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2. Discussion of related art

The present invention concerns the use of a data channel
anticipated to be made available in WCDMA (Wideband Code
Divigion Multiple Access) cellular networks--namely E-DCH
(Enhanced-Dedicated Channel), an enhanced uplink channel. The
WCDMA air interface is referred to as the UMTS (Universal
Mobile Telecommunications System) terrestrial radio access
network (UTRAN), specified by the third-generation partnership
project (3GPP). E-DCH enhances the performance of the uplink
compared to‘Release 99 of WCDMA (Rel99), reducing the delay
and possibly increasing the capacity of the system. E-DCH is
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, is allowed to uplink up to but
1
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Scheduling information requires some overhead (an
overhead of 1-5 octets has been proposed) in the MAC-e PDU
header, and therefore should not be sent too oftem (so as to
avoid using up valuable UTRAN capacity). On the other hand it
is 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 is 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,



the way to do so could al so be used to conmuni cate not
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padding and the selected fixed size of the communication

signal.

The invention also provides 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.

A computer program product for providing the information
according to the method is also provided, as well as an ASIC

(application specific integrated circuit).



(application specific integrated circuit) .BRIEF
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A fixed set (or a few fixed setg) of tramsport 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, 1f 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



when the size of the padding pernmits, but also per
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different kinds of scheduling information having possibly

different lengths).

In 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 size 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,



could be different SI field Iengths for (sets of)
different scheduling information, and if the amunt of
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basegnggleSt ﬁggﬁégk 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.



transport block. If the required padding is nore than
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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 SI data item size. The UE creates the MAC-e PDU with
headers and MAC-eg 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



to the invention, i.e. if there is roomfor it, or in
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romthe RNC,  but. so i nes .al S0 aut ononous ends
@ TaQhAmEHAS T N VBB ot SXEpN AR By [HBORadeplpst o
commbrR@8 el £ "BSc&hee§0mPBRIShAr BNEeNbuby sbhetade Blko t he
UE device in response to rate change requests fromthe
autonpngesice. jerfie Negeapdgstbaschegulphg PRESFHabYoRe UE

deviBéQViggngXimes 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



the UE device in regulating the uplink, i.e. in
determ ning what rate control commands to send to the
wORImasTUe. Now according to the invention as #€sEB10bHW3634
above, the, evice at eﬁ L Songt | ngs send |, east
pada e L UHFF naoF rf SFamPF o Ao BaUCOF L PAdbF RGP AAED
1nfom90@t®§évw§ed@@1@§dﬁﬂgh@ BeMAGie PPUifieonveyed BneaMac-
communi cation signal) . A s also nentioned above, in
e PDrifestead dof seheipeddingst SREB 27 BhBSWE g6¢Pca@3 also
tern1n d need ui Lglin
Specb% A €9np etéSKégg O%DU%Ha g ghgggsggh?ggln Ay gang
sends . €hel §chedBdingniaddi-haohah shepheeMﬂCFedew tihetead of
invention. In a next step_22 specific to

the paRHRYohl Ehe VE device ésﬁﬁs é§thEheR5588§H&l§@%e

1nfofﬁ%@15ﬂelé'éﬁﬁ?iegaEﬁahngkcé&hag sehedd! ERBunt of padding.
ormation t device m ght be able to include in

As exmhiba MR Eélbwnsthadsgheﬂhélpaddnﬁgrmahenn,mag Bext
1ndl?%§$§s§yigsglg éaﬁa ?ﬁlnv%n%lond(andeas shown

e sche LZ5f or mat i on

Altei@aﬁb@eb&c>€hggbjmﬁ§tﬁéds@%ekhﬁ paddengnicl stthelads items
devi ce determ nes the scheduling information s

that gphgherbenhancordeguan £Bet H8CafoBRY  of NpadatA§I Adther
dlffS% @'g§gdgebﬁ cﬁ@?u%%ﬁ&dHhEBmeEEBE”QE‘8” BRY RS size

sin data itemof fixéd size.
ﬁ%@etnataveby othéméfaaynbess@&epél1dibtma$nbnSH€d&ta
ens th a t. m.ght be in ded in
buff?ﬁd?&é?lﬂﬁ ePPﬁgFrdFFFgr@ RPHES 8Fa§8ﬁ duIFﬁgsuCh

embod {Hh@hPBL | BRe(8i8rebBhteETs ﬁéQaViteﬁl@\ﬁBElétL@{tsUS:btﬂﬁ differ
different sets of information (e.g. buffer size vs.

in sbuéfepndi theall wyoneér typacas)ly. spads e éﬁﬁ@@ﬁﬁeﬁﬂédata
eem S5 MELCERRD B SBhRu SETRIRF, BCe Het el

and typlcally sen est SI
data it S IIer t ha ual S|ze 0
pgagﬁnggné OWSPQSEﬁg ﬁlg étruﬁ I?Frw' S &
acco%ﬂiﬂgstoaﬁﬁ@rQhﬂ@n&@ohhemhki@@th@nclﬁakl&@dﬂ ttlee®T is not
that the SI is not necessarily provided in the MAC e
neceppralyt REoyiaed| srafthenMAC-e PDU at the same 1ocatlon

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
turn 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-eg 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.



where the padding it replaces was |located. As shown in
Figs. 3-5, a MAC-e PDU includes one or nore pairs of a
wOoRboemats7a quantity N, and al so one or nore MACT@B2005/003684

PDUs each. of _wh ur n ude one, ot _mor. C-.d
PO, gach, of uiy ch 0. wip LReLude, ong, ot rorg MG e
end df“%ﬁéfMﬁ&+et$@ha@¥3d fhewbdentefi en, taadybhe BAEidst
size, and each N indicates the nunber of MAC-d

readé%lhﬁ(@@l am@ Nahehsize)oeRseHePRedcBPYespBnEhRgMAC-€8

o) LB R PR e P b alogD T
(thetiﬁhéu&@ﬁmgoélﬁﬁﬁiHyFEkH*MAG+dePDﬁ§sNB€-éﬂ BDUs, where

ualing N) (The size of the MAC.d PDU
MAC- i&ﬁﬁ¢$&¥%xﬂs)thﬁt%A?hﬁtPPHs?aéedF? éF@EFdwéé BPWEDBEd

flnafﬁfhln §r££1§h£aﬁABa¥§ ?D@'Ei%éeﬁé shze (ahthewghsport

one MAC-es PDU al PDUs are of the
bloclsasrez s) zaﬂhlc]lnlﬁl glgﬁaleSI O(lsEhEBGCHngaﬂﬁfDoﬁﬁfétleén)E TFL,

. [ add he end of r. The [ .

i .o | the e T ERe PP b rNE P RAERE { e uiEEe fBere 1o

room“fg%daﬁgkﬁeanbbﬁ MAE&- escRPDUrandatibeaneahett! abgsahbdesince
correspondi ng MAC-es PDU size (the size being given hy

the PRN-MAGRAEPDLLsLZ2e Nnipi FeadnwhePe RBE §LPDOCLTEEPPEAINT

MAC- tgePﬁ%(:9%§g¥%mé§§1hngéﬁe£§gtgﬁ ?gglg?ﬂ%ctﬁn@bby51ze in

conpar es es PDU size to transport
bitspl ockosi zky towhichike sEghhkedAGReE- BPUSHafdl $be
cal | ed, E- TFI

nhanced tr.ans fo
corr‘?%‘?”&‘a%ﬁg)hea@?ﬁcBaFEEr |§OF188ﬁ1e1doE pﬁ%’%he rI‘ll‘lf%l coppgrison
showéegfhvgﬁléeégémﬁm@§h%ha@DEhéB@ skneeitihe rBoh if®Mahother
, Nis read too, and the correspondi ng MAC- es

DDI. POUthsigéors., aghenr@GEéUleét sgafseaneiBerd PPRY siThe receiver
flnd%ofﬁég 8 alnaxﬁe g&ahssﬁéﬁlgﬁ tQ%D¥$C'€ﬁeP ?ﬁggé59§ue of

parfs’is conpared to
DDT @@nﬂﬁanaaeesmm ettt hisspexdipbe) that sohehe iresst ighould
room for another DDI._ Therefore, rec:eIJv . reads
be paddiRgr 2OPPratRE F@céh@eprflpﬁdérlthagutthé spgorRt of

padd}%éllg ﬁoP@lghaghﬁhépgﬁ'%Hz%al%% oDl %%dtﬁ@hc%kethe

rest is padding) , and so the rest shoul d
possibly several SI sizes), then the SI 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=1l) could indicate that SI is present,
otherwise (F=0) SI is not present and DDI follows F. 1In this
case, the (tentative) amount of padding is calculated as in
previous cases using MAC-es PDU sgizes and corresponding MAC-e
header portion sizes. If this amount is larger than the SI
size, then SI is added at the beginning of the MAC-e header

(and the actual amount of padding is reduced).
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be paddi ng according to the prior art, but if this
anount of padding is nore than the SI size (or one or
Wanmmhlevsmf t he possibly several SI si zes) them/le5/0036s4

S| I ced t her e, and the r est d nat.,
tFn‘eg SI Wt Pt ekt her avﬁlcith ‘% % ggﬁ Sdg&naata
temé/S ﬂe,aJQ@éj ther &nvefity ’éwd> Sdiﬁﬁe_ﬁ@ﬂ’e 88elkJof3sch88uling
hat SI is sinply added at the end of the MAC-e PDU

lnfoﬁm%FlQﬁfﬂmW%eaﬁ@@h@¢f§%§%m%u$$%yh%%e|ﬁaﬁéaﬁélsﬁ (gossibly
one t fl at th | d
st Gk A A SIPER LT Ot REI o TS B

indldﬁteﬁaﬂﬁiﬁ ,atot h@aﬁs\tS@néFefﬂ)tlSdz teondispfedtntvsandnBbead of

follows F . In_this case, tentative nmoupt of
a DDhaRriih | SeEAPeuf drddfas Jﬁﬁﬂﬂ¥%vf agi Sy ﬁbrst flag is
set-MYH €5, BLY shZes; a0d-6R4 " §8PP8dbRgsME- e header a value of
portion sizes. If this amount is |larger than the SI

1 to simdicatenn Stetsfhadediftonhe begi ARrAy 6L theprkResat,
chen 210 EAPIG-bMC 36! UBLATOUNL L PRI S L20UER k1

ernalve Vil t'h "t wWo erent

If néjﬂil@ef tefstnéi abdsst@rlgopy@yeng (pecdutbetasire tl_eITB
' of scheduling information. The twp different Sls have
lnsuﬁ%%@k@nWV@a@%bggubpyaaFPm@?@ﬁF§ gigher affipet Sfpag E1=0

(and t—hﬂ‘é‘ %lf nél‘ha]ed im ﬁt@clga@@; | east one of

S fo i nst ea f a DDI', and a second

f&a F% ik &lgdgg gnkxsgfaghggﬁt BLR0EhS amount of
S€ -|nd|cates t a secon i s present. ng a
paddﬁ@iugf@érltm@ Mndi-eat eDaEsskt lékag, th&noﬁlblthe Bindst
is present, then Fl=| and F2=0 |f _both a & .
thergFesam  DBOUE FC MRATHINE 17 TBPEheTL of 1 NeSpdotaFEead of

p ( s insufficient padding to
paddi%%o&%%SQ%% %%%ﬂ%§@o%g?ﬁg)SIs) , Fi=O (and the F is

not .| ggl %&gs' g ﬁgfoyp‘%g R o pagénbisﬁ:??lgsélfeTSN and

cas ut the anmount o Ing atter the
one &@(ﬁ@ﬁeﬂmus dSPDHSSthaheGSBmESslaBd t feeeMdCe da PDDl size

is not added but a short s added |n t
is signaled wgth DDI ang I1:1e nu er o —%l %%gls with N in
the MAC-e PDU header.

Since the E-TFCI tells the MAC-e PDU size (including
padding) and {[DDI,N], (DDIy)} tells the datatheader 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.
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C

art MAC-es PDU consisting of TSN and one or nore MAC-d
FLrstyQEapis) headér . #’Since the E-TFC tells the MAG-e PDU
9%\% (1):}11 L 0 ARG @1% Dgzﬁms GiffeRRB: o 1 {Mhene chadidag
% Ei ! gg@; E usg&l;f@feﬁt S%onar ibaganedsy
DI¥i=t W L il Tpprdoof defp rapadding 1 626 =8 power head room
Secoﬁéaé@%l\ﬁ%e':' Eulgexa;'rpl e: (Fig. 4 ) ETFC => 2212
E-BRU6 1202 bt Aded BIFE f or TSN => 2212-1926-6-6 = 274
lar I fifa@rloasnts, the st DbLdzhbe rfddcan be read N = 1 => 244
s aﬁé? an i8gits Thelrk of data => padding = 12-6 = 6
=I828Ibissyluaytecent fnefradlefl (sRmeanveediagd the=

paddi ng (second exanple below) . Fig. 8 shows a prior
weDRWs/6fs70he sane size. The MAC-d PDU size is 8COmBioesi003684
with DDl and the Eun‘oer of MAC-d PDUs with Nin the
size (including padding) and {[DDI, N] , (DD 0)}
feﬁll_gztzbgblgmtthqqﬁ@r size, the padding size is always
brth ea\% Stor T 12&@% B% 2274 BR%HTBPPI N
lar QQ\E‘ |t]516e11 XtaﬁD[E&In lustrative table 1 bel ow,
I 5211
-0 ="1
e encfl‘ KAR e *PDUL
lar%&&l“ﬁ ltSltheélpeXt BDY a[‘@e&eaﬂl ts q]bt;fer status 7 -
At Yhgtené ofithe MALe PREpYs e ¢ BiK @Jf?r?f&lpég‘i”f‘%lg Sl sizes
corresponding to different padding sizes. Consider two
DDI (| ogi cal channel 0, PDU size = 320
bits) different from 111111, N can be read N =6 =>
DI (fogichlehinnel @ PET sizehra3R0Gith)i diffgrertt fimmnid:t 1 11DD cag dnrepd
N £ gad 32008 foNhé Hagicat TsNannel2-B268E = 8T4kitstefP44 bi t s)
N Bodio cliahfel daPBUi26 =51 Bits) BiferbHiNrora 1 27741 26 Oarboehead 12
htéz ?Bftsfof@zEG§c5+E|P&lTS@I—@ bRy - dshe ene@d 5 aEallef@an be
Rg‘ mc? ave 4 b| ts SI +
At %e fis payﬁgﬁéﬁ%ﬁ g)%a 16+ng HJ.% E-TFCl =>
2212 bits MAC-e PDU DD (I ogi caI channel O, PDU si ze
pres§§£gb$%o ?eggrtkheMgata+gDBO oggNno% %%%%'%%ZQe gignaled
the right TBS/muxing combination is selected to ensure enough

padding for the SI to be sent.

In 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, ST 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 SI
unless it communicates different scheduling information (i.e.

and so unless there are different sizes for SI).

In 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) .
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| arger than 6 bits, the next DDI can be read DD, N
(1 ogi cal channel 2, PDU size = 251bits) different from
w(h]zgﬁbﬂ»lwsm can be read N =1 => 251 bits for PO®IBEIEE03684

6 for TSN => 274, -_257 -.6 - 6 = bits left .smaller

CHih S5 RS el B 6 PRI g VAL (Rt bPUE Rt
eventVRie@i DU MR dhave & Pidser frdmbilie paddbhgatiod! skt when

al ways sent instead of (sone) padding, the presence of
thereSlig rade NAG ee@qbDlPHoaddbtdheed?® HeSERBAEI eliRet he

ri-ght._ T.BS/ muxi n ' i op.. I AL Qs
o ST TR O G50 PEBHic
coul®Bwdid®eil huBfspestatuyadmé pdwdbl héedgopmlihfdOhation,

could be used to indicate that Sl follows. Notice,that
wheregs ddife i QJger FHep evat 2ot r 57 PG RoalPEadyhegsred”

by sﬁéé%affihﬁi@ MAG £ RiAL bef preg) t BeuLE sal culnat 88at Beonal

anount of padding. In a typical enbodi nent of the
buffemverdiwn, | suchuchs dosffent soatuhefOE dblfdrapt mygdorities

anot her nl e it co ni cate Ifferent schedulin
or ot AL TR ELoUn (S8 UAEab TREPRELPe ofPFay eipehaver
therSi Z8Srd&h Sh)thel BreasBoeabpUbSEN(®hith was@dobthskyise be
single SI size (e.g., 16 bits), the Sl is always sent
complgtieed thy ghek bEn@sunws eAeSPRFer wAFR, Paddinger the UE could

send | IHEUERN 1 5021 SokSpAhEfoseNtrhl LAALE bAANOGMEGnEion
i T4F " Sent hst ead of padding) . - 7-The schedul i ng
could pf boredkanpsent bahgnososefori ggeeirhgyewedt 3obdtss for

could be different fromthe infgormation sent en .
buff?ﬁe%%@?%srtﬁﬁwFbﬁgtgﬁﬂoﬁfgﬁadﬁ?ﬁg?s.mEEV X SF§%83,6fﬁét
blockOr (Bt ValFE8senedptnbor FRbEPNwhHEYaNbe BEHEUNESs there is

periodic) could be total buffer status and power

roomheadeoohns bioeemat L 6nthaker vaset heomnfermadi ats in the

repl acj he. paddi ng_¢or _"“ttl Qg dy e .
erange B e R ek o R R PR b b §hBS e sBBaE plLosly with
24 bbuifer paadlusg, sunb v bufifér sehdat batffer dichtesedor 4

~_priorities or different MAC-d flows or |ogica
differaRhePEloThtisSSwhenever there is roomin the

transport block (which would otherw se be
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, i.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 f£ill the MAC-hs PDU.
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conpleted by filling unused space with padding) , the
UE coul d send the additional information. The
wadadictoerital i nformati on coul d, for exanpl e, bePB8ThB1085/003684
for priority and 3 bits, for fer status. f
accopting by t%%dlageﬂﬁﬁynoPe¥ﬁes§£ brEkBiEns R ® couta
downfiAf essnd PrESHhEEES) weukduheiaddeddasrt hake 1es stoedine
For instance, if there were roomfor 24 bits in the
of) tharspddingl ockhei NefeaB 6pupdddPhgeKREPleasform the UE
l.oc \Mth [ : g d
aboug staEgtu$o§§4agF??gggEtpg??%%l? éggh%chegufhe Node
B. THéOUEH&@@DdlﬁséesﬁchsedfasmanEOBxanpber@busnmaymatB@nh as
that could be communicated,by a UgFiE a transport
for BFBRLEn:QT SBEMBFY(&t! PSQEEL‘%OF@ LERE P adFORG SEHES

queu&‘QL” dS%gggr ek ?ﬁf@gﬁiﬁ‘élbﬁ {;Ba1kr anspote RleEKk whiRerere

coul d i nformati on sent instead of padding
is rmneut-:rcaﬂmoe bs weom cAlgoodlesafprmapficnt eyt should

: information that a UE.coul.d advantageousl ni cat
insepBArRE KBS BRACRPREE of CpaRahan Gior RiGRTTHY B8R
for tAB!eRepdakhen-pekahed bbkoLMELYONnecegsatyy. Whother
capability information (e.g. a nodel nunber and a
exam@h@|@s.@@%@.$.@ﬁpablﬂﬁchénéeévétaegcr|pt.on a UE
uplinks information to the serving Node B in_place of
pﬁaﬂenglngu@hWa§OfBﬁgexﬁnpt@elﬁnﬁéﬁél@ﬂ HSUBROWTh&eing
sane idea 0 Le I
used.: i iR cgaRe ?%ﬁgfgkg 9% %BR d@g%%ﬂﬁ%@”se%?&g@‘?%g% 10 of
the ﬁE HSPPA: lhecbmﬁnﬁﬂ@atebl@nﬁosmaeSOareaal@atblkadsandn a
t herefore Eaddln is used to fill the Nﬁgﬁgf PDU. n
transpeebr BiAg<t 8BLPRE FiFenei YAChEFe FPPhdRESERT ) Aodest
somecgfl ghgowh&ﬂhgsgﬂgﬂ %Qtrl@abltﬁgrtﬂgs% We '1@1@1@1%&3‘:11'1( &the
east sone of) the padding. The Node B could f
transpanplbloqkorn1the UE about buffer status of dlfferent
priority queues in the Node B . The UE coul d use such
i mtot patbobei nndaristos Mapns.t $heha@@vtedesqmﬁmaﬂfor

arraBOBE s AR FnPBARR O GG Von Py bE s e Rerd 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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is room it cannot be very critical information but
shoul d i nstead be sone additional information which
waigistostigo usef ul for the UE to know but not abeorusmhy 003684
necessary. .Anot her exanple is Node B capability
WhatiﬁFoFﬁﬁﬁ%S .TRéferring nowto Fig. 9, the invention
is shown being used in case of HSDPA, in which case
the serving Node B 10 of the UE device 11 conmunicates
1. AoPBEREET PRI Y% bits) in a transport bl ock al ong
with a MAG-hs PDU instead of at |east sone of the
pad&ithRE LRatPHEH & YEREWSSe WETIGFePT figHee creates
or obEQ@ﬁeoﬁhfgkgﬁgiohtfb§ LR A RALTS! O RN i ion signal
above-descri bed arrangenents are only illustrative of
to behérapphiitaeidonoobnplidepr wigigdless cforrhver igregsiant device
iavention. Nu roug nodi f.ications and al t.ernative. . 1 &
accogii A Efeft B by be dEHSEd TSy Thode TR @ 197 rHgnal to
haveaht fWikbRodt zdepanticted rmawnt ke sqoRE Poddin ¥ esied sizes
I nvention, and the appended clains are intended to
and padeeds ashngsgisFp&at itondaaifd thye &fdardifss firad size; and
claimed is: 1 . A nethod, conprising: a step in which
aawistebess wbawbnitb@ Wi ed@dsc & ampatias tgromistey e sends
Lnformati.on for inclusikon in_a.co i.cation si y :
the 68fpfgﬁéﬁPPtg < gvgﬁb%ﬁﬁr%Mﬁ%ﬂﬁ%éngéﬁ{%%%xi%%ﬁgﬁgtléh o
the dewint@iactabdi Bg gne la Harfotrec gladdEaly il ddienunication
~communi cation signal to have a fixed size selected
signpdom a set of possible fixed sizes and padded as
necessary to have the selected fixed size; and a step
in which the wirel ess communi cation device sends the |
2. Pnhethafi 8h WReRtIER 1heVReTRiR obf MBF e IRST OFRRYI GiF1on

devill HASLRUNUDI GALERD, SEYRAL Pl Ol PAMAI NG Uit orpation by
communi cation signal . . Anethod as inclaim1l,
compatréngi hheheiwner ef eske confiummeiat ownwievitdee dét Erenams

whet her there i.s roomfor the information by conparing. ..
DetUERE ShecSoferRE FAFOTATBHCN Y LR | o i Y patding

and the selected fixed size of the communication signal.

3. A method as in claim 1, wherein the information is fixed in

size.

4. A method as in claim 1, wherein the information is always
sent if the information is smaller than or equal to the

otherwise required padding.

5. A method as in claim 1, wherein the information is not added

if it is already included in the communication signal.

6. A method as in claim 1, wherein the information is

scheduling information.

7. A method as in claim 1, wherein the information is control

and status information.
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between the size of the communication signal before
any padding and the selected fixed size of the
woansaroat i on signal . 3 . A nethod as in cl aPQI/AB2005/003684
wherei n_the jnfarmation_i.s fi.xe A.net hod
8. %sm?%‘% d fnip © %ﬁfé?el nwfhhg | ﬁ]f%rhr?atllngr%?rmatlloﬁaﬁ? sent
Confi fi@aéﬂﬁfﬁﬂgﬁméﬁbmﬁ smal l er than or equal to the
herwi se required padding. 5. A nmethod as in claim1l
, Wwherein the information is not added if it is
9. Rlfeadysifeluded dn tthe \wrrain cald amroirghaliond is A
method as in claiml , wherein the information is
implendmridetiony imfomatioh. 7 . A nmethod as in claim1l
wherein the information is control and status
information. - 1 -8 . Anmethod as in claiml , wherein
10. themériod met ion ¢lnigonfi gdveadion thef gnferimarion cap be any
hod as_.in clai rein the nfornﬁ;lon

Slze,ﬁ$|%h%ﬁ?%ﬁ§%ﬁp%ﬁé%"%ﬁﬁ,(N1S%ﬁfs Fﬁ) agrﬁﬁtépg Sy Sent

if theWgi@idy the dmdordmtionican ddmhesist@lilesd size in the
predeterm ned set of sizes and no information is sent

set ¢f sheepadding is smaller in size than the small est
size in the set of sizes. 11. A nethod as in claim10,
wherein the |argest sized information smaller than or

eﬁulmﬂt]@@dtfh% ot ek el e qlig el D ddd ﬁgﬁr%%emlzeﬁz A
O e
1nfoPE%Q? P onsh %%?%g%% The iéf%?ﬁégﬁ%ﬁ and t é%kggﬁﬁf%§
paddpﬁgdi@gsemmd the fixed relationship is known to both
the wirel ess communi cati on devi ce and t he ot her
W rel ess communi cation device . 13. A nethod as in
12. chanstidd aeleiclane DU, ﬁ?ﬂ‘[ee:efjlrﬁgﬂleﬂee iisna udegkd n

t he copmuni cation signal so as to s qﬂl t he
relationship between the "information an e amount of padding,

and the fixed relationship is known to both the wireless
communication device and the other wireless communication

device.

13. A method as in claim 10, wherein one or more flags are
included in the communication signal so as to signal the
presence of one or more items of information as present in the

communication signal.

14. A method as in claim 1, wherein the wireless communication
device calculates the size of the padding needed for the
communication signal before creating scheduling information

having a size not exceeding the size of the padding.

15. A method as in claim 1, wherein the wireless communication
device is a UE device and the other wireless communication
device ig a Node B of a radio access network, and the

communication signal conveys a MAC-e protocol data unit.
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presence of one or nore itens of information as

present in the comrunication signal . 14. A nethod as
wonowl@aritml , wherein the wirel ess comruni cat i BATABRNTE3684

cal cul ates the size of th addi ng _neede

c%rf?ﬁﬁﬁ%ditarsbﬁrélc&ﬁélm Hef :%epcr eattlglr?g scﬁg i anﬁunlcatlon

deviddf 0L MAQE BRUNG a=5lize Relesex aeediony the $:Ihéeo@f1er
the padding. 15. A nethod as in claim1 , wherein the

w1rem$%l@@@nwm%td%%w5c@ UE gdeVECGevPEe &RE t he
communl arttz\.MI{eA ﬁ]e]%oé‘g}ﬁz‘g %ﬁ?f%@%‘é ?co't%c@ll\lglg%a uﬁ&ta

radioacces e Co ni cation si gnal
conveys a MAC-e protocol data unit. - 1 -16. A nethod

s inclaiml wher ei I 0 i
PR PIBHE B poJ?O&]élCtrta O\oﬁtlp é:gg gs %e{g%l th%gﬁ_» ggﬁdable
s tor@é@ ed £ ML 18] 125 Ser@anini o atdr@i teeV ipgegirema cddedéiezepn for
and the conmmuni cation signal conve s a NM(}hs rotocol

execyat D RN t& AOPPULRI RFARSSS B0 FGdC EOMPMCSrngrogram
code ac & 1,8adahle slorage p%trrflé%{iﬁ'l% %”?%@Wo@lg accordlng to

ter progran1code theredon for exécution
clalmohputer processor, wherein said conputer progran1code
conprises instructions for perform ng a nethod
according to claim1 . 18. A wireless conmunication
18. devirteslemsrpromsiungtcateians deori aer, eatompg ieringbt ai ni ng
information for inclusion in a conmunication signal to
bRebhangoit tedatmngnot:hebtmhnéhgsﬁncfom‘mtii«m ifor inclusion

devi ce according.,to a protocol yiring th
in acaﬁmﬁnéaﬂ:aﬁnsﬁgﬁaﬁlt Bon @etaaflﬁ%é&t%& o SrELtET

wirel£0M Aofhn9t-PoSSI Qta%lf:bxséc%ké%ga% padded RS 1
necessary to have the selected fixed size; and neans

requinmgehhengotnhenmﬁ@nnrat s6onaefiovbaveher &ixed sdme or

fornatlo the ¢ icatld an S|gna
seLefiidi AESENE. Eolmiin BAEFON S GHAEs. CT8EoA YL Rared a5
nece§88RYI sbnfava Hhedewilee tieACristied sa 2 ;1 a&l@ss
communi cati on device as

means for sending the information whenever there is room
for the information in the communication signal before padding

the communication signal.

19. A system, comprising:

a UE device including a wireless communication device as

in claim 18; and

a radio access network including a radio network
controller and a plurality of Node Bs or base stations

configured for communicatively coupling to the UE device.

20. A system, comprising:
a UE device; and

a radio access network including a radio network

controller and a plurality of Node Bs or base stations each

17—



in claim18; and a radio access network including a
radi o network controller and a plurality of Node Bs or
woasm/stabi ons configured for conmunicatively eoupBiong003684
i to the UE device. 20. A system con;r)risin: a, UE a
inclygBRE @ YEiE 1250 d TTHEEEE HER WO K TRt Tt R a2 FRAT § a2
conff%ﬂﬂ%ﬁ¢$d%”Hdﬁ%ﬂﬁﬂcéﬁKbéﬂfﬂéﬁ@ﬁliﬂg0@0“@@@ Bs Qevbase
stations eachincluding a wirel ess conmuni cati on device
as in claim18 and configured for comunicatively
21. GOURLING.tQ chheHE i #8¥%i Rt edtatBaapRLEGRE | 8OmBPESIhEC
integrated circuit conprising el ectronic conmponents
electeeidct edmaodentise sedrntetedndoinsergoprevigeé so as to

provid Gl onabily Lor [Ber LorH,ng: 8"E! N2PnBaQLaLPEIAS o

claim 1.
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