iub interface, but one HSDPA FP frame can contain

data only from one RNC buffer, the number of required UE

identification fields is 1.

Figure 11 presents the MAC PDU structure when DTCH or DCCH
are mapped to DSCH and when DTICH or DCCH are the only
logical channels, and which can be employed also for HSDPA.
The figure was taken from the technical specification 3GPP
TS 25.321 V3.6.0 (2000~12): "3rd Generation Partnership
Project; Technical Specification Group Radio Access Network;

r

MAC protocol specification (Release 1989)".




-52 by said Node B (5) for a setup of a cell and/or for azrf%pzmatlon
of a cell. 33. Method according to claim32, wherein said one cel |

speci f.ic control paraneter conprises for insertion into at |east one kind
of control message at | east one of the follow ng paraneters: - sets of a
nodul ati on and codi ng schenes (MZ5) from which said Node B (5) can choose
every TTl (transmi ssion tinme intervaBy for HSDPA transm ssions; - a power
level to be used by said Node B (5) for HSDSCHs (high speed downlink shared
channel h g@ - the nunber of code channels which will be assigned to
HS- DS ﬁs[‘é b?Dgal“a Rbders 15)is-canppadiicafi anuat $pd Tdnd engizrto be

d byhsaier Nod fg be ysed by said
Node Byézzég coﬁ??‘ﬁé‘)@e‘e’éaﬂ%“ F PRt U TRl oEh E el d p iy Y

i npl eme i andatd %rélé Bi¢b), Bde ML hod apls@-r dimg dxe ol@ |33, wherein

said ongi®r p S; 4 O be by said Node B (5) to conflgure HARQ
i ncl udes. atdfrgéa% %:'riéi’% &Eheﬁ NUND el\b]ﬁ(ce)dh%%% ef & tPheondsed Trey "WARQ, t he

Maxi nun%%un@e?lfbfpmvecmﬁ saf ar deMRG i endo B E}@@tmg C&{ (H}ﬁﬁ@ r edundancy
versi oncsrafr; ‘%&’\?ﬁéfi !\Iqlol,é d&g) cﬁzan choose. Met hod' accor di ng to one
of clains 3 to 34, erel n &aj 119 ehgre on%l%‘ihoﬂ%fnetﬁﬁﬁddio message is a
CELL SEEMsPuREQUESTE mersts atpecadicro @ 1GRL Ly iREQONA T w Tr nessage.

to

2 4 SER200 3 36, t hod according to one of clains Sherein at
| east onrgeooﬁfslgl ae[lc}vb 'Fﬂé“ deshEA ridiathf dorrdal ifarcaitet er is a radio

l'i nk s;nedltﬁugdmntg @n p@rcarng &lpg18QH [ Of An1S i o link and/or
for a r%qﬂ:fl q:tl on of a radlpgl i nk. %J Prh gttaccor'I-D(‘.]Cloﬁ’gw“%?(')3 &% m 36,

wher ei n°-sai ¢ &eadicg 45adk Cﬁk?émefh ¢ rediTetrrond wp&mamtl&rlpqcénprl ses
~ for mslmgmcmli ldﬁaem@llé%aﬁet Qne idnd,of eontrol nessa | east the
i denti ty of, an HG DSCH (hi gh speed downt1lrlce o (EERRERE e onathtl .
a

d 1s SO used to provide an identification of

the logical channel type on dedicated transport channels and
on FACH (forward access channel) and RACH (random access
channel) when used for user data transmission., The size of
the "C/T" field is fixed to 4 bits for both, common

transport channels and dedicated transport channels.

For the first aspect of the invention, finally an example is
presented of how the FP frame header field values in a frame
according to the frame structure in figure 10 can be set for
two different models for the RNC buffers.

The first buffering model is illustrated in figure 12. In
this alternative, the last RNC buffers before the Node B
buffers are located on the RLC layer in the RNC.

Figure 12 shows five of such RNC buffers 9, RLC buffer z, h
r

k y and u. RLC buffer z is assigned to the data for a user

equipment UEx, more specifically to a radio bearer RRz used

for this UE. It outputs data with a priority level r for use




i B (5) f 8.
hared channel) currently to be used by said Node , _
:/Et hod accor di Z\g to claim36 or 37, wherein said at | east %ﬁﬁgﬂgfl i nk

: . . . Ki nd
i fic control paraneter conprises for insertion into at !east one (
3]E)eg|01;]|tr00| msssagg at | east one of the follow ng paraneters: - tge |dg3t |bty
of an HS DSCH (hi gh speed downlink shared channel) currently to be usd tay
said Node B (5) for. HSDPA; - a bi ndinh}lﬂentlty i dentifying thg usgr a
streamwhich is currently to be transmtted by said Node B (5); ?n '-daNode
dress defining the current transport address of sai

tBr ?g)s poétél l‘%e [ﬁ‘&?@d&’%r &l d fors of aoidaikm 36 43 i3Bearhter @iz@isai d at

i i pead f i for insertion
t § B f t.rql, parameter conpri ses .
! ﬁ?i at(:)m}i%eaaﬁsétd:l g;{néi Ellﬁrﬁ of (floe(r%tp%ghn‘%sl dg& N 45 Botd grehéorol | owi ng

par anet &°§T ePULPMEAn FFY .- Saly bhuf fiedend,i thowefear Hﬁtﬁ?{?g‘ ghi-gh repeed

[ [ B (5) for HSDPA.
link; i npej urrently to be used by said _ . _
?Omel i gé%??tl%qggi&g E’g’e%%e%qgiDg%én%({otrg whiceh Tdsé Ifattaci dogécbe transnitted

by sai d°R8a&8eBs( Brewptrk vESBEAS roma theaRggoN for BBt LS8k CUKT eRtl ¥y, L0 be

L : 1evedn allocation and/or rétention priority
?ﬁggcngiﬁgbgap ?%P?ﬁg’l) S98FTi B Lfie®5P1gR&EN oAngndher drésensi on of i nternal

i i [ Lari indicating a
§sbribatddNodetBo( BLC ppaEsframe Bargki-ag,priarity, Lndi
L??gf{fg Lg& L to be Hsed by said Node B (5) duanglthe %l?eylne OL ad
HS- DSCH T or ﬁeﬁpo?a?? F8SP?¥E?FOHQYOFHQIR vatedreesourtes dhéchverkoa

reason;both tsed ﬁbransbyaéqaipﬂei»&\&n@@‘é\’.SE%EQ‘BLW ?&ggﬁ\g\é?\%%égg{d%ggl C[‘] a
e oftab FTOt EOT T4V 0N niohPErapdi HE PTOARES BBPor Bughéchydoobiok dat a

ime o : / e e |
-~ frames daea ew:oeiﬁt&dpfpobﬁtfvel?@iré’fdoﬁtms%ﬂiﬁgdgggﬁ( ?%alﬁéggla{?ﬂe e(rjeml; ((:g).e
' channelts \A@kilch e currently assigned fo.a use ;
(o} ree RLC PDUs. Each RLC PDU will be used in the MAC

layer as basis for one MAC -c/sh SDU in an assembled HSDPA
FP frame.

In the model of figure 12, the value of the field
"NumOfBuff" can be defined based on RBs. That means, the
value of the field "NumQfBuff" is equal to the number of
RBs, and thus the number of RLC buffers 9, which provide
data for the HSDPA FP frame. Thus, in the Presented example,
the value of the field "NumOfBuff" of a data frame based on
the frame structure of figure 10 is set to 4, since the data

is extracted from four of the RNC buffers, i.e. RLC buffers
z, k, v and u.

The value of the field "NumOfSDUs" for RLC buffer z is set
to 1, since only data for one RLC PDU was extracted from
this buffer for the current frame. For RLC buffer k, the
value of the field "NumOfSDUs" is set to 2, since data for
two RLC PDUs was extracted from this buffer for the current

frame. For RLC buffer v, the value of the field "NumQEsbhys™"




" - a buffer status (BufferStatus) indicating a current st@#ssgpgﬁ@{/fers
of said RNC (4); and - one or nore paraneters currently to be USe sai d
Node B (5) to configure HARQ (hybrid automatic repeat request) inplenented
in said Node B (5). 40. Method according to claim 39, wherein said one or
nore paraneters to be used by said Node B (5) to configure HARQ i ncl udes at
-l east one of the nunber of channel s-td2be used for HARQ, a nmaxi num al | owed
nunber of attenpts 2 4 SEP 2pCh -ss for HARQ and restrictions of
redundangy yg{séons from whi ch said Node B (5) can choose. 41. Met hod
according to oned ¥t ctli s 35N ¢ @oly whetei fosabiek atLd emst ene kind of
control ewssageed Sfpdm|€asd WNEr O LINK SETUP REQUEST nessage, a
RADI O LI,NK. SETUP RESPONSE nessagée)g, fo ‘gﬁ%}% THNC RECEE GURSm BN PREPARE
message and @ RXDI'OE 1 RECONAITGURATR ON 'REMDE ImEsage, 42 (Qprgruni cati ons

net wor k sciongy ik g @ |8asd %qﬂ}roller (4) and at |east one ‘network
Y %b) aﬁ%‘@@ﬁ(ﬁ¥WQQQﬁﬂq<ﬁﬂqmnﬁhiqfﬁuﬁﬁez

elenenté%g%, whi ch controlf%r
connect dheactiioiqidr fhamean interface, wherein said communications
network further conprises an inplenentation of an interface application
protocol enabling said controller (4) to provide said network el enment (5)
With atTP€a§P1@ﬁeCébﬁmﬁoﬁipaManwsa&eQWQDW%er%5@9u%%gq al, deeast .one control
par anet gkel BLQ @b, %%%sEe%ne ki.nd of control nessage transm tt 8d%“From sai d
controléer_%é)gto sai d HetworR Vee MR 1eoPlevar lusisd iInt ehkace according to
one of EFHiREeg6eremple,1u8dr ComHLBRLGAL RIS t wor ccording to claim42,
wher ei n,gaig REMYRI-Gations netmgFE o Can SUTRAR %%n??gngﬁﬁt%oﬁFP@
teIeconEunicatlon S&rvireBs }89F€§%rFﬁﬁnﬁaéﬁoaaecpssvmaéwotK)th@hﬁhéin said
~control Ferers an RNGiCraduoinetwer kigQpLro ).(4), ~wherein said network
el enent i s. ?Qd§n8 SS%, wher ei n sa%g inte?Pgéeai 2’gt‘c1lgﬂi‘3""f:|"1P€r1“—§ce. 44,
Cont r ol T &7 ?B fof &"cBhkArtaeoeAsRhGt mordk, Bhieahicoakegl hek L9k, CONPri Ses
means foecpiveddfngmatnet Wogskea 2.4 p04, - 56 elenent (5) of said
comuni cati gns network via gn ?nt%r?gﬁgi%h 5%%0?Hgﬁ%5 WER an interface
appl i cation prot 0eotSHie htatbe caemb bmedcont toh pesagetgst byni negLLing said
at | eastufifier conts ol £ PAT ANEBLQF 24 ML O; ontrol nessage transmtted fromsaid
cont roIAFlfLr k&ﬁ%ﬁto said network. e‘?]enjéﬁgf%?tjo%rag‘é‘?ﬁ Fit et Fakes aefording to
clai m 42 or gter K.

The value of the field "UE-id"

for RLC buffer z is set to x,

slnce the data in this buffer is meant for UE x. The value

of ~ i -id"
the field "UE-id" for RLC buffer k is set to Y, since the

data in this buffer is meant for UE y. The value of the
field "UE-id"

for RLC buffers Y and u is set to z, since the

data in these buffer is meant for UE z.

The value of the field "CMCH-PI" for RLC buffer z and RLC

buffer v respectively is set to r, since the priority level

for the data eéxtracted from these two buffers was set
The value of the field

to r,

"CMCH-PI" for RLC buffer k and RLC

buffer u respectively is set to m, since the priority level

for the data extracted from these two buffers was set to m




95, Controller (9) according to claim94, wherein said c ntEﬁ%%er |saan RNC
(radi o' network controller) of an UTRAN. 46. Network ele | 2004 oS from
comuni cations network conprising nmeans for receiving controf messagd A

a controller (4) of said conmunications network via an |nterkac§ o?
extracting at |east one control paraneter fromat |east one kin o ot ed
recei ved nessage s.into whi cg. at ![e,ag’lc;:, .o.ne9(2:o(r;';rzl3 pZ;aneN'te?\r/\D\rNisel o

[ | ler (4) according to claim

gzcgﬁh?ngo?grglainlgG) wherein said network elenent is a Node B of an UTRAN

(UnuvergapthﬁbuwgytebeceaﬂuaecahEORN§§$mE§@§st@%rﬁét&b%%t&ag%Q ?&% O . AyHY
<
nit V\@D;‘Eé&ff%g ﬁ‘pfé&ﬁe[ tﬁ%&NgaeAgel?gfﬁyrsAégythp\y(llacAgzaAe;cAbfAB}Xe Ae<2
RNC, e.g. to the MAC -c¢/sh, which is illustrated in figure
13.

Figure 13 shows again five RLC layer buffers 10 of an RNC,
RLC buffer z, h, k, v and u. In this case, however, in
addition four MAC layer buffers 1] are present, MAC buffer

%

z, I, k, and uv. .

RLC buffer z is assigned again to a radio bearer RBz used
for user equipment UEx. RLC buffer z outputs data with a
priority level p to MAC buffer 2z, which MAC buffer outputs
data for use in one MAC SDU. RLC buffers h and k are
assigned again to radio bearer RBh and RBk respectively,
which are both used by user equipment UEy. RLC buffer h is
connected to MAC buffer h and RLC buffer k to MAC buffer k,
but only RLC buffer k forwards data to MAC buffer k with an
assigned priority level of m. MAC buffer k outputs data that
is to be distributed to two MAC SDUs. RLC buffers v and u
are assigned again to radic bearer RBy and RBu respectively,
which are both used for user equipment UEz. Both, RLC buffer
v and RLC buffer u, forward received data with the same
priority level r to MAC buffer uv. MAC buffer uv outputs
data that is to be distributed to four MAC SDUs.

In the buffering model according figure 13, the value of the
"NumOfBuff" field defines the number of MAC level buffers 11
from which data is supplied to the correspcnding HSDPA FP

data frame. Thus, in the presented example, the value of the

field "NumOfBuff" of a data frame based on the frame
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structure of figure 10 is set to 3, since the data is

extracted from three MAC buffers, i.e. MAC buffers z, k, and

vu.

The value of the field "NumOfSDUs" for MAC buffer z is set
to 1, since only data for one MAC SDU was exXtracted from
this buffer for the current frame. For MAC buffer k, the
value of the field "NumO£fSDUs" is get to 2, since data for
two, MAC SDUs was extracted from this buffer for the current
frame. For MAC buffer uv, the value of the field "NumOfSDUs"
is set to 4, since data for four MAC SDUs was extracted from

this buffer for the current frame,

The values of the fields "SizeQfsSDUg" and "User Buffer size"

are set to the Tespectively applicable values.

The value of the field "UE-id" for MaC buffer z is set to X,
since the data in this buffer is meant for UE x. The value
of the field "UE-ig" for MAC buffer k is set to y, since the
data in this buffer is meant for UE Y. The value of the
field "UE-id" for MAC buffer uv is setl to z, since the data

in this buffer is meant for UE z.

The value of the field "CMCE-PI" for MAC buffer z is set to
P, since the priority level for data provided to this buffer
was set to p. The value of the field "CMCH-pI" for MAC
buffer k is set to m, since the priority level for data
provided to this buffer was set to m. The value of the field
"CMCH-PI" for MAC buffer uv is set to r, since the priority

level for data provided to this buffer was set to r.
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specific regquirements.,

daptation to

Now, an embodiment of the second aspect of the invention
will be presented for an HSDPA capable UTRAN comprising an

RNC and a Node B interconnected by an Iub interface.
embodiment

In this
r an Iub application protocol is provided, which

defines several IEs that can be added by the RNC to selected

control messages transmitted via the Tub interface to the
Node B

HSDPA,

+ in order to enable the Node B to configure the

Figure 14 shows a table with a set of new semi-static

"HS_DSCH Information" IEs comprising cell related parameters

with HS-DSCH related information which can be used by a Node
B for configuring HSDPA in a cell and the characteristics of
the implemented HARQ. The table has the format of tables
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used by 3GPP for defining IEs, €.9. in the above cited
technical specification TS 25.433. These tables comprise a
respective column for an IE/Group Name, the requirements on
the presence of the IE, a range, an IE type and a refefénce,
@ semantic description, a Criticality, and an assigned
criticality. 1In figure 14 only the column "IE/Group Name" is
used. The other columns can be completed according to the

respective requirements.

*
» ’

A first IE in the set of the table of figure 14 is called
"MCS Sets". It comprises the sets of modulation and coding
schemes (MCS) from which Node B can choose every TTI for

transmissions.

A second IE in this set is called "HS_DSCH Power Level".
This IE defines the relationship between the HS-DSCH and the
CPICH (common pilot channel) code power level in case of

NQAM (n-symbol quadrature amplitude modulation) .

A third IE in this set is calleqd "NumOfCodes", which defines
the number of code channels which will be assigned to HS-
DSCHs. The RNC can assign the number of code channels for a

} cell to enable the configuration of HS-DSCH Characteristics.

A fourth IE in this set is called "TTI Selection". The "TTI
'Selection" includes an information about the TTI length
which the Node B shall use.

Further included in the table is the "HARQ Information",
which is an IE group that might include several HARQ
specific IEs, which IEs depend on the selected HARQ
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implementation. The "HARQ Information" group defines
information to configure HARQ in Node B. The parameters of
this group allow the RNC to restrict the capacity of the
Node B. In figure 14, the IE group "HARQ information"
includes the IEs "NumOfChannel", "MaxAttempt" and
"RedudancyVer". In case an n-channnel SAW-HARQ is used, the
IE "NumOfChannel™ can be included to enable the RNC to
configure the number of channels. Assuming moreover that the
Noder B can reject a UE retransmission request after a ,
certain amount of trials, the inclusion of the IE
"MaxAttempt" enables the RNC to provide the Node B with a
maximum number of trials, and the Node B can then decide to
reject or not to reject a request under this limitation
according to its own conditions. Finally, in case that an
incremental redundancy method is used instead of a
soft/chaise combining method, the IE "RedundancyVer" can
define the restriction of redundancy versions from which the

Node B can choose.

Especially the IE "NumOfCodes" and the IEs belonging to the
IE group "HARQ Information®™ are providing limits to the Node
B, which Node B can select the proper value dynamically £from
within the set bound. It would also be possible to classify
these parameters alternatively as fixed value and/or as RL

specific values.

The described cell specific IEs can be added to the CELL
SETUP procedure and the CELL RECONFIGURATION procedure and
be included by the RNC in HSDPA related CELL SETUP REQUEST
messages and CELL RECONFIGURATION REQUEST messages
transmitted by the RNC to the Node B.
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Figures 15 to 17 each show a table with a set of IEs
comprising RL related parameters that can be used by the
Node B to setup and reconfigure HS-DSCH channels. The IEs
can be added in the RADIO LINK SETUP procedure and the

Y " SYNCHRONIZED RADIO LINK RECONFIGURATION PREPARATION
procedure. The tables have the same format as the table of
figure 14.

-
¥ L}

The table of figure 15 only contains one IE "HS_DSCH 1ID".
This IE uniquely identifies a HS~-DSCH within a Node B

Communication Context.

The table of figure 16 comprises "HS_DSCH Information
Response" IEs, which provide information for HS-DSCHs that
have been established or modified. The range of entries for
each IE is from 1 to the maximum numbers of HS-DSCHS for one
UE.

A first IE in this set is again the already mentioned IE
"HS_DSCH ID", which should be included mandatorily.

; A second IE in this set is called "Binding ID", and can be
included Optionally. The "Binding ID" is the identifier of a
user data stream. It is allocated at the Node B and it is
unique for each transport bearer under establishment to or

from the Node B, The meaning is thus the same as for DSCH.

A third IE in this set is called "Transport Layer Address™

and can also be included optionally, This IE defines the
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transport address of the Node B. The meaning is thus the

same as for DSCH,

The IEs of the table of figure 16 can be included in RADTO
SETUP RESPONSE messages and RADIO LINK RECONFIGURATION READY

messadges.

The table of figure 17 comprises "HS_DSCH FDD Information™
IEs, Wwhich provide information for HS-DSCHs that are to be ¢
established. The range of entries for each IE is again from

1 to the maximum numbers of HS-DSCHS for one UE.

A first IE in this set is again the above mentioned IE
"HS DSCH ID".

A second IE in this set is called "UE_ID" and is employed to
enable the Node B to distinguish between different UEs. This
IE will be used to fill up the MAC header. It can be RNTI or
something else, e.g. a new kind of user equipment identity

indication, which could be transparent for the UE.

A third IE in this set is called "Transport Format Set". The
"Transport Format Set" is defined as the set of transport

formats associated to a Transport Channel, e.g. HS-DSCH.

A fourth IE in this set is called "Allocation/ Retention
Priority". This parameter indicates the priority level in
the allocation and retention of the internal resources of

the Node B. The meaning is thus the same as for DSCH.
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A fifth IE of this set is called "Frame Handling Priority™.

This parameter indicates the priority level to be used
during the lifetime of the HS-DSCH for temporary
restrictions of the allocated resources due overload reason.

The meaning is the thus same as for DSCH,

A sixth IE of this set is called "TOAWE". The parameter
"TOAWE" is the time of arrival of the window endpoint.
Dowﬂiink data frames are expected to be received before this

window endpoint. The meaning is thus the same as for DSCH.

A seventh IE of this set is.called "ToAWS"™. The parameter
"ToAWS" is the time of arrival of the window startpoint.
Downlink data frames are expected to be received after this

window startpoint. The meaning is thus the same as for DSCH.

An eighth IE of this set is called "NumOfCodes" and was
already mentioned as possible cell based parameter. The RNC
could select the value for this barameter according to the

respective UE capability.

A ninth IE of this set is called "BufferStatus" and
indicates the current status of RNC buffers. This parameter
can be used at the beginning of the connection for the flow

control.

Farther included in the set is the "HARQ Capacity", which is
an IE group that might include several HARQ specific IEs
identical to those of the "HARQ Information" group in the
table of figure 14. But even though the names of IEs are

identical in both cell-specific and RL-specific case, the
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case the "HARQ Information" restricts the cell capacity,
while in the RL-specific case the "HARQ Capacity" reflects
the QoS (Quality of Service) of the radio link or the UE
capability.

The IEs of this table can be included in RADIO LINK SETUP
REQUEST messages and RADIO LINK RECONFIGURATION PREPARE

messages. '

A further HSDPA specific set of IEs is defined for HS-DSCH
Information that is to be modified, This set comprises a
subset of the set for "HS-DSCH FDD information". More
specifically, it includes the IEs "HS-DSCH ID", "Transport
Format Set",."Allocation/Retention Priority", "Frame
Handling Priority", "TOAWS", "ToAWE", and "NumO£fCodes", and
possibly the IEs of the "HARQ Capacity™ group. The IEs of
this set can also be included in RADIO LINK RECONFIGURATION
PREPARE messages.

Many of the RL related IEs have a corresponding meaning as
DSCH related IEs presented €.g. in the above cited technical
specification TS 25,433, which is incorporated by reference

herein and to which is referred for further details.

Not known for DSCH is the IE group "HARQ Capacity", which
denotes HARQ characteristics of a RL, and which could also
reflect the UE capabilities and/or the QoS of the RL.

Moreover, the IE "UE_ID" was added as a new parameter, in

order to help completing the MAC header in the Node B. If no
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~ID"is included or needed in the MAC header, this parameter

can be used alternatively on the FP layer for the same

purpose.

The IE "Transport Format Set" is very similar to the

¥ corresponding IE for DSCH, but for some IEs new values shall
be defined to support HS-DSCH. This is indicated in figure
18, which shows a table for the DSCH transport format set
taken from the above cited specification TS 25.433 with some

underlined modifications.

More specifically, some more possible values are added for
the "Transmission time interval" IE, namely "islot"™,
"3slot", "S5slot" and "15slot", These values are to be used
for HS-DSCH only and no other values are to be applicable to
HS5-DSCH. In addition, the "Convolutional" value should not
be used in the "Type of channel coding"” IE for HSDPA.

Thus, in the presented embodiment of the second aspect of
the invention, basic IEs are defined which can be provided
during cell setup and reconfiguration and RL setup and
reconfiguration to support HSDPA. The described sets of IEs
and the IEs themselves can be modified in any suitable way
in order to be adapted to specific requirements. Equally,
further sets of IEs can be defined in the Iub application
protocol in order to enable any required transfer of HSDPA

related control information.
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Claims

1. Method for transmitting user data within a
communications network from a controller (4) to a
network element (5) over an intefface, wherein said
controller (4) uses at least one dedicated frame
structure for assembling data frames with said user
data, which data frames are transmitted via said
interface to said network elemént {5), wherein said
frame structure includes at least a header section for
receiving information required in said network element

(5) for processing said user data.

2. Method according to claim 1, wherein said frame
structure further includes a payload section for
receiving at least one $DU to which HSDPA related user

data was distributed by said controller.

3. Method according to claim 1 or 2, wherein said user data
is HSDPA (High speed downlink packet access) related
user data, wherein said communications network is an
UTRAN (Universal mobile telecommunication services
terrestrial radio access network}), wherein said
controller is an RNC (radio network controller), wherein
sald network element is a Node B, wherein said interface

is an Tub interface, and wherein said at least one frame
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structure is at 1east one dedicated HSDPA FP (frame

protocol) frame structure.

4. Method according to claim 3, wherein a frame assembled
by said RNC (4) according to one of said at least one
dedicated HSDPA FP frame Structure said header section
comprises for receiving HSDPA relevant information a
dedicated field for at least one a cyclic redundancy
check information for data inserted into said header

section of said data frame ("header CRC") .,

5. Method according to claim 3 or 4, wherein a frame

assembled by said RNC (4) according to one of said at

least one dedicated HSDPA FP frame structure-said'header_

section comprises for receiving HSDPA relevant
information a dedicated field for at least an 1nd1catlon

of a frame type of said data frame ("FT") .

6. Method according to one of claims 3 to 5, wherein a
frame assembled by said RNC (4) according to one of said
at least one dedicated HSDPA Fp frame structure said
header section comprises for receiving HSDPA relevant
information a dedicated field for at least an indication
of the number of SDUs included in said payload section
of said data frame {"NumO£fSDUs™) .

7. Method according to one of claims 3 to 6, wherein a
frame assembled by said RNC (4) according to one of said
at least one dedicated HSDPA FP frame structure said
ﬁeader section comprises for receiving HSDPA relevant
information a dedicated field for at least an indication

of the status of a buffer assigned to a user equipment
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in RNC buffers ("User_Buffer size"), which assigned
buffer is employed for buffering user data of said user
equipment in said RNC {4) before transmitting it to a
Node B (5). '

. 8. Method according to one of claims 3 to 7, wherein a
frame assembled by said RNC (4) according to one of said
- at least one dedicated HSDPA FP frame structure said

header section comprises for receiving HSDPA relevant
information a dedicated field for at least an indication
of a relative priority of said data frame and of said
SDUs included in said payload section of said data frame
("CMCH-PI") .

9. Method according to one of claims 3 to 8, wherein a
frame assembled by said RNC (4) according to one-of said
at least one dedicated HSDPA FP frame structure said
header section comprises for receiving HSDPA relevant
information a dedicated field for at least an indication
of the kind of user equipment identification, if any, a
receiving Node B (5) should include in a header for said
SDUs, which header might already have been added by said

) RNC (4} to said SDUs ("UE_Id type").

10. Method according to one of claims 3 to 9, wherein said
RNC (4} is allowed to multiplex HSDPA related user data
intended for several user equipments to frames of a
single Iub transmission connection, which multiplexed
data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) according to
one of said at least one dedicated HSDPA FP frame

structure said header section comprises for receiving
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HSDPA relevant information a dedicated field for at
least an indication of the number of RNC buffers from
which user data has been inserted into said payload

section of said data frame ("NumOfBuff"),

11. Method according to one of claims 3 to 10, wherein said
RNC (4) is allowed to multiplex HSDPA related user data
intended for sevefal user equipments to frames of a
single Iub transmission connection, which multiplexed
data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) according to
one of said at least one dedicated HSDPA FP frame
structure said header section comprises for receiving
HSDPA relevant information a dedicated field for at
least an indication of the number of S5DUs in said data
frame which include user data originating from a single
RNC buffer (9,11) ("NumO£SDUs") .

12. Method according to one of claims 3 to 11, wherein said

RNC {4) is allowed to multiplex HSDPA related user data
intended for several user equipments to frames of a
single Iub transmission connection, which multiplexed

: data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) according to
one of said at least one dedicated HSDPA FP frame
structure said header section comprises for receiving
HSDPA relevant information a dedicated field for at
least an indication of the size of the SDUs in said data

frame ("Size of MAC SDU").

13. Method according to one of claims 3 to 12, wherein said
RNC (4) is allowed to multiplex HSDPA related user data
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data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) according to
one of said at least one dedicated HSDPA FP frame
structure said header section comprises for receiving
HSDPA relevant information a dedicated field for at
least an indication of the status of a buffer assigned
to a respective user equipment in RNC buffers (9,11)
("User_Buffer_size"), which assigned buffer is employed
for buffering user data for said user equipment in said

RNC (4) before transmitting it to a Node B (5).

14. Method according to one of claims 3 to 13, wherein said
RNC (4) is allowed to multiplex HSDPA related user data
intended for several user equlpments to frames of a
single Iub transmission connection, which multiplexed
data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) according to
one of said at least one dedicated HSDPA FP frame
structure said header section comprises for receiving
HSDPA relevant information a dedicated field for at -
least an indication of a relative priority of the frame
and/or of said SDUs included in said data frame ("CMCH-
PI™} |

15. Method according to one of claims 3 to 14, wherein said
RNC {4) is allowed to multiplex HSDPA related user data
intended for several user equipments to frames of a
single Iub transmission connection, which multiplexed
data is demultiplexed by said Node B (5), and wherein
for a data frame assembled by said RNC (4) accerding to
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one of said at least one dedicated HSDPA FP frame
Structure said header section comprises for receiving
HSDPA relevant information a dedicated field for at
least an indication of the kind of user equipment
identification, if any, a receiving Node B (5) should
include in a header added to said SDUs, which headers
might already have been added by said RNC (4) to said
SDUs ("UE_ID type").

16. Method according to one of claims 3 to 15, wherein an
identification of user equipments, for which said HSDPA
related user data distributed to said SDUs is intended,
is required in said Node B (5), and wherein for one of
said at least one dedicated HSDPA FP frame structure
said header section comprises at least one dedicated
field for including a user equipment 1dent1flcatlon

information ("UE- id"™).,

17. Method according to one of claims 3 to 15, wherein an
identification of user equipments, for which said HSDPA
related user data distributed to said SDUs is intended,
is required in said Node B (5), and wherein for one of

! said at least one dedicated HSDPA FP frame structure a
user equipment identification information is added to

said SDUs included in said payload section.

18. Method according to claim 16 or 17, wherein an RNTI
(radio network temporary identity) assigned to a user
equipment is used as respective user eguipment

identification information,

|1 109 ()-WHL! 10% ()- 10G 10G 10G/ ! 10%G& ()-p_ abouj _



Las# 100 & ()-16410%| | & ()-TOL0%I & ()- @O%M| & ()-MiB= =

) igﬁ! ul? ﬂ%b&'(%)-& 1098 (2) ;%3&1?3’”"5 (1 2) : t#%ozagl&bl(%) - |1 E) IH}E) ! %W‘S@beﬁg%) @
H 0 &I _"1 1 - | I

- clagl llO‘}/éoL'l Egpf)l-lgli %g(ﬁ)/d b'('%o&' ()-Z !'110%b6b& ()-pzl ~P110! 10% ()- 10{b{b

10{b{b 10{b{b! as-}' 109 b{b& ()-!y" &10%b& ()-)

18.

20.

21.

22.

- 49 .

Method according to one of claims 2 to 18, wherein said
SDUs are MAC-d and/or MAC-c/sh SDUs.

Communications network comprising at least one
controller (4) and at least one network element (5),
which controller (4) and which network element (5) are
connected to each other via an interface, and in which
communications network at least one frame structure is
defined for transmission of information required at said
network element (5) for processing user data from said
controller (4) to said network element {5) over said
interface according to one of the preceding claims,
wherein said controller {4} comprises means for using
said at least one frame structure for assembling frames
with said information fof transmission of said
information via said interface to said network element
{5}, and wherein said network element (5) comprises
means for extracting said information from received

frames having said at least one frame structure.

Communications network agccording to c¢laim 20, wherein
said communications network is an UTRAN (Universal
mobile telecommunication services terrestrial radio
access network), wherein said controller is an RNC
(radio network controller) (4), wherein said network"
element is a Node B (5}, wherein said interface is an

Iub interface,

Communications network according to claim 21, wherein
said means of said RNC (4) is a MAC -c¢/sh (2} and/or a
MAC -d {3) and wherein said means of said Node B {5) is
a MAC -hs (1).
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23. Controller for a communications network comprising means
for using a frame structure for assembling frames with
information required by a network element (5} of said
communications network for processing user data for
transmission of said information via an interface to
said network element (3) according to one of claims 20
to 22.

24. Controller (4) according to claim 23, wherein said
' controller is an RNC (radio network controller) of an
UTRAN,

25. Network element (5) fbr a communications network
comprising means for extracting information required in
said network element {5) for processing user data from
frames received via an interface from a controller (4)
of said communications hetwork, which frames have a

frame structure, according to claim 20 to 22.

26. Network element {3) according to claim 25, wherein said
network element is a Node B of an UTRAN (Universal
) mobile telecommunication Services terrestrial radio

access network).

27. Method for providing a network element (5) of a
communications network with control parameters available
at a controller (4) of said communications network,
which controller (4) is connected to said network
element (5) via an interface, wherein said method
comprises employing an interface application protocol

which enables an insertion of at least one control
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parameter into at least one kind of control message
transmitted from said controller (4) to said network

element (5) over said interface,

28. Method according to claim 27, wherein said
communications network is an UTRAN (Universal mobile
telecommunication services terrestrial radio access
network), wherein said network element is a Node B,
wherein said controller is an RNC (radio network
controller) and wherein said interface is an Iub

interface.

29. Method according to claim 28, wherein said control
parameters are HSDPA (High speed downlink packet access)

related control parameters.

30. Method according to claim 29, wherein the content of
said at least one HSDPA related control parameter is a
fixed value, a limiting value or a sequence of allowed

values to be used by said Node B (5).

31. Method according to claim 29 or 30, wherein said at
) least one HSDPA related control parameter is comprised
in at least one information element (IE} and is inserted
into a control message by adding said information
element to a control message of said at least one kind
of control message transmitted from said RNC {4} of saidg

UTRAN to said Node B (5) over said Iub~interface.

32. Method according to one of claims 29 to 31, wherein at
least one of said at least one HSDPA related control

parameter is a cell specific control parameter required
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reconfiguration of a cell.

33. Method according to claim 32, wherein said at least one
cell specific control parameter comprises for insertion
into at least one kind of control message at least one
of the following parameters:

- sets of a modulation and coding schemes {MCS) from
which said Node B (5) can choose every TTI
(transmission time interval) for HSDPA transmissions;

T @ power level to be used by said Node B {5} for HS-
DSCHs (high speed downlink shared channel) in HSDPA;

- the number of code channels which will be assigned to
HS~DSCHs used by said Node B (5);

- an indication of a TTI length to be used by said Node
B (5); and

T ©On€ or more parameters to be used by said Node B (5)
to configure a HARD (hybrid automatic repeat request)

implemented in said Node B (5).

34. Method according to claims 33, wherein said one or more
parameters to be used by said Node B (5} to configure

) HARQ includes at least one of the number of channels to
be used for HARQ, the maximum number of attempts for
HARQ, and a restrictions of redundancy versions from

which said Node B {S) can choose.

35. Method according to one of clajims 32 to 34, wherein saidg
at least one kind of control message is a CELL SETUP
REQUEST message and/or a CELL RECONFIGURATION REQUEST
message.
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least one of said at least one HSDPA related control
parameter is a radio link specific control parameter

required for a setup of a radioc link and/or for a

reconfiguration of a radio link.

37. Method according to claim 36, wherein said at least one
~radio link specific control parameter comprises for
insertion into at least one kind of control message at
least the identity of an HS DSCH (high speed downlink
~ shared channel) currently to be ‘used by said Node B (5)
for HSDPA.

38. Method according to claim 36 or 37, wherein said at
least one radio link specific control parameter
comprises for insertion into at least one kind of
control message at least one of the following
bParameters:

- the identity of an HS DSCH (high speed downlink
shared channel) currently to be used by said Node B
(5} for HSDPA;

= @ binding identity identifying the user data stream
which is currently to be transmitted by said Node B
{5): and

- a transport layer address defining the current

transport address of said Node B (5).

38. Method according to one of claims 36 to 38, wherein said
at least one radio link specific control parameter
comprises for insertion into at least one kind of
control message at least one of the following

parameters;
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- the identity of an HS DSCH (high speed downlink
shared channel) currently to be used by said Node B
(5) for HSDPA.

- the identity of a user equipment to which user data
is to be transmitted by said Node B (5) with HSDPA;

- a transport format set currently to be used by said
Node B (5);

= an allocation and/or retention priority indicating a
priority level in the allocation and/or retention of
internal resources of said Nede B (5);

- a frame handling priority indicating a priority level
to be used by said Node B {3} during the lifetime of
a HS-DSCH for temporary restrictions of allocated
resources due overload reason;

- a time of arrival of a window startpoint (TOAWS)
after which downlink data frames are expected to be
received at said Node B (5);

- a time of arrival of a window endpoint (TOAWE) before
which downlink data frames are expected to be
received at said Node B {5);

- the number of code channels which are currently
assigned to a HS DSCH used by said Node B (5);

' - a buffer status (BufferStatus) indicating a current
status of buffers of said RNC {4); and

T Onhe Oor more parameters currently to be used by said
Node B (5) to configure HARQ (hybrid automatic repeat
request) implemented in said Nede B (5).

40. Method according to claim 39, wherein said one or more
bParameters to be used by said Node B {5) to configure
HARQ includes at least one of the number of channels to

be used for HARQ, .a maximum allowed number of attempts
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for HARQ, and restrictions of redundancy versions from

which said Node B {5) can choose.

Method according to one of claims 36 to 40, wherein said
at least one kind of control message is at least one of
a RADIO LINK SETUP REQUEST message, a RADIO LINK SETUP
RESPONSE message, a RADIO LINK RECONFIGURATION PREPARE
message and a RADIO LINK RECONFIGURATION READY message.,

Communications network comprising at least one
controller (4) and at least one network element (5),
which controller (4) and which network element (5) are
connected to each other via an interface, wherein said
communications network further comprises an
implementation of an interface application protocol
enabling said controller (4) to provide said network
element (5) with at least one control parameter by
inserting said at least one control parameter into at
least one kind of control message tragsmitted from said
controller (4) to said network element {3) over said

interface according to one of claims 36 to 41.

Communications network according to claim 42, wherein
said communications network is an UTRAN (Universal
mobile telecommunication services terrestrial radio
aCcess network), wherein said controller is an RNC
(radio network controller) (4}, wherein said network
element is a Node B (3}, wherein said interface is an

Iub interface.

Controller (4) for a communications network, which

controller (4) comprises means for providing a network




45,

46,

47.

24 SEP 20p4

-56-

element (5) of said communications network via an
interface in accordance with an interface application
protocol with at least one control parameter by
inserting said at least one control parameter into a
control message transmitted from said controller {4) to
said network element (3) over said interface according

to claim 42 or 43,

Controller (4) according to claim 44, wherein said
controller is an RNC (radio network contreller) of an
UTRAN.,

Network element (5) for a communications network
comprising means for receiving control messages from a
controller (4) of said communications network via an
interface, and for extracting at least one control
parameter from at least one kind of received messages

into which at least one control parameter was inserted

‘by said controller (4) according to claim 42 or 43.

Network element (5) according to claim 4¢, wherein said
network element is a Node B of an UTRAN {Universal
mobile telecommunication Services terrestrial radio

access network),



