METHOD AND APPARATUS FOR COMMUNICATING SCHEDULING
INFORMATION BETWEEN UE AND RADIO ACCESS NETWORK
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INFRRMA RN BETWFENUE ANE RADIGHAESSSINEIYVEITIS L G
filed Dec. 2$5HPAGAE RICERNOSE UIEDHOR MPAENDING 1. Technlcal
Field Embodiments of the present invention pertain to the field of wireless
CROSQ%QIEEHMUP(QR%EQW}{PY@ Lelggommunication networks according to
P specifications. More particularly, embodiments of the present
inyention pertain.to u |nk|n or downli.nk.in ackets in a U TS ra o
at}?:ergs n(g?work suchRgs pe%HSSB\g oPﬁ%%gPl 39 Eacﬁssmn of reIInated
proarsEmbadinterits of tHelpres&stinvention coneerh iﬁ’e, (e of a dateed Dec.
23, chaprel anticipated to be made available in WCDMA (Wideband Code
Division Multiple Access) cellular networks- namely E-DCH
nhanced-Dedi hannel), an enhanced uplink channel. The
Bac SQT%Sq 91 C& y be referred to as the UMTS (Universal Mobile
Telecommunications System) terrestrial radio access network (UTRAN),
1. sp@eitied bydhe thied-generation partnership project (3GPP). E-DCH may
enhance the performance cf the uplink compared to Release '99 of
WEBDBMALRS19S;, abdubingthedsldy and possibly reréasing the tapadieLd

of Offbe;system FE may be used é!é*ﬂﬁls called, high. speedHpHNka ¢ 1 on
packet access (HSUPA) of UTRAN. Per 3GP , any UTRAN includes

net WK SN SETETAl PG Shetwork EBE%E@O?&?@Q ealR e®ntidfiingcrlarly,
embSeVREal Se-called HNogde-Bsealtsoknowitasbase stadions.cA U (Useking or

down]glbrﬂiment) cJevice sych ag a mapjie,Phone, may be.allowed g yplink Up.

per HSUPA or HSDPA.

Z. Discussion of related art

Embodiments of the present invention concern the use of a
data channel anticipated to be made available 1in WCDMA
{(Wideband Code Division Multiple Access) celliular networks—
namely E-DCH {Enhanced-Dedicated Channel), an enhanced uplink
channel. The WCDMA air interface may be referred to as the
UMTS (Universal Mobile Telecommunications System) terrestrial
radio access network (UTRAN), specified by the third-generation
partnership project (3GPP). E-DCH may enhance the performance
of the wuplink compared to Release '99 of WCDMA (Rel99),
reducing the delay and possibly increasing the capacity of the
system. E-DCH may be used by the so-called high speed uplink
packet access (HSUPA) of UTRAN.

Per 3GPP, any UTRAN includes typically several radio
network controllers (RNCs), each controlling several so-called
Node Bs--also known as base stations. A UE (user equipment)
device, such as a mobile phone, may be allowed to uplink up to
but



not exceeding a maximum allowable rate or power that is communicated
to the UE device by the Node B serving the UE device (a.k.a. the serving
Node B). The serving Node B uses so called. scheduling information

not previded by the BIL (hdlalsn theléowehtavaitability cithemmwor' Khat  is

comk@souWgeshio rdeterming theqmaximum allowable rate of pawer the,Uzhe ur
can use for uplink. The UE may hold tine data (packets) for uplink'in a

AEV hifter!Gintii the paikeEHr'SEcESSRIPeommEnfcafisti it tHe Node B8 uses
so-@rnel exarplesofischeduling dnfesrnation is-bowdfall the Wnbuffer isand also
nother is power staiu%irg(i)rmation Sc@ggulinrgeigwomkation isgéouerrctge)

A
theprigrug’ﬁ?%omrﬁgﬁi%:a ed y%¥e UEfto the serving Node B éither when o

det eyaan¢riggere e gruwhen thevbbifer coritentdincreases above $omean use
for-higshald), orperiogically.(eyg., every 50.ms), orwhenthe U, is fram: 1y 1y

time to time polled by the serving Node B. The scheduling information is

& Bt a ' Wtcalled MACK BBEPhekter (ATl of Rmédaateessted to
thecuptiel layer-enbarcechfusctignality, pentocabdata tmnihavien these isalspu11

data to be sent (as gpposed to.the schedulin informat‘jor%}%c)r as a
thesg%zt%attté%l%c-]éséon%%’?olg%ﬁr(wjhslcﬁ?ﬁ” Sgac%%getrﬁgy be-d MACE PDU
headerwithoutdata) rSehedulingrinformation requires same overhead (anirt,

comfYEIRERAAN ! Offetsias peen BrapORetl N R MAC £ ERL, NeRRM e vent
and therefore should not he sent too oﬁenn(go ast., avoid using up
triqghyatsie UTRAN capagity)hen hefdtver handdn is adveintagesusafrone some

thrdbestandpaint of-ontimizing use of asUTRAN, for spserving NedgB.of the. g
UTRAN get frequent reports of at least some scheduling information.

1s ffe0 whaPfs ne8det 8% WAy foFa URYdevice to° fragiienty ovide -  The

schestheduling infetmationto its sening Nede Bsdutta desowitheutusintheader
(a quggdré%tworlégapa%:ny. rlﬁeecgil%(’ thgc\fl\cl:aeystso.docgg gtouclq als%%?/eléfs-?gn oanced
communicate not only schedul-.ng information but also other kinds
fungpfopmationy protocol data unit) when there 1s also data to be
sent (as opposed to the scheduling information), or as a
separate MAC-e control PDU (which in practice may be a MAC-e

PDU header without data).

Scheduling information reguires some overhead {an
overhead of 1-5 octets has been proposed} in the MAC-e PDU
header, and therefore should not be sent too often (so as to
avold using up valuable UTRAN capacity). On the other hand it
1s advantageous, from the standpoint of optimizing use of a
UTRAN, for a serving Node B of the UTRAN to get frequent

reports of at least some scheduling information.

Thus, what 1s needed is a way for a UE device to
frequently provide scheduling information to its serving Node B
but to do so without using undue network capacity. Ideally,
the way to do so could also be used to communicate not only

scheduling information but also other kinds of information,



-2 and could be used not only in uplink (U to Node 2) but also in downlink.
DISCLOSURE OF INVENTION in accordance with a first aspect of the
invention, there is provided a method, comprising: selecting one of a
plurali-y of fixed size blocks for carrying a communication signal not

and irchuwding paddingdoradjusttie/size of the samrilinicatiol osignalitolequak L so

in e fixed size; calculating The difference between the fixed size block and
the size of the communication signs- no- including padding; creating or
obtaining information having a size not exceeding the calculated

Dlscg&mwgﬂgﬁluding the information in the communication signal. in
accordance with a second aspect of the invention, there is provided a
computer program product comprising a computer readable storage

strycture embodying computergrogram £one. theregn forexeclition,by a o o

. computer processor., wherein said computer program code includes .

1s pistriietisfs forpafotthing @RiEtRé8 B isciosethaboves IPaccordantea L1ty

of Withaithird aspgetphibe inyention,-herg is proyided-an apparatusional not

. comprising: means for selecting one of a plurality of fixed size blocks for

Inc Ly aPesfmmanidetiortsigharnotiitludingSaddingtbadjtstihiesise t 1on

s1gREthe eommyniation signal ta equal the. fixed size; maans farccalouating.n ce
the difference between the fixed size block and the size of the

betugRimbMiRafion Syt Adt mchiding padaify; fieahsCfor dhatifgrarnication

sigRbtainivg informationchavingia size fetsexeeeding therealsulated nformation
d-fference; and means for -including the information in the communication

naviighal?-1 $n Atcdr@anés @R E fourth 38pect of thedinGention - theeiss/  and

incprevided ensystef eaairising.ra user eguipmenidevice dnelyding an

apparatus as disclosed above; and a radio access , ,
p%n accoréénce w%gk a second aspect of the invention, there

is provided a computer program product comprising a computer
readable storage structure embodying computer program code
thereon for execution by a computer processor, wherein said
computer program code includes instructions for performing a
method as disclosed above.

In accordance with a third aspect of the invention,
there is provided an apparatus, comprising: means for selecting
one of a plurality of fixed size Dblocks for carrying a
communication signal not including padding to adjust the size
of the communication signal to equal the fixed size; means for
calculating the difference between the fixed size block and the
size of the communication signal not including padding; means
for creating or obtaining information having a size not
exceeding the calculated difference; and means for including

the information in the communication signal.



network including a radio network controller and a plurality of wireless
terminals under she contro| of the radio network controller and configured

for ConfiGEavER coliplifig o tHe tser edUipifient devicé R Tnvention,

the aecardapee withealfifth aspeehof theripvention; thergsisrpreyideshant device
ety tem, comprising: % user equjpment device; anda radip access network
inc] BRubii COmtroneF &

including A radie network contr RIS pIGHEYY of RiteleSs fetfitalg ceess
netwnder the todtrobofaradiaihetwerkicoritrolen and gaeh inglidinganrality of

wiré?gsa %atfe%%hgﬂsﬁ%se%ggg\fe acrg\jec.ogg?l%rreglfor Cg mrprlxje? ICa_}EtQ/&IT){% netv{ork
coupling 10" the user equipment device. In"accordance with a's_Xth aspec

contofthe enveation,ctheré gs peovided anapplicatien spetific integiated citcuitche
com ri in% elecéronic components selected and mtgrconnected so asto

use prg\%%é%ﬂngﬁonaﬁi‘tfi?gr performing a method. as disclosed above. In

acé@rd@sn@eKMing@ewéhth aspect of teeswentiod, thereispeovided anthere
is APParaius, comprising aé’ég

. %%ﬁssqn _Qngg'tllrsegr—oer : Lsﬁ.lgx% 'Q% ek evolfc%; anda
plurality of fixes size blocks for carrying a communication signal net
radijsclgding spadding & adjustthedsize of thessormmunication sigrat to léqual and
a dhedixed size, ealgylating the difierance between the. fixed size block gpd .\

the size of the communication signal not including padding; creating or
rad pptaiifing MTornior: Paving adsize AGEEXceedingthecalelatsebaratus as

di s difference; andiingluding, the information.in the,communication égadehfﬂg to
accordance with an eighth aspect of the invention, there is provided a
the gysfeim SEoMmMpHsSnG: d2iiséfequipme= device including an apparatus as

disglpsed-above; and afadio agcess -netwark includingea radio netwark i on,
controller and %g%urality of wireless terminals under the control of the

the Fadic Rettiork Jcomtroffét aiPdorfitjuted forkdminmtiRicatively E8lifingtor cuit
comihe ey equiprpentdevieemdshents selected and interconnected so

as to provide functiocnality  for performing a method as
disclosed above.

In accordance with a seventh aspect of the invention,
there 1s provided an apparatus, comprising a processor
configured for: selecting one of a plurality of fixed size
blocks for «carrying a communication signal not including
padding to adjust the size of the communication signal to
equal the fixed size; calculating the difference between the
fixed size block and the size of the communication signal not
including padding; creating or obtaining information having a
size not exceeding the calculated difference; and including
the information in the communication signal.

In accordance with an eighth aspect of the invention,
there 1s provided a system, comprising: a user equipment device
including an apparatus as disclosed above; and a radio access
network including a radio network controller and a plurality of
wireless terminals under the control of the radic network
controller and configured for communicatively coupling to the

user eguipment device.



In accordance with a ninth aspect of the invention, there is provided a
system, comprising: a user equipment device; and a radip access
nZ:- workinciu ?ﬁlgcg radi hne W%&Eont?g-ﬁ)éércatnao ﬁﬂ?aling%r%?e%’s there
is peminadsiunderthiesegntraleftheiradioanetvork cgntretien eadhircladingnd a
raq i apparalus as disdlosed. above and configured for communieatively
coupling 16 the user equmentl&gvice. chordlng y, in example
pluembadimentsy armetised issprovideds comjisingia stepimavhicifathe radio
netlBless sommunication devics, Creates or gptains Jnformation.lor o, o ocoq
inclision ina communication signal o be transmitted to another w-reless
abocenmamdnicatidn deviee aceordingrauprotecol vequiring tive icomrhonicatonuser
' .a fixed size selected from a set of possible fixed sizes and
equgkag(ggég a%%q\{glczés'ary to have the selected. fixed size; and a steo in which
theAWireIe s_communication device sends the information whenever thered g
rodii TOF the ifarmationTii the commanication ”s:'nfgnacl‘ -hetore’ Qpa]d%ir?grfﬁél ©
comgormunication signal. in example embotdimentsstheawirelesgation device
gommunication device, may determine hether -here is room forthe 4,
o.rmat'_on by comparing the size of the Thformation with 'the ditférence
competweer thersize ghthe commuaicatiersighaldeeforé anyapadding andrtbéess
selected fixed size o the communication_s.gnal. I%%s

cre a

xamPIe .
communic SVice aCC n OCO regulirin the
em odﬁments, _tis a(fso provided a%E evice éqbe 0 communicate g

com]ifniorimaﬂgwm _ai\{JJd:‘elecbﬂ:ih@g to tf_\éxmtmq;@ndaim abtetoz set
of %%E%%H%at%b%ﬁ“a&% ak %%‘é%%&c%oéd'ﬂ%é%%Qé%‘{?oqfoanﬁa%o the

a system including a UE device and a Noce B, at least one of which is
selapletd comttadnicatezinfornaation ® a Noee B ascordingrto thehmethobreless

comthg;iRiormation may.be scheduling infanmatign.qr; other kinds o=, infrmat ;
on. In example embodiments, a computer program product for
room for the information in the communication signal before

padding the communication signal.

In example embodiments, the wireless communication device
may determine whether there is room for the information by
comparing the size of the information with the difference
between the size of the communication signal before any
padding and the selected fixed size of the communication

signal.

In example embodiments, it 1s also provided a UE device
able to communicate information to a Node B according to the
method, and a Node B able to communicate information to a UE
device according to the method, and also a system including a
UE device and a Node B, at least one of which is able to
communicate information to a Node B according to the method.
The information may be scheduling information or other kinds of

information.

In example embodiments, a computer program product for
providing the information according to the method is also
provided, as well as an ASIC (application specific integrated
circuit).
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providing the information according to the method is also provided, as
well as an ASIC (app-ication specific integrated oi_cuitl -3b WO
wePRBQR Y940 PCT/182005/003684 BRIEF DESCRIPTION QFy 3505003684

DRAWINGS The above and other objects, features and advantages of
BRIEFHREGGEREIGH WAl BEOREASarent from a consideration of the

subsequent detailed description presented in connection with

aBESMPRAYIA WSS Tn WHET Hig. T ReEHISk BRgr&y AT A Rt
the %E%Qgsif&mwgmcaim%@%@agmf@rmﬁmniocoth@icﬂﬁeﬁﬁatb@n)otﬁ ahe

ode B, according to the inventipn. Fig. 2 is a flow chart of a method _ .

SR e TGO TR & DESrmn 68 ah ey ™ o
accoiafermation wraxNade B.Fgsit8-8lare data diagrams indicating different

possible locations for inserting scheduling information into a N.i.AC-e

PBi)y actording tdHsshvehtienamiq. 5lisw Kietramyram/ doWFdiagram of
commode B communicatinginformation-toss Uk devicasaccordingdodien) to

invention. BEST MODE FOR CARRYING OUT THE INVENTION A fixed
a Nogig (8r| aFERABE T SetsP of FENSPOIEBITR  sizes (TBS) will be (or may

recently have beep) specified for E-DCH PP for HSUPA. It s likel

thenfhatwhén® e” h%jézbaeenﬁeg%]%%?u%%(f 69 %lnl%EF%eé%gE Wi)|/|
invesetdcithbysmwiallebt TBSRqualtonl krgestrehéMATIe POYERRE 1on to
a NoAd%C Qing to the prior art, if the TBS is larger than the MAC- e PDU, then

padding is added. According to the invention, scheduling information may

bersent instead-gfpatiding whenexek thesizeefithe paddiRg immope shable

the size of the, scheduyling information. :
Locqas o Zar'® SR DDA SRMG SIS NS -

PDU, according to the invention.

Fig. 9 is a block diagram/ flow diagram of a Node B
communicating information to a UE device, accorxding to the

invention.

BEST MopE For CARRYING QuT THE INVENTION

A fixed set (or a few fixed sets) of transport block
sizes (TBS) will be (or may recently have been) specified for
E-DCH by 3GPP for HSUPA. It is likely then that when a MAC-e
PDU has been constructed by a UE, the UE will select the
smallest TBS equal to or larger than the MAC-e PDU size.
According to the prior art, if the TBS is larger than the MAC-
e PDU, then padding is added. According to the invention,
scheduling information may be sent instead of padding whenever
the size of the padding is more than the size of the
scheduling information. In some embodiments of the invention,
the sending of scheduling information instead of padding would
be in addition to sending scheduling information as in the
prior art, i.e. scheduling information would be sent not only

when the size of the padding permits, but also per event



the _s_ending of scheduling information instead of padding would be in
addition to sending scheduling information as in the prior art, i.e.

“ﬁ&g %%I&Q%@formation would be sent not only when the siz
pad%‘mg permits, but also per event -4 WO 2006/067570 B HBSiosascss

trigB&I’imOOWO@@GQAiﬁﬁgééfriﬁé&%rﬁﬂﬁ’ﬁ@ﬁybﬁﬁé%eﬁ/iné’ﬂc%%%%r per a
<chedthedule soithat the schaduling informationris seatitoi thes sarving Nege B
periodically. In the UE, an E-TFC (E-DCH transport format comoination)

Servf@cﬁﬂﬂ‘?ﬁdlg?rm%i@ﬁc%ﬂ}js%fects which data are to be sent based on
e allowed data rate (limited by. | .
e S s i B e st e e

e avai .able data in the buffers.
selddhesrthe ameuntof setected dntecai@ e ralbteebamobnt 8fkedderRare

en:CAigiated, Ine £ TEC sclestion algorfum can and avays hea dees =),
calculate the amount of required padding. If some other _trigger for

the schiedutig RTteRNalch 16 y. Iufet G PoWerapbee Some thrBshdiasr ® -

ana Re forperiodie reparting; ar base rstatien pollingden sehedulingunt of
information) is present, scheduling informatioE iﬁgggggstoattge header

selesfiseDFina Fighr HEWRVES i Bther Higdsris PrasSht the amount
caléﬁl@@gmg calsulatedbydbe = TEGhseléotion dlgoritam as:dherbieas fithen
the transport block is used to determine includ hedulin
oo SHRGR 17 (0 MACS POLT (ahe besably M SoHeding. - oener
tridafermation sicheabeléhdifferéprkings of séRedulindinférpration RAWRG

abovQ Sgi&% different lengths). In ppe embodimenicthe scieslingg, or base

information (Sl) is conveyed by a single fixed-length Sl data item/ field,

stagherif BRe RRRSUHIUT pHeRmY SHarerth 8RR S1Tikld Rigtit SRBA the SI
sch8ta item isalways edded e thedddCe PENS implacerofoatizasta pobrtitre
triggterl*e.paggvr\}gxseqru,al {'} S%g tgtt %rs Itgz%agger is present, the amount
of padding calculated by the E-TFC gelection algorithm as
needed to fill the transport block is used to determine
whether to include scheduling information in the MAC-e PDU
(and possibly which scheduling information, in case of

different kinds of scheduling information having possibly

different lengths).

Tn one embodiment, the scheduling information (SI) is
conveyed by a single fixed-length SI data item/ field, and if
the amount of padding is larger than the SI field length, then
the ST data item is always added to the MAC-e PDU in place of
at least a portion of the padding equal in gize to the SI data
item/ field.

Tn another embodiment, the size of the SI data item/
field--i.e. the SI field length--can vary depending on the
scheduling information being reported, and in particular there
could be different SI field lengths for (sets of) different
scheduling information, and if the amount of padding is larger

than at least the smallest of the different SI field lengths,
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item/ field. In another embodiment, the size of the SlI data item/ field--i.e.
the Sl field length--can vary depending on the scheduling information

“m-:'&rg%[o%p%r&ed, and in particular there could be different Si p@%ﬁ%&t}ﬂ&ss A

for (sets of) different scheduling information, and if the amount of padding

thenisthegdratieasat leasstelsmalestdriné differbft 3t HakReAGHRT -5 Wo-

the Egﬁ}l@/&?@ 5% % %@({QB%%@%/QQ@@%%@N@I&Q@&@O@&MSI data item
is always added (i.e. the largest ata item not larger t th t
raddgngadding§ As AFESHE th&TrfotmatibRtepSHed v Iee% fruie?d%%%:r%s

£1el@n the sizeoidheyiasddiig: dhe farges tihe dotidding, the merestle the
informatjon. Both the IIE.and the Node B h h TeloN]

0K T Dol CIereE BF s SIS Mo ey P e Svode 2

knovseleatiom alyqritiidiitas toscalegidte tReusmeurtoflpaeiding anywagte of

che ROt %I%R(eport scheduling information according to the invention: a
specmlc DDT (data description indicator) field has to be added to a

MAG-e RBU:header:if thecameustef paddingsvithauh shek afieldawers te

or more bits, and sg it is always necessary to determine the size of the

the ﬁé‘%iﬁiﬁ& ifrespachva 8t ﬂfm’ntiﬁh.elksxgr? e%lrgﬁlel?%sgﬁ%%rt at the Sl

schdield lengthris barmsadtets, decdBditsg The EXT4-Clselectionalgaritapecific

DD kggav%s" 8%;%%9”&!@%&%% fate andlaraflowed poweroffsetand ; o
based on the |g%¢st priority data available in the buffer-- the maximum |

MAC-aHoWEd fransisort blockszanmvaE-PECRsEledtm wigothin fertfirst-Hhi1d

werdNW Uf;SqMme riggar ds present:s fills the teanspes blackwithiihes field
(assumlngBthat ‘MAC-e level control has hijgher priority than gtherg
deteraRBnRBRird&E Kficrae Satitndakes TRPRGhEsY ® o the

invention.

As an example, assume that the SI field length is two
octetg, i.e. 16 bits. The E-TFC selection algorithm knows--
based on allowed data rate and/or allowed power offset and
based on the highest priority data available in the buffer--
the maximum allowed transport block size. The E-TFC selection
algorithm then first--but only if some trigger is present--
fills the transport block with the SI field (assuming that
MAC-e level control has higher priority than other
data/control in data buffers), and then takes the highest
priority data from the buffer and after that, the next highést
priority data, until no more data fits into the transport
block. Then the E-TFC selection algorithm calculates the
amount of padding needed to £ill the smallest possible
transport block. If the required padding is more than 16 bits
(in this example) and the SI has not yet been included in the
MAC-e PDU, then the SI is placed in the MAC-e PDU instead of
(at least a portion of) the padding. After doing so, the E-
TFC still checks whether the special DDI field is needed to
tell that the rest of the transport block is padding.



priority data from the buffer and after that, the next highest priority data,
until no more data fits into the transport block. Then the E-TFC selection

W?’J%& mscalculates the amount of padding needed to fill the-$maleshozess
possible transport block. If the required padding is more than 16 bits (in

{HS eXBAIBISFafd RS Ehad PBEYEt bEBT irdiTdéd in the MACRE PR 7€
one then the-Shiswlaced inheMAG-eRbUrestentiofy (atdeast)a pattitsrof)

the padding. After doing so, the E- TFC sti|ll checks whether the special
statpp PRl i81eela 8 gt%ﬂttﬁa?&% rlé%?%ﬂ:hlen fansport | |§é’]¥t‘:§ %]gdﬁl{nagéus

and oW 2@@@%757@1&&@1’%0@@@@68&% andgther ekampid cassupes

tne Wt S) feldlenglls are.oneiapg twpactets: ong ooteldor fpaarting.
(aé.g.‘)lrbu er Status or%y and two octets for reporting (e.g.) buffer status

trarampopowel stdtus. The ERFFCesBHamiing2sigan®nt Eartlates thearRdint

(in %frﬂ%ddé%%ﬁfg?déﬂﬂ”éﬂ% sgialiest pessible dranspertbleckditiern the
required padding is at least 8 bits (in this example) and the S| has not yet
MAC e diPThelidRinthe RIAGROPHTE tHEN the SFndi aﬁﬁb&ﬁeﬁgﬁﬁgi nere

(8 ygﬁdpsgdlg}%e .(8 hits lemg) dEthe requiretbpadding ¢s at least 46 Hits, then,
the Si conveying pawer and buffer status is placed.in the MAC-

theny 53 §%f @%ﬁ% a'portion of) t%%épgo w% 16 Bits fong), Egear (%%%%o?he

MACI_beE{T FGistkeduling algorithea sstilbchrssksiwiiethe) tHerspeciakDDy fiekp

12 48 Deeded tofell thatthe rest of the trapspar blackds padding. When the
~Node B receives the MAC-e PDU, the Node B knows the amount of

stipaddingandvieidicre Kitive R (Raxifimg ehtith of (eSP 2ftided o

chatMAGsC PR instead of (atdaasia podientuf) ihe padding.. (ThenShcauld

be a little smaller than the padding, and so the length of the S| would not
Nodgnhén Exaethy 8§ulPhal St the Pa Olin%gGbL}\t}%CiilneceBth%eT‘rléD ‘\'/Vvsou%l BeH" ﬁilé% of

paddelationship: hetrwgernthecpaddingrsize aad therd)! sizedfe paddiigesizé
added to MAC-e PDU instead of (at least a portion of) the
padding. (The SI could be a little smaller than the'padding,
and so the length of the SI would not then exactly egual that
of the padding, but since there would‘be a fixed relationship
between the padding size and the SI size, the padding size

would always indicate the SI size.)

Note that what is actually communicated over the air
interface (between the UE device and the radio access network)
is a MAC-e PDU including an SI data item (provided according
to the invention, i.e. if there is room for it, or in other
words, if there is capacity/ space available sufficient to
accommodate it) and possible padding. But this real padding
(as opposed to the padding that would be present according to
the prior art) is not the amount of padding the UE compares
with the ST data item size. The UE creates the MAC-e PDU with
headers and MAC-es PDUs and compares their cumulative size to
the next larger transport block size. An SI data item is

added if there is room for it, i.e. if TBS - headers - MAC-es



would always indicate the Si size.) Note that what is actually
communicated over the air interface (between the UE device and the

N&QR@&Q@%}S network) is a MAC-c PDU including an S| datg#efk2005/003684
(provided according to the invention, i.e. if there is roo&n fqr it, or in other

PDUS o [FtHefe FERBAGI/ ¥pate avhfifhle SUFEENEE At EMGdatE ity *
dataand passible padging. But thisyeakpaddingr(ascappeseitiotbe patiding.e

that would be present according, to the prior art) is not.the amoun
coulfs §@igthERTE cBﬂ?&ar%gc\?vﬁﬁ%IHg S?%a%égl | erjhglgi?e{.%fﬁél UEt%%;[%(eHs the

devikACPOU withs hedaess andiMACres PBUs afid vewtbargs tisair simply
cumulative size to th t Jarger-tr or: jze, | data-itemis

R i A B oRe o, T TE hedes MA e T WE .

spac20d8/06 1570 WG THB 208503684 IPPUEEYHSIS dPextéédsthe'sRize.

pad&%ﬁ%_a:ddi&iﬁﬂs?,f an.Si; data em, theregmay still beroeRefanseme ion as
padding. So one could say either that accqrding to the invention, the UE
ProvielAEE senlE aRSSidaadteT et oF padiny? of ﬁﬁﬁlﬁofh"’}:\}f the UE

£ r1iJdpVice, sendean Skdataliten nhaneyet theTesdisMagace fipit (advcmspacen/

would otherwise be filled with _padding) Thus,.it is possible to think of the
avajiﬁ\?@ﬂtﬁ)ncﬁg ASrovding a UET ev?(%eagglea% rge%ogsﬁ%% alr:% §g€ditional

iggering exsnt, paraelve svent gha MACse GIML having rogmbase
available capacity to accommodate an Sl data item. Referring now to Figs.
stattand 2astodé B 100l basE RafiG b Stafin HMEEEIVer Srvite
radA5Cess PointRfa,sadip agressipiwes)dsshontnasfinctioning astheing

serving Node B for a UE device 11. The Node B is under the contro| of -
NodgR &His Netork CHntrotier %éNC)ijSE AI85% Part of ﬁm%%%%i%%c‘é%%mf oF

a RaEiWOryLFbelRNCtypichllycontuls) severdbNede Bspaarid wfinthm gAgio
acc§LENEAENTS kD ARMIGUENIIAKP U2 1310 AETERRE R s,
and is in turn one of several RNCs that in combination make up
a radio access network. The Node B, typically based on
commands it receives from the RNC, but sometimes also
autonomously, sends commands that regulate uplink by the UE
device. (Sometimes the commands are sent by the Node B to the
UE device in response to rate change requests from the UE
device.) The Node B uses scheduling information provided by
the UE device in regulating the uplink, i.e. in determining
what rate control commands to send to the UE device. Now
according to the invention as described above, the UE device
at least sometimes sends at least some scheduling information
instead of padding that would otherwise be added to a MAC-e
PDU (conveyed by a communication signal). As also mentioned
above, in order to do so, in a first step 21 the UE device
determines the size of the padding needed in building up a
complete MAC-e PDU, and it does this in any case, i.e. it is
not an additional step required by the invention. In a next

step 22 specific to the invention, the UE device compares the



commands it receives from the RVC, but sometimes also autonomously,
sends commands that regulate uplink by the UE device. (Sometimes the

%%@B%Oare sent by the Node B to the UE device in resgnsa;b9¢5xi§s6s4
change requests from the UE device.) The Node B uses schedulin

paddiferntditioh providedBy StheUR deicerin fegtfting e SAPHAKNT &R
: nfodetermining hwhatraiesoni oheommandssisl sencbiol thelBelevice: INDOWAC-

according to the invention as described above, the UE device at least
e PDLohBfiredbends - i8eRe Somd 'schg%ﬁaﬁlnd‘ %fgrrﬁla?t}fgn Slr‘ﬁ_“s(:’\l%agg of S¥5o

spechading shataotlsvetheiwise (Enddded thavMACRe FRDU (convehed BY a
communication signal) As.alsg _mention: Vel Qr ina
| Sendf‘f'rs_f;g%psf%&(geu%%l evics &%F%?r?ég ?r?ei%)e ‘%?tﬁr]\g pi%ﬁét)i{zlgg %&:gﬁg?é "
 the luiliitigrgpaf coneplEte MAG-esPBB; ardirgses s irhRyéasdd .e. itis

info%%ﬁégaggdiﬁgn@kﬁlﬁﬁéﬁquﬁgg by.the nvention. #ma naxsstep 22 spetificq .
to the invention, the UE device compares the -8 WO 20061067570
As PETABPEB52003684 SHRIARGEHE-Wit the SZE6I s ifG¥atity

indiﬁﬁggaliw infasmaiion the WE wevicesmightt et alle todnelude in the

- e PDU instead of the padding. Then | ext step, Iso. specifi

Altiﬁ?ﬁ‘&ﬁ%ﬁmt@ﬁﬁ%@?ﬁ’owﬁ insﬁ%&.‘ﬁ%?thct{aaggeggﬁgs fhe ?c od u%%%mg

thatnfeigationdn the MASe PDU nsteRd of tRePaddingiit te UE GaibEer

a: e£i5IEMInes e sghedullic fprpatinnis sgalish than o, eqi 4a:he 2o
amount of padding. s explained below, the scheduling information may be

vs . indivatedshpasinglessHata wennbf ffdd sRe. AHARARE§ théfe fray be

buffsgfegi Qg‘f%tffnt %%?@@fit%mﬁeﬂ%w&igm@ included jn thertd AGxerPDU,
indicating either different kinds of scheduling informatian.(e.g. buffer si
emb@g?—ﬁ‘&%ﬁsta% G diffEFSH st oP MIGrMatoN (e.§ - Buter %.‘%‘éLiv% %%%f%e?r
in SiZesandpawenstatasyin suchpenbbiiimertsd thendiffeseraesitdaia itdate

fields could diffe . . .
item smallexr T Jn or equal in size to the padding.

Figs. 3-5 show possible MAC-e PDU structures with ST
according to the invention, making it clear that the SI is not
necessarily provided in the MAC-e PDU at the same location
where the padding it replaces was located. As shown in Figs.
3-5, a MAC-e PDU includes one or more pairs of a DDI and a
quantity N, and also one or more MAC-es PDUs each of which in
+urn include one or more MAC-d PDUs. The DDI indicates the
logical channel identifier, the MAC-d flow identifier, and the
MAC-d PDU size, and each N indicates the number of MAC-d PDUs
(all the same size) inside the corresponding MAC-es PDU. The
MAC-es PDU consists of a (6-bit) TSN (transmission sequence
number) and MAC-d PDUs (with the number of MAC-d PDUs inside
one MAC-es PDU equaling N). (The size of the MAC-d PDU is
known Ffrom the DDI.) Note that inside different MAC-es PDUs,
the MAC-d PDUs can have a different size although within one
MAC-es PDU all the MAC-d PDUs are of the same size.



in size, and the UE will typically send the largest Sl data item smaller than
or equal in size to the padding. Figs. 3-5 show possible MAC-e PDU
r ith SI' according to the invention, making it cleap thatthe 3|1
“ﬁio%b%rgéd;:geé?arily provided in the MAC-e PDU at the sgame Ioc%ation v?ﬁ?lr)fm
tiepadding3t réplacesrivasiocated RS SHBNLA Rigd S 385 deMAS-PBU
end DEIUGES gne O morg pairs ofs DDkt acguaniity it ansaise oferen
more MAC-es PDUs each of which in turn incgjde one Qr mare -d
readppis TR DnHicAtdSSHE TRYiEal Tharmel fdentnar, the ﬁﬁ% gl;of/avS

PDU) ﬁﬂgz@g@mdd%mlfm&@@ﬁ DhbsizerardpachiMindicates sth@bilinsereof
C-d PDUs (all the same si inside t ading.MAC- .
TR AR BU Sehale 5T (L Tk (e i Setiones

C SO It) (transmission sequence
MAC -durpber)sancd MAC chR DS (wittelie simbetof Vit-eP by PM5idéBhe

5 C-es PDU e ing _(Thesi e PDLU
£ namgyD Sﬁnﬁ%—tg %ﬂrg}si%%i%e%ﬁ%%s g@%th@%ié%gg%@an
blodrave aelifferdni sizelditholeghasitiin Bhes MRESES PBLFRI e MescTa T L

i o PPYS are.at thesame sizs. -2 WOr2006/067520 PGT11B2006103684e is

In Fig. 3, Sl (scheduling information) is added_at the end of AC-e .
roothdferaPREREEeMBin e NSFEBIET re8dsthe II‘:')(i_lﬁnhaenrd trgg(#r\:l T

e numper
the WMACsd RRUS in thet MAC-es PE!d) &nd themcalchlatesthessponding

corresponding MAC-es PDU size, (the size heing given - :
MACEAA Aﬁ%égep DU &Fen b‘ffas%f?vqe‘”’rleéggA(cf%i%Du_&%%%’éﬁ%fc-ldn
bitsDU sizeriridieated t81DBlzand findly cBfpaestREMAEeLSPDU size
cmt%%&o%é%&rm& block size), whighds-signaledrers E-DRPGCHdalsor i son

called E-TFI, i.e. the enhanced transport format indicator). Since there.is
showgorhifer BRGT&PBBTL e fdidivertehts Bhoftier DDTAMY éliﬁge BfpRner
ppr DDTiepekdill 1L is-trash toer andsihe cotrespendiiir MACkes PBtSiver
finéggtﬁﬁj%ﬁggéﬁeﬁgz% t%eﬁﬁ'f'v_rp%ﬁ?g? i Rits), Now he1ofale o
DDT to indicate that rest is padding), and so the rest should

be padding according to the prior art, but if this amount of
padding is more than the SI size (or one or another of the
possibly several SI sizes), then the &I is placed there and
the rest is padding. If not, the SI is not placed there {(and
instead only padding is placed there).

Fig. 4 is the same as Fig. 3, so that SI is simply added
at the end of the MAC-e PDU.

Fig. 5 shows another possibility to indicate SI: a one-
bit flag at the beginning of the header. Thus e.g. a flag-bit
value of one (F=1) could indicate that SI is present,
otherwise (F=0) SI is not present and DDI follows F. In thig
case, the (tentative) amount of padding is calculated as in
previous cases using MAC-es PDU sizes and corresponding MAC-e
header portion sizes. If this amount is larger than the 8I
size, then SI is added at the beginning of the MAC-e header

(and the actual amount of padding is reduced) .

-10-



corresponding header parts is compared to TBS. The comparison shows
(in this example) that there is still room for another DDT. Therefore, the

W@gﬂg@g{@@ds another DDI. The receiver finds that the nexp&Rkies 003684
111111 (=DDIO, the special value of DDT to indicate that rest is

, _ adding),
aRbis0 ﬁwe%%%h@mda%?ﬁa%‘?ﬁﬁc%mgt%both%lpﬁnfo%?ﬁfbﬁ#t%?sta

1 t em@MouUnt 0f spadding is.erertbanibe &l Sizertaronetenanatfesahitidnl ing

‘ possibly several Si size%{% en tthéissp aggg trr%rs(? an .thg r Stoigsibly

InLormABMY If not fhe EPishot PTAced thete (and- insteadonly padding i

di f £ plesed)thete)eFig. disthe sanfd as Fy. 8hso ts&ttS| (s simplycadded at

._ . the end of the MAG-e PDU, Fig, .$ shows.gnother pessibility.to indicate Sl =

indiganes bﬁhﬁag %‘/tlc trfieeﬁesggnr?fgé oof_ the header. Thus e.gf Qaui‘lasg-bit value ofob

a DDBne{B31pcodidindichiecthal SHspteuest Gihérvisé (F26) StisShott1ag 1S

set-Pigsent and DR follows = dnthiss £ase, thedientative)amaentokeadding s

is calculated as in previous cases usingHIgIAC-es PDU sizes and

1 tocdmedssriding MAC-& Hadet DothioN siZa8. FRikamduntisTargerfan

chenthe, S sz themS| isTaddeskat thesbeginsiagtof the MAE:e header Fearid
the actual amount of padding is reduced), 10 WO 2006/06757

5 e AO0I00T60 G SHs S8 T eI v SRt S

insuddtadtems/ fielde forconveyrepiwe differe stlitdras opSchédulings) - F1=0

(an én&rgn}[ior& J he twa differant:Sls.havyg respectivefpassibly different)
sizes. A first flag F1 when set (e.g. to 1) indicates that at least one of the
twe Sis followsinsteadiel @&BBI-andasecondilay k2reinstusiedconly if

the first flag is set--indicates that a,seclond Slc'sa{)re%er}g. Ugingia%/alue of
paddinAdRatea seLfal it onfy theirst 81 15fesent theh F1@nd E2=0. If

thehothase presant, botv Elztided ARl alf sieither 6fithestwaoiSksdisipreseat of

padéggga%%%gho%g{ Isexample below) .

Fig. 8 shows a prior art MAC-es PDU consisting of TSN and
one or more MAC-d PDUs of the same size. The MAC-d PDU size
is signaled with DDI and the number of MAC-d PDUs with N in
the MAC-e PDU header.

Since the E-TFCI tells the MAC-e PDU size (including
padding) and {[DDI,N], (DDI;)} tells the data+header size, the
padding size is always known. Thus appending SI at the end
(where padding normally is) works fine. By having a fixed
mapping table defined as in the illustrative table 1 below,
the padding size tells the SI size. In other words, the
padding size (calculated from E-TFCI, DDI and N) tells which
ST is put at the end of the MAC-e PDU.

Padding SI
4 - 6 bits 4 bits buffer status
7 - ... bits 4 bits buffer status + 3 bits power head room

Table 1. Fixed mapping table, indicating SI sizes corresponding to different padding sizes.

Consider two examples.

~-11~



insufficient padding to accommodate either of the Sis), F1,=0 (and the F2
is not included in the M1AC-e PDU). Fig. 7_s the same case as Fig. 3, but
of padding after the MAC-es PDUs is less than j
ﬁere L*a DDl is not added but a short Sl is added |nsteadj)(\bf}afgaiﬁd]((i‘;;’lry%“gg’l3684
Firs{sesomdmeampRiselod). Fig. S shows a prior art MAC-es PDU consisting
of TSN and one or more MAC-d PDUs of the same size. The MAC-d PDU
£.§iZer is signaledhiiiand the number of MAC-d PDUs with N in the
DMAG & PRIBEREEIU Since AbEebis) IFGHdel sdthd MAC-¥ RDb: sizé
N Grelyding-qracdindpraad S DEN, M 20DD18Yp telis-tBéddtaldieader size, the
lafpaciding size e abva)Bknowsnedhus appending Sl at the end (where
Dpatidingimbrhaabk} fs PRBrHgeinetByh aag fived dpphhertdisiedefined
Naslir-thédibisfrathedabled bisdiow SN p%?&&ﬁ%’%&e %@IEtfﬁ%ftSI size. In
lagsthrehapy 6rejss, ¢ gﬁ@&?@%%e(@alculated from E-TFCI, DDI and N) tells
DiphiicH 18} jeeptipbia s e At dra AT Padding SI 4 - 6 bits 4 bits
Apihrerdph i MAC Y Bk frais ?élﬁu%}flt%p%dt "Bower head room Table
1. Fixed mapping table, indicating Sl sizes corresponding to different
Secqratidimgsizes: Godsider/two examples. -11 WO 2006/067570
PCT/1B2005/003684 First example: (Fig. e) E-TFCI => 2212 bits MAC-e
eRRY Dbijegicaleanpeld, PDU size = 320 bits) different from 111111, N
DERMESHeadnd 7, 650 320-"Bloitheitdatat Hokar TENIZN 221229P6-6-6 =
N27 4 Bitgoleft flangenihan HGhisy the2nex] DBbean B haadtfODI,N (logical
Iehaningl Gyik[id stzeDDP2dsh bitsjadifferent from 111111, N can beread N
DDINto2idl mwrmmaw@iji@twiﬂfgﬁmﬁozvm@@—@ea&@zqaﬁs left
Narger (b shebaectfy 5P bdtedd’ - 6 - 6 =5 bits left

smaller than 6 bits, the rest is padding
At the end of the MAC-e PDU we have 4 bits SI + 1 bit paddlng

e © © © © ¢ © @& 9

® @ @ ¢ © & ° @

If SI is always sent instead of (some) padding, the
presence of SI in the MAC-e PDU does not need to be signaled:
the right TBS/muxing combination is selected to ensure enough

padding for the SI to be sent.

ITn some embodiments, a special value of DDI (e.g.,

111110) could be used to indicate that SI follows.

Notice that if some triggering event occurs, SI will
already be present in the MAC-e PDU before the UE calculates
the amount of padding. In a typical embodiment of the
invention in such a situation the UE would not add another ST
unless it communicates different scheduling information (i.e.

and so unless there are different sizes for SI).

Tn some embodiments, in case of only a single SI size
(e.g., 16 bits), the SI is always sent when triggered as in
the prior art, and, per the invention, the SI is also sent if

there is room (i.e. it is sent instead of padding).

~-12-



DDI =111111, end of data => padding = 12-6 = 6 bits At the and of the
MAC-e PDU we have 4 bits Sl + 2 bits padding Second example: (Fig. 7)

“%I@ﬂ =2,4212 bits MAC-e PDU DDI (logical channel 0, PR\ 526503365
bits) di ?erent from 111111, N can beread N =6 => 320%*6 for {he dg{a+6 *

fORES N chedpi 2110 2506 BB TR SRR  1AFGE AT bits HEFERDDI
evel.lgaltglgflgi{gl\gidc a%la\l ]&l%g% ﬁ@@@ﬂel t%,xBaUtﬁze £raql-hiss)differant framen
‘ , N can be rea =1=>251 bits for the data+6 for TSN=>
thers7495706m=5Hitd RIC sHallRF AR 8 bits, ]It.jr%)ér relsr%?st‘|Ej)l<¥;11€f<‘i?|hgij\L Ahe end
normafithe MAGeRRY we hewest bite S| sveibit pasiig HE| ipahuads sent
instead of e)padding, the_pres fSkLi C-
cou Tl RS be ST e NG TR miking oDl alon s Selboten b
wherensurerenoughopaeltimyfor ¢he Bl i HeSentPrhFsbne ehtBodifferigeyed”

by s%%le ial valye of DDI.(e.q.v, 1 13140} copish be sised todndicate thatistional
ollows. Notice that if some tri gerlgggvent occurs, Sl will already be,
buf fgresehpirhe WA DGO M OB CAIBdiatis: fRF BIoURt b7 5+

or dladding.n adypieal embedimentsfibe linveatiorenssucrasiyatioritierer

U:3 would not add another SI unless jt communicates different scheduli
Ehenforfhation™i.e™ aﬁbesécﬁﬁf@%%térg% a?ec%iff Vgi?ﬁ’tces}llz&o oflf% R 0%e

). In some
compErabedingnts iinidase ohomiyd sipgleeSidize g 18dits) tihe SHscould

semg'%“ﬁ&s sent when. triggered as in the prigrart, 896 pehihe inventian,dhen
I'is also sentif there is room (i.e. it is sent instead of padding). -12 WO
cou@OGﬁ@@’?F@?@P@Wll%P@O@S/b@%S@Oflfh@%bﬂéélﬁﬁhgai‘?'@oﬁn&ﬁo?hssérﬂr

pus M1ENSomedriggering sveracaurs soulthbe gifferentfrom thedatormaion

sent when there is room (instead of padding). For instance, the normall
blO?ﬁﬁgé@ﬁﬁnﬁﬁﬁ%ﬁ%ﬁ%&v@ﬁ&?ﬁmﬁkﬁ%éﬁﬁaégd %e agggg as ghere s

room. For instance, if there were room for 24 bits in the
transport block, instead of padding the transport block with
24 bits of padding, the UE could send buffer status for 4

different priorities.

Scheduling information is here used as one example of
information that could be communicated by a UE in a transport
block in place of (at least some of the) padding that would
otherwise be added to the transport block. There could be
other information sent instead of padding whenever there is
room. A good example of other information that a UE could
advantageously communicate to the Node B in place of padding
is implementation-related information, i1.e. e.g. UE capability

information (e.g. a model number and a build identifier).

In the above description, a UE uplinks information to the
serving Node B in place of padding, such as for example in
case of ﬁSUPA. The same idea can also be applied to downlink,
i.e. e.g. in case of HSDPA (high speed downlink packet
access). In HSDPA, the transport block sizes are also fixed

and therefore padding is used to £ill the MAC-hs PDU.
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could be total buffer status and power headroom information, whereas

the information replacing the padding (or "triggered” by space available in
wiH8dsAez6,PDU) could be some additional buffer status, spehagbisfiRses4

status for different priorities or. different MAC-d flows or logical channei%

ACCOTRGSAWRENERS: HRBFETS 18R the trarspoft BIoAEUhith Would ©°%
downatherwissre icoroplated by filingeuniBethspacewitit paddingatihe YEme
could send the additional informatio dditional informati d
o) (e BRI e 3 S BIE AN b by b o aauey Satéos
abouriarity famd sisarmany of thtisefigbin blaoks(fordiffereat proritie ) iodigde

5. 0 added @éut%$r%§e raQiy, For instanea. df.there yeere soam for 24 hitsdn as
the transport (0]

ck, instead of padding the trar%)ort block with_24 bits of
for satding SthEyEne T ¥end bafdk stitus fo4 Tdiférent prisRteST 1ng

quewghedulingdaformation s bere used ascene exampleel infarmatien thatere

~could be communicated by a UE in a transport block in place of (at least
i ol oftn PRI Tk HELIE O IoE b SHRE 15 o an SR

1insthieck Jherereouldibe t athes Inforration seot ingteathofpadiding eviverresinek
there is_room, A good example_of ather information. that.a UE,gould .-
for Jwan gge&%?%%n%n%ﬁniggtge t%%tﬁ%%o%%% olace of gladding IS =
exanpptementitida- Rl ateddvbtmhatioh e @yt Licapability information
(e.g. a model number and a build identifier). In the abgve descri tggn, a
URGpRAKL IFORRYLGR td tHe servifgNdde Bl pite st padiify “Sidas
usecdorexample inr caseri HSUPAnTHR seme idescarealsbrhe Hppkedtd.0 of
downlink, i.e. e,g. in case of HSDPA (high speed downlink pa :
the a%ﬁe%?ﬁf—islﬁPE’i%%nt%gﬁspeosrt be%:]%%sr??gé are gl%(S) fi%%gaangks) e
t rathereforeqiadding Isugedric:fill thé/ATABshSPDU.R384x0 2606/067578 €

somg%j;t 35%12905&4%%%%894 Asccording tq thesnvention here; the: (sendng)hNods

transport block.

Tt is to be understood that the above-described
arrangements are only illustrative of the application of the
principles of the present invention. Numerous modifications
and alternative arrangements may be devised by those skilled
in the art without departing from the scope of the present
invention, and the appended claims are intended to cover such

modifications and arrangements.
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downlink some information to a UE instead of (at least some of) the

padding. The Node B could for example inform the UE about buffer status
Wh tofgiffer{;}entrg)ri rity queues in the Node B. The UE could use such

*information in various ways, such as for example for memory allocation

to different reordering queues. Since such information would only be sent
1. wt]@r}n e i’s room it annat be very critical information but should

instead be <sjomeogl(ﬁjdil'ﬂ'(%rlléﬁlginformation which might be useful for the UE

to kaourhutot ahsolytelynegessary; Apother exampleds NodeBys for

capabilit inf&r}mation. Referring now to Fig.o%, the inventjon is sho

n
car,%%%lgq us%ed in case of FHISDPA, in which chSe the ggrvlfgé%dg %%89 to
ad]gge UERfevieé 22 commuiifcatesiifariatiohq@s datambits) iha teaisportche
fixblbckiateng with a MAC-hs PDU instead of at least some of the padding

that would otherwise be included in the transport block. It is to be
undrstooa thacthe ibode deerbed aRangemertaare brffillgsteativelsick
andthechpplicdtion obthe tprncipteswofithepresent invemtion. Numerousc luding
pacmpdifications and alternative arrangements may be devised by those
- skilled in the art without departing from the scope of the present

inveptign; and the appended;claims.are intepded tocoyersuch <50 not

(¢ ligcatjct%lnes agqgﬁrfgggyeglit%f-em what is claimed is: 1."A method,
comprgsing: seﬁectlng oneofap uraﬁﬁf/l%?fixgélgize blocks for carrying a
comm nigation s'!gnal not includ,in% padding to adjust the size of the

communicatioh signat to 8qUaIthe™ fix8d 'sive; CalClating the diffe rége- -
between the fixed size block and the size of the communication signal riot
2. mﬁ“ﬂ@%h&?@QQth claim 1, wherein the information is fixed

in size.

3. A method as in claim 1, wherein the method is performed
by a wireless communication device and the communication
signal is for transmission to another wireless communication
device, and wherein the information is included in the
communication signal irrespective of whether the information
is of a kind also ©provided to the other wireless
communication device according to a schedule or according to

a procedure involving a triggex for providing the
information.

4. A method as in claim 1, wherein the method is performed
by a wireless communication device and the communication
signal is for transmission to another wireless communication

device, and wherein the information is included in the
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creating or obtaining information having a size not exceeding the
calculated difference; and including the information in the communication
signal. 2. A method as in claim 1, wherein the information is fixed in
corgmize.ch A methadasin ekaimskhavhergin the metbodds pedermed ¥ation
s wiroe%ess é:om@iurpécatigri Sglgvice ngitgg dcor‘qcmunictaﬁion si%gal is for . less
transmisSion to anothér wirele8s conunun_ication device; and wherein~— ==
CorRanAfernation $Sinefifleinthe i semptunicatich signa irrespeetivedfng to
a Whethesdheénformationvis-ef a kind ats_qglzgwlided &wedogww@qlﬁ§s the
. communication device according ta a schedule or accordingto . a
e e R o o5 S et e
10 ik RS affATEVWhEFESTR tRE nfetio@ is- performed by a wireless
communication device and the communication signal is for transmission
5. lowanaiheryireless communigaion, devige.aad whefgln the Jpiopation,’s ; -
included in the -"_5 communication signa irrespective of whether the
S ChAfSihaten SR 5T EGhd 8o provided to the other wireless
communication device according to a schedule or according to a
6. Procedureinvolving adtigger ; for,providing the. informatiop;but nat itthe: o)
in_-orma:~ign is already included in the communication signal. A method
amas_slﬁ%?éllrgn [ wiveréi thd'information is scheduling informat-on. 6. A
method as in claim 1, wherein the i n‘orrmation is control and status
7. informationoA method as inxclaim 17 whergitherdnformationisormation  is
Cor?r?fggg%@@%ﬁr}fgr@atlon. 8. F method as in c- aim 1, wherein the

‘ nrormation.
ormation Is |mplementat|on: informat-on.

8. A method as 1in «c¢laim 1, wherein the information is

implementation information.

9. A method as in claim 1, wherein the information can be any
size 1in a predetermined set of sizes and no information is
sent 1f the calculated amount of padding is smaller in size

than the smallest size in the set of sizes.

10. A method as in claim 9, wherein the largest sized
information smaller than or egual to the calculated amount of

padding 1s sent.

11. A method as in claim 9, wherein the method is performed
by a wireless communication device and the communication
signal 1is for transmission to another wireless communication
device, and wherein there is a fixed relationship between the
information and the calculated amount of padding, and the

fixed relationship is known to
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9. A me shod as in c-a-m 1, wherein the information can be any size in a
,predetermined se_ of sizes and no _nformation is sent if the calculated
amount of padding is smaller in size than the smallest size in the set of
sizes. 10. A method as in claim 9, wherein the largest sized _nfor'_Tiatton

boSaller than gr egual tg the ca iculated ef%d%%@ of %adg?ang SEAL AL A 1ess

method as in claim 9, where-_n "the met IS performe by a wireless
COIBHiMGRIEASh @&Yé@%nd the communication signal is for transmission
to another w_reless communication device, and wherein there is a fixed

12. relatignship bezweer, the information,and the C§LCU'a gd amountof, o 4re

padding, and the fixed relationship is known to both the wireless
lnc&&ﬁﬁﬂw&ﬁtmﬁ%w&é’%ﬂ%@% witeis3 Lcoffmumicatich devigeala, the
preAenethod s imelainr 9 nwhereintene orohoreffagsmarei siclugedinthent in

thLommunication ﬂ%]aé%@é -to signal the presence of one or more items
of information as present in the communication signal. 13. A method. as

in claim 1, wherein the method is performed. by a wireless
13 commaiicatibnedevice anid the dommiunication tsignalds foritransmissionrmed

bytoé”“%&%%Y@§§65§§HMHH985%@QH d8¥@§c§ndé%%e“%ﬁéheayﬁﬂﬁﬁicatlon

munication device is a user equipment device and. the other
Wre-lebs cotmuricAran Sievite 5% Wieleds terfinSI6Es radid aeeess tion
devietworkaandd the cohmmurieation sigral conveysa imedia@ccessdantrol-e =

usdrotacel datawnit. 44, A-method asin claimcl, wherein the method is: .1 o

erformed by aw wireless communication device and the communication
©5igival Jis 6 transmisSion o ahdtAer Wireldss 2Ot dHicatioh G&ViNer andand
thevhemimuhe wireless cohunahicationveeviceds anaiteless derminalafrecrol-e

préadioaccess netwerk and the other wireless

14. A method as in claim 1, wherein the method is performed by
a wireless communication device and the communication signal
is for transmission to another wireless communication device,
and wherein the wireless communication device is a wireless
terminal of a radio access network and the other wireless
communication device 1is a user equipment device, and the
communication signal conveys a media access control-hs

protocol data unit.

15. A computer program product comprising a computer
readable storage structure embodying computer program code
thereon for execution by a computer processor, wherein said
computer program code includes instructions for performing a

method according to claim 1.

-1 -



communication device is a user equipment device, and. the
communi.cation signal conveys a media access contro--hs protocol data
unit. 15. F computer program produc-_ comprising a computer readable
storage structure embody_no computer program code thereon for

16. ekecativaintacomputeriprocessor, wherein said computer program code
includes instructions for performing a_method according to claim I. _ -7
1BSRR Apparatuds E8RTpHEIg RfeaRs fof sélebtitg 6RE oPA pllitaify of1ze

b1dfixed sizer blogks famearrying areammernication §I:g§t@<£m0trh@(ﬂUdimg:ludlng

padPdding fo adjust.the size of the C%@mmécaﬁsm %U% % Eedto

size; means for calculating the difference between size
e AU fHSsizd HielcsmAftmication signal rot including padd ng; means for

{?] ﬁﬁtedfg ta@ﬂ%ﬂg%@géor@}awr&q £size not exceeding t e%e fived

erence; an ans for inclu (fng the information in
SlZt?onlﬁ'l]aEhgfl}éatlﬁ?\(j s@ﬁél BE.7R sytent, LomprsTHGn Aaiser Byuiphsim L not
inddevideninchging ag apparatus as in claim 16; and a radio access network
including a radio network controller and a plurality of wireless terminals
uRgerthe ‘contrélsiaheltadie het®ork Ebatellei-aha Eonfigoredfering 2

sizeompuinicatively. aoupling testheJaserequiprrent device. 184A system,
comprising: a user equipment device; and a radio access network
inBRAINTY BTAdic AeFErRI cohtolietfananas harality fwircless terimnalson
sidinger the control of the radio network controller and each including

17. A system, comprising:

a user equipment device including an apparatus as in
claim 16; and

a radio access network including a radio network
controller and a plurality of wireless terminals under the
control of the radio network controller and configured for

communicatively coupling to the user equipment device.

18. A system, comprising:
a user equipment device; and

a radio access network including a radio network
controller and a plurality of wireless terminals under the
control of the radio network controller and each including
an apparatus as in claim 16 and configured for

communicatively coupling to the user equipment device.
19. An application specific integrated circuit comprising

electronic components selected and interconnected so as to

provide functionality for performing a method according to
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an apparatus as in claim 16 and configured for corlmun.i.catively coupling
to the user equipment device. 19. An application specific integrated circuit
comprising electronic components selected and interconnected so as to
provide functionality for performing a method according to c-aim 1. 20. An
claapparatus, comprising a processor configured for: selecting one of a
plurality of fixed size blocks for a communication signal not including
padding to adjust tie size of the communication signal to equal the fixed
20. size; cafmdating the differerice between the fixed sizerflockuaad the size
of the commur_icat-on signal nct includ-no padding; creating or obtaining
infSfm&ton RdviRga Size RotPéxcseding tt%gcaiddiﬁfédiﬁﬁ@-eﬁé&% for
caimeliding thednformatioatndhe cammuhicaton signalu@inAn.@pparatys to
ad-8sdn claim 20; whergin the-apparafys 1S a- part oka Witeless, cqua1 the
£1 cggmgur%lecatlon device and the communication signal is for transmission
& '‘another’ wireless communication device, and wherein the processor is
configeed 4 include thesinfeumation inthe, cammunication. sigpal « 1H1ock
-ndTespective of whetherthe information s of.a Kind also provided to the,
other wireless communication device according to' a‘schedule or "+ 19
padéjdd%?fding to a procedure involving a trigger for prov-ding the information.
22. A wireless communication device as in claim 20, wherein the
apparatdsisda pafr of 2 Wiléless comfirication deViRé 1 8Ad. thestze not
ex gotrmmanicatien signal s fordranshfissiende ;arothier w-re7.ess
communication device, and wherein the processor is configured to
includelthdinfpriiationrin thegommunicativpa signalinespective of gnal.
whether the information is of a kind also provided to the othe- wi-eless

communication device . _
21.  An apparatus as in claim 20, wherein the apparatus is a

part of a wireless communication device and the
communication signal 1s for transmission to another
wireless communication device, and wherein the processor is
configured to include the information in the communication
signal irrespective of whether the information is of a kind
also provided to the other wireless communication device
according to a schedule or according to a procedure

involving a trigger for providing the information.

22. A wireless communication device as in claim 20, wherein
the apparatus is a part of a wireless communication device
and the communication signal is for transmission to another
wireless communication device, and wherein the processor is
configured to include the information in the communication
signal irrespective of whether the information 1is of a kind
also provided to the other wireless communication device
according to a schedule or according to a procedure

involving a trigger for providing the information but not if
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according to a schedule or according to a procedure involving a trigger for
providing the information but not if -19 the information is already included
in the communication signal. 23. A wireless communication device as in
claim 20, wherein the information is fixed in size. 24. A wireless

thecomgg}gﬂ@grde\ﬂge %ﬁ@e%@% I%Qi&'&%{ggq tﬁg .in{%rgna@%%%nif‘ation

~scheduling information. 25. A wireless communication device as in claim
5195@ \wherein the information is control and status information. 26. A
wireless communication device as in claim 2C, wherein the information is

23, conficyration information, 27, A wireless;comuu_-cation deyiceas in claim
20, wherein- the information is implementation information. 28. A wireless

“hecohmUtiEatibR Hevite as i cldin 20Zfherein the information can be any

size in a predetermined set of sizes and no information is sent if the

24 . calgulgtedamonnt ofpadding is;ssmaller incsize than thesmallest sizeifein
the §et of sézes. 29. A Wirelf§5ﬁcommungcation device as in claim 28,
n JURIE

the or ONn - 15 .scne inrormation, .
wherein e%arlgest S|ze(§1|n ormation Smaliér than of equal to tie

otherwise required padding is sent. 30. A wireless communication device
25. as in claire 128; whereinuthe apparatus is apas of a:witglessy 20, wherein

encCammpication device. and the gommunication signal s or ransmission
e

to another wireless communication device, and wherein there is a -i..xed

relationsh-_p oetween the information and- the calculated amount of
26. padding rane tise fixediralatienship isiknown tesbdth thé avireléss wherein

¢ hCOmmBRication device andithg other ; 20, wirgless:communication device.
31. A wireless communication device as in claim 28, wherein
27. A wireless communication device as in claim 20, wherein

the information is implementation information.

28. A wireless communication device as in claim 20, wherein
the information can be any size in a predetermined set of
sizes and no information i1s sent if the calculated amount

of padding is smaller in size than the smallest size in the

set of sizes.

29. A wireless communication device as in claim 28, wherein
the largest sized information smaller than or equal to the

otherwise required padding is sent.

30. A wireless communication device as in claim 28, wherein
the apparatus is a part of a wireless communication device
and the communication signal is for transmission to another
wireless communication device, and wherein there is a fixed
relationship between the information and the calculated
amount of padding, and the fixed relationship is known to

both the wireless communication device and the other

- 20 -



one or more flags are included in the communication signal so as to
signal the presence of one or more items of -format-on as present in the
communication signal. 32. A system, comprising: a user equipment device

1 ricluding an.apparatus, as in.glaim 20; and a radio access network
including a radio network controller and a plurality of wireless terminals

under the cor_-roll of the radio network controller and configured for
1. communieatasely canmmgimﬁteomsei@m&@meat deviee.a33n Asysteerein

oneCOPrising. auiser equsipmern. | é}”‘%ﬁ fa%'gﬁcess etwork signal

including a radio network controlle ran a plurallty of wireless termin
SO uRder fite  Corftot of thé FadiF REEVIR confrolldt eachrindilifig aktems  of

infapparatusas in glaire 20-and cenfigusd-forn cemmuicativaly 1coupling to
the user equipment device. 34. An apparatus as in claim 2C, wherein the
comTiunica-.ion signal includes a header portion and a data portion. 35.

32. Anfapparatas asimpotaimi3d; :.wherein the header portion and the data
portion form a media access contro- protocol data unit. 36. An apparatus
as i clM3CWhéErem: theata PortibnC intlddes orfe orproresitiescas  in

c1:8G6€89 ¢oRrtre—-es ¢ -ocol data units, each including a respective header
and data portion. -21 37. An apparatus as in claim 34, wherein padding is
added todhe commmemscatiortsignal afterthednfogmation isddded rintwork

corPrden to-adjust the communication signal to the selected, fixed sizg,38. /%%e

apparatus as in claim 34, wherein the information is added at the end of
COT{Fé YateLportibh aﬁé%libﬁlﬁfﬂ? By GPatdifg teguirddcto GRijustdhe sirefor

corefithe cemmunicationpling to the user equipment device.

33. A system, comprising:

a user eguipment device; and

a radio access network including a radic network
controller and a plurality of wireless terminals under the
control of the radio network controller each including an
apparatus as in claim 20 and configured for communicatively

coupling to the user eqguipment device.

34. An apparatus as in claim 20, wherein the communication

signal includes a header portion and a data portion.

35. An apparatus as in claim 34, wherein the header portion

and the data portion form a media access control protocol

data unit.
36. An apparatus as in claim 35, wherein the data portion

includes one or more media access control-es protocol data

units, each including a respective header and data portion.
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signal to the fixed size. 39. A method as in claim 1, wherein --he
communication signal includes a header portion and a data portion. 4C. A
method as in claim 39, wherein the header portion and the data portion
form a media access control protocol data unit. 41. A method as in claim
3740, vifereRPivEcdata porticr” infcladds Gre oFhfore thedia détass 1s added
tocaritrol-esrprotocot daca unitsneacheifickudingha respestive headeranddded
indataorlion. é%jéé@e%ﬁgiQ&Mh@ﬁg%§gi$me§§&ﬁﬁpmﬂg'@ﬁgdggggcted
. the . communication signal after the information is added in order to adjust
*the communication signal to the selected fixed size. 43. A method as in
claim 39, wherein the information is added at the end of the data portion
38andAollawed byany paddingreguited4c agiustdhe Ssizeofthécrmation is

ad&%@nggm%ﬂgnéﬁyu%g)mﬁémgg§gepé¥%ion and followed by any

padding reguired to adjust the size of the communication

th

signal to the fixed size.

39. A method as 1in claim 1, wherein the communication

signal includes a header portion and a data portion.

40. A method as in claim 39, wherein the header portion and
the data portion form a media access control protocol data
unit.

41. A method as in claim 40, wherein the data portion
includes one or more media access control-es protocol data

units, each including a respective header and data portion.

42. A method as in claim 39, wherein padding is added to the
communication signal after the information is added in order

to adjust the communication signal to the selected fixed

size.

43. A method as in claim 39, wherein the information is
added at the end of the data portion and followed by any
padding reguired to adjust the size of the communication

signal to the fixed size.
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