[0001]SCHEDULING DATA TRANSMISSION BY MEDIUM ACCESS
CONTROL (MAC) LAYER IN A MOBILE NETWORK [0002]FIELD OF
INVENTION [0003]This invention generally relates to the procedures used
by the MAC Layer to schedule data transmission. More particularly, the
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Toieripes: baiwesn reMAkayer and the RLC layer is formed by logical
channels, or radio bearers (RB). Each transport channel can carry more
[996)one -1-A Transport Format Combination Set (TFCS) is defined for each

CCTrCH. Each Transport Format Combination (TFC) defines a Transport
Format (TF) for each transport channel of the CCTrCH. The TF defines the data
rate of a transport channel by setting the Transmission Time Interval (TTI) (in
ms), the Transport Block (TB) size (in bits) and the Transport Block Set (‘TBS)
size (in number of blocks).

[0007] = A TB is the basic unit exchanged between the MAC and physical
layers. A'I'BS is defined as a set of TBs, which are exchanged between physical
and MAC layers at the same time and using the same transport channel. The
TTIis defined as the inter-arrival time of TBSs. A T is equal to the periodicity
at which a TBS is transferred from the MAC to the physical layer and then by
the physical Iayer onto the radio interface.

[0008] The MAC gets data from the radio link control (RLC) layer. The
interface between the MAC layer and the RLC layer is formed by logical
channels, or radio bearers (RB). Each transport channel ean carrymorethan one

-i-



RB. The RLC maintains a buffer for each RB; each buffer contains a set of
RLC service data units (SDUs). Some RLC configurations (but not all)
allow the segmentation of SDUs into protocol data units (PIDUs), some
allow the concatenation of SDUs to build PDUs and some allow the use of
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a toAreHorm RS selegtiandhsrepie samestanslard requirements that
must be followed bé the UE. These requirements are summarized below.
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predetermined number of successive time periods. [0012b]According to a
second aspect, there is provided a wireless transmit/receive unit (WTRU)
for operating in a wireless network, the WTRU comprising: a processor
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rocessor means for determining whether the monitored transmit _
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transmit/receive unit (WTRU) for operating in a wireless network, the WTRU
comprising: a processor means for monitoring transmit power in a plurality of time
periods; the processor means for determining whether the monitored transmit power

exceeds a maximum allowed WTRU transmit power in a given number of successive
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telecommunication service (UMTS) - time division duplex (TDD) network

are discussed. In particular, the strategies for the TFC selection and

related algorithms are presented. [0015]Before selecting a TFc, a set of

valid TFCs must he established. This set is referred to as the candidate
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(6) rules: 1) belong to the TFCS; 2) not carry more bits than can be
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blocked state, as defined below; EB be compatible with the RFC
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ignored. An embodiment of the present invention provides solutions for
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préoliRusid09Adtimdhe case-afiasingle,&felitCH or multiple CCTrCl-Is
having mutually exclusive timeslot assignments, the UE_considers the

[O®l¢king critaridhbrsimgiven thedraralieTITeifes peieiindand i flpggthm

fo DrIUGCRSSIVE HAMES, theRstinmates: UEAransmitpower dsaseater iband by
the maximum UE transmitter power for at least gne timeslot associated

caghithlthd ceshdimmsteich A Jobhsiit e adessr g e éindAC
prébadde nethaveumudally exsivsiyetingsiohagsiopmentsdf, ok agiven: the
CCTrC1-1 for three (3) successive frames, the estimated UE transmit

selfgtinat o4 &t that b RbUImTRURM ARSIt PHEWECT at least one
[ogimeslot agsegiated with the-Gx R inexret(ianigsther LAE cRRsidersibsic
~blocking criterion for a given TEC to be fulfilled if the use of this TFC will
telgeoraaEcalth A e triidmit pdiRst 1ot RE Belgréte iR thé ™
disaastmaumik|Battansimitier pewernds alrlaastrpaestimasiatasseeiaaed:withthms
the CCTrCH. [0019]As to the unblocking criterion, the UE must not

areBisSieFdhe unblocking criterion for a given TFC (that has been blocked)
[ode e fulfilled wRtikthe:se OFIthis, TRGt witlnolicanse thesestnaatadidhed. This

transmit power to be greater than the maximum UE trapsmitter power for
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caibutldHaaasifenweasitwe o) folr {4)her Morp;withdheee (3) consecutive
frames being preferred. This is also the case for all subsequent criteria for
non-mutually exclusive timeslot arrangements for UEs and S-RNCs.
[0020]The MAC is divided in MAC-c and MAC-d. MAC-c is responsible for
common channels and MAC-d is responsible for dedicated channels. On
the UE side, there is a single TFC defined for the common channel, and
thus TFC selection does not apply in UE MAC-c. On the RNC side, TFC
selection is done in MAC-c and MAC-d. [0021]The RFC configuration
plays an important role during TFC selection.



Depending on the amount of data available for transmission, some TFCs
in the TFCS may not conform to the RLC configuration. [0022]Padding
compatibility (i.e., need for padding PDUSs) is an RTC configuration issue.
To check for padding compatibility one needs to check if a TFC requires

in PRAGIRGEPYRdremaitranseRik chanpelihap anly.Garmiesdagical.channelon;
that cannot provide padding PDUs, (i.e. Ioaical channels in RLC-TM )
antahBparemtiidbes). E&%‘%ﬂ#@’ﬁg [elincohiphtibleswitritrel Rep require

paf@rfioprationiand.is considered invald :J00Z3INote thaldBrreATErAehresent

_ requirements related to the RLC configuration. However, in an
ingnbeRrfrtcmBdaiUre e st AreEnd Lt BimAE the TFC selection

[oprecedure itgelf Becauseifel kG galegtiendprogedure maximizes the
throughput of the high priority data, the TFC selection Erocedure is
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exBhannelinlhys: ifsthe.prddingcampatipiliy-cegeingment wene-neh safisfiegyen
the whole procedure would need to be repeated (without the selected
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rraeBeckedbefose performinotld&salacHonrthersbykedusing theTiGeast one
_ candidate set. [0024éThe check for padding PDU compatibility must

tinpreltasRrséedonditicdvely TRE F4ded8itthe buffer occupancy of the

[otagical channelsmarpad:ialthat tanspomk channehandibe hffarihatclusive
transport . channel. The check for padding PDU comﬁggtibility is performed

sy SRR e tarirelS oYUt YOr trnPalRE hbld RIS pMjames, the
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first step is to determine how many PDUs can be generated by all logjcal
at {RshARTSIRGHISE fRsibi SHENHE QBB FnUE OnGRIST the
h1dcBisizerandoh segmantation(is abewad nsiatiin esehiogicalichannala@adhe
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esiimaiell the PRl wWherB LS 5%5%&*@%@&&?%& SRR E
tratfiegnal pumben (whigh sreansdhat the preberiof BBUs maltiplied by the

PDU size is equal to the SDU size). . . if yes, then the number of PDUs
(098P That logial dhaie WMo HTer it A5 chin . Hber GrBLLbe
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use of this TFC will not cause the estimated UE transmit power to be greater than the
maximum UE transmitter power for all uplink (UL) timeslots associated with the
TFC for a minimum of three (3) successive frames. The number of said successive
frames may be greater than or lesser than three (3) without departing from the spirit
and scope of the invention. For example, the number of successive frames could be as
few as two (2) or four (4) or more with three (3) consecutive frames being preferred.
This is also the case for all subsequent criteria for non-mutually exclusive timeslot
arrangements for UEs and S-RNCs.

[0020] The MAC is divided in MAC-¢c and MAC-d. MAC-c¢ is responsible for
common channels and MAC-d 1s responsible for dedicated channels. On the UE side,

there is a single TFC defined for the common channel, and thus TFC



is equal to zero. b.If segmentation is not allowed, check if the SDU size is
equal to the TB size. i. if yes, the number of PDUs for that logical
channel is equal to the total number of Stills in that logical channel
available for transmission ii. if no, the number of PDUs for that logical

selePaRnabiS sRaliazara [D826tThemymbaual RRIJS forthaktianspodone in
channel is determined by summing the number of PDUS for each logical

MakanAed MHpel to that transport channel. [0027]The TFC can be
[ogupported ingermscof pasidingiRDMsf theinuarbek ob R RIsHon thatselection.

transport channel isq%reater than or equal to the number of TBs in the TF.
Depsdg) e thsers ﬂ'fiHﬂﬁ%‘f’#@%%%‘ﬂ"r&ﬁ&%‘é’bsﬁf’fhé‘%ﬁ%?d’s“b Ry THES
mMSeH dPiRisinveRtien is @xalaineddaereinafter. The minimum TFC set is

the set that allows the transmission of one TB of the highest priority }
[0§22Asport cHARAEIShSP AR ERE o b sERTITRY miRfifP %ﬁﬁgsée{%n%ﬁhégsﬂ

coMlcliFfesdhathave ahaninisaywaisiae compatibleyThifacaneadransport a TC
channel and empty TR for all other transport channels, where
A 6 QMBI TR HEHER 462 o o iy &wﬂl@a@&a@m that
L O Ly ot g e )
1 {60 30fF Pk ee B FaRS e A MOHE (ORI DR A cheppaldered
invalid.
[0023] Note that there are other requirements related to the RILC
configuration. However, in an embodiment, these requirements are checked during
the TFC selection procedure itself. Because the TFC selection procedure maximizes
the throughput of the high priority data, the TFC selection procedure is performed in
order of logical channel priority, and not per transport channel. Thus, if the padding
compatibility requirement were not satistied, the whole procedure would peed to be
repeated (without the selected TFC) in order to obtain a valid TFC. That is why
padding compatibility is checked before performing TFC selection, thereby reducing
the TFC candidate set.
[0024] The check for padding PDU compatibility must preferably be done for
every TFC, based on the buffer occupancy of the logical channels mapped to that
transport channel and the TF for that transport channel. The check for padding PDU
compatibility is performed only in logical channels configured for transparent mode
(RLC-TM)
[0025] The TF determines the number of TBs and the TB size needed. The
first step is to determine how many PDUs can be generated by all logical channels in
that transport channel. This determination must consider the TB size and if

segmentation is allowed or not in each logical channel, and comprises the following

steps:



the "minimum size compatible IF" is the TT with one transport block with
"RLC Size" equal to the REC SDU size considered. [0030]For segmented
mode TM-RLC, the "minimum size compatible TF" is the IF such that the
number of transport blocks multiplied by the "REC Size" is equal to the

RIR SDU size consigered. [0031]For,Unacknowledge Mode (UM-RLC)

the "minimuni'size compRRERA RN Vﬁiﬁléﬂsi e?ﬁ%cﬁ]?%‘i’é’@i’ then
tafaniyisize since there is no restriction on PM size for UM). If there is
mO{oehthan Q_n%g&s Wi single transport block defined, the "minimum

sizé c%iﬁeiﬁlaﬁb & IF4HE the 816 with minimum transport block size. [0032]In

an embaediment, every.time the maximum transmit er is reached in
e B e ik e herope P DU
numiyéFipoithiehy A BE) tiat theqnakim e BNErwas reached.

[0033]Every time the MAC receives a notification from the physical layer

that the maximum transmi gewegigfeachedinadimgsiohthe MAGat logical
determines which CCTrCEls have allocated codes in the timeslot that
reached maxifftAHSWer %l Mdtks such CCTrCHs as having reached
maximum power. When a CCTrCH reaches maximum power, the MAC

will check whetheridr notif stydibleh Ste p ot of PDUs Hidhpbigedewshannel
Each time a Clg:jerr% %(e)aches maximum transmit power for three (3)
consecutive fram%s, he MAC will limit the candidate TFC set to the

minimum TFC set in the next common TI! boundary (common 1l to all
transport chBnnelsiftsmedwiion)spesdiamedishodia i teedpdswnisiequal
will cepgigemthesecovery criteria to "step up”. [0035]For stepping up, -

after every frame of operation of a CCTrCH at the minimum TFC set, the
MAC will predict the powgr needed by the fu set of thaf CCTrCH in _ .
the next frame. If the pre igﬁd%ﬁ&wﬁ&ﬁggﬁ%ﬁ ﬂﬁgt@ﬂﬁo %]e‘%melm
CC'PrCH is lesgitiabothith enasdedunualiewedfl BB FansmihewWegieslthienel
(3) consecutive ft sfth n the full. TFC set can be included in the
candidate TF&Vg‘e%r%?hg%' TR imum TFC set will be used.
[0036]That is, the MAC will either allow the full set (in terms of power) or

the minimum set. ¥his isibdowtbestushaioafthi Evdiustias hescaiorhirenel is
MAC to deteréﬂﬁﬁtgaezgﬂyyer needed by each TFC in each tirneslot.

[0626] The number of PDUs for that t:t:‘ansport channel is determined by
- summing the number of PDUs for each logical channel mapped to that transport

channel.

60271 The TFC can be supported in terms of padding PDUs if the number

of PDUs for that transport channel is greater than or equal to the number of TBs
in the TF.

{6028} The idea of a minimum TFC set proposed in the standards and used
in this invention is explained hereinafter. The minimum TFC set is the set that
allows the transmission of one TB of the highest priority transport channel that
bas data to be sent. The minimum TFC set includes all TRCs that have a



[0037]As to power prediction, in order to check if the full set can be
supported, it is sufficient to check if the TFC that requires maximum
transmit power can be supported. However, due to rate matching and
puncturing used in the TDD system, the TFC that requires maximum
"BHHEHIY SR SO MBSHBL differOnid BARIPHTERIORA b SRR Hintds) Se s other
tAASAGIALAEWHR, ikATE hdhatiRakiNe S FRAXIRBHIHIAMEMIE pOMRY.aOne
solution for this problem is for the MAC to know the procedure used by the
physical layeito MUY fssIBiednd C%Bgs.(ﬁ%“ﬁgﬁér sl gbyeisth the
"Himesiohwil depana:onthe THGHheimgwacdnsinee dhe trangMi ROWELAS & the
function of the beta (6) factors and number of codes used by the TFC in
R tiRESTEE-and each TFC may have a different beta factor and different
[Otteyrate (and thuss differeatbynmbersphcadedssed)MOOB8)Prapasethannels,
herein is a solution where the MAC predicts the transmit power in each
ﬂ%ﬁné%&natfﬂfhéiéfc%w%@}ﬂﬁsidérﬁ)%a tHe WiPsPRadE AR By With "RLC
sasswninRgthak Ril theesighadsadesare being used in that timeslot (all
codes even if they are from different CCTrCHSs); and the highest beﬁj

[992t6r among™8 T9EE HEthE94CS T Bding isEu [BYSdfiFtherB e dodds i
vfeorw diffarent G hreldsriorthekimeslabdbenudifiaent beta fRcorsiwillibequal
used for each code (each code will use the highest beta factor of the

QR iatedl ECHFE HS[BBEH The above technique provides a low cost

[@@lution that pypidsdtiesetd fenhedMA R deteminginhioinldrts compatible
requires the most power in each times lot [0041]As to the padding of the

SRR el RGN CHIGH fOPpHdanG PGS R8s ion on

piotlowied eslyifno TRegane availatienmengthenifiCs thatldomotrequiieck
padding PPUs, In other words, if there are TFCs available in the

S HiaEe T SR HOT I p RAARGE UL TRIIHE GiaRgElock

sishould be selected, instead of selecting a TFC that requires padding. It

oyld be noted that, for all TFCs that require padding, PDUs from logical
Ehetlnels thak eHhFbHIAEE PRI Ot i Lo  Fached
iichaineis) ate: elivinatdayirpraribe candidatx f kGsetwhehctieBLE number to

configuration requirements are checked for padding compatibility. The
R P BTG B0 Gt T R candidate TRC set,
[betRiire paddingdy Dids:framNogiCalcharnelnthai canpriducepaddiical layer
Whether ar not padding PDUs. are needed far a given TEC, ends on

F LR R R TSR

Rl T BRAP S BHRES Bl G B Gl A RSE S 10 B SAr TR S ddhieh
(O TEHte lar setallitbaamnl e d#¢S sithdted aneti oe qhiire ipaddid gri2Bibsnal b #weisand
mr%%{sgtg%%}%&eﬂ@hg\é%r anQg Ifle%\ﬁleev ﬁﬁ&?g%{ﬁnago%&?%%% %OL%?%H reaches
maximum power, the MAC will check whether or not it should "step down™

Stepping down: Each time a CCTrCH reaches maximum transmit
power for three (3) consecutive frames, the MAC will limit the candidate TFC set to
the minimum TFC set in the next common TTI boundary (common TTI to all
transport channels in the CCTrCH).
[0034] After-the MAC "steps down", it will consider the recovery criteria to

"step up".
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[00441t is proposed herein to determine if' there are TFCs that do not
require padding PDUs while performing TFC selection algorithm, as set
forth below. Thus, all TFCs that satisfy the five requirements stated supra
will be part of the candidate TFC set, and the requirement regarding

[iaddl g PDUs will be fulfilled, whenevesfgossmle at each TFC selection
A05bn. [oodspstaniies Tralinsedamere foprahor ahaidaIBEE at the

airie ush qaat(sfsé-shaat@ﬂwmﬂ esiadpnd inthe-ardasdn %&eﬁgﬁgﬁm of

no other TFC allows the transmission
a% a1 I&h efptrame. If theprgdished W@SWW in all timeslots
ﬁﬁiﬁ@ﬂﬁﬂ@ﬂf@fim@é@ tata flamdhernexk ower RIiorLEhanne %O%HQ“ for three

(%) no other T has al wer%ﬁ/&t@ an the chosen TFC 0044 BRIEF,
e B8R é‘si“& ClsoiasieiGaraciadsrbiphipepandidate

@Bﬁpa&e%ﬂmﬂ@ﬁﬁ@h&ﬂﬁ@r@ﬂﬁ@@%@ﬁ@@n BgesiAm implementation;

]Flgur fﬁgr? n rnwh%h Hﬁ % h1D
arranged toerl%r %ﬁeiﬂ OW C W‘%ﬁ Eﬁ‘gs o 54 @ %ﬁ%)gvgr) or
hovweten: fon kA CEHIT EC: dete ctisisalgtikthth anpleide tatiossdfie the MAC to
determine the power needed by each TFC in each timesiot.

1008371 As to power prediction, in order to check if the full set can be
supported, it is sufficient to check if the TFC that requires maximum transmit
power can be supported. However, due to rate matching and puncturing used in
the TDD system, the TFC that requires maximum transmit power may be

different for each timeslot (i.e., each timeslot has associated with it 2 TFC that

requires maximum transmit power). One solution for this problem is for the
MAC to know the procedure used by the physical layer to "fill up" timeslots and
codes. The power needed by each timeslot will depend on the TFC being used,
since the transmit power is a function of the beta (§) factors and number of
codes used by the TFC in the timeslot, and each TFC may have a different beta
factor and different data rate (and thus; different number of codes used).
{0038] Proposed herein is a solution where the MAC predicts the transmit
power in each timeslot of the CCTrCH by considering the worst case scenario, by
assuming that: all the assigned codes are being used in that timeslot (all codes -
even if they are from different CCTI'CHS); and the highest beta factor among all
TFCs in the TFCS is being used.

{6039] If there are codes from different CCTrCHs in the timeslot, then
different beta factors will be used for each code (each code will use the highest
beta factor of the asscciated CCTrCH).



[0048]Figure 2 shows the manner in which Figures 2A through 2D are
arranged to form the flow chart [0049]Figure 3 is a flowchart for an RNC
MAC-d SDU size selection procedure [0050] DETAILED DESCRIPTION

OF THE PREFERRED EMBODIMENT(S) [0051] In the description of the
aI channel_has an associated
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riorit
fﬁaﬁﬁ §EP&~C %ﬁ%’%ﬁ%@nﬁﬁ@@%ﬁ’%tﬁl@m@xﬁnmo@meﬁhmmﬁ OFCs

highesipriotiy fata)akie T in
e e eI SRS

candidat
t%‘%ﬁ?&?@ﬁ% Sﬁeﬁﬁé?étwteaéwfF@%éwmr’l}ﬁ‘ﬁhamtmeumm@am Tt
sﬁbﬁmmlﬂ&mawrm@ﬁe@@% candidate, sek ttﬁ?’@g dﬁ‘efat%gmg
for t t highest priority data), o the new set IS conside
lf WEI%W% é?ﬁoél@ﬁlpﬁ séﬁ&t@tﬁewml%@ channels) are
elrerjuirtrderitdisted:sunia-anasdding @ Dids. When eliinating TeEB AT on
cte

rocedure, the final TFC sele

o rle HRGEGHR O. B b et poek s LU G dat e
panhbegtéﬂ)wmlmd tre giveine BaG 1T THe AL 806s oL IRAHITPRYTIRG
@%)‘%%égéj h&such TFBC is found, the first TFC selected would be
& s ETtBR proH & hsthern e nedmadding SH&Us are

nezr@@t thardgizsmBREqdie:pasdingle rnﬁm RS RIS SEb DS of data
thAiSEHRReY Qg ). In order to create a set with only TFCs that do not require
padding PDUs, all TFCs must be tested at every TTI. However, this is an
expensive solution.
[0042] It is proposed herein to determine if there are TFCs that do not
require padding PDUs while performing TFC selection algorithm, as set forth
below Thus, all TFCs that satisfy the five requirements stated supra will be
part of the candidate TFC set, and the requirement regarding padding PDUs will
be fulfilled, whenever possible, at each TFC selection iteration,
[0043] A chosen TFC must be selected from the candidate set and must
satisfy the following criteria (and in the order in which they are Listed):

a) no other TFC allows the transmission of higher priority data
than the chosen TFC:

b) no other TFC allows the transmission of more data from the

next lower priority channels, and
c) no other TFC has a lower bit rate than the chosen TFC.



certain candidate sets may have no such TFC, in which case, the above
stated "candidate set" requirement need not be satisfied. [0057]Thus, if
after removing the TFCs that do not maximize the throughput from the
candidate set, the candidate set does not contain at least one TFC that is

i p" (i.e., all t I | ] t oes not
Jéé%%t padding Pé%%%u#?o%@%ﬁ%ﬁﬁ@%%ﬁ@@ed back
toanslcandid@igseis(Hotetirattite pdddingréguisement i sttofgeibad-c TFC
the .requirement). If there are many TFCs that could be added

to %geﬁglagr%?%%%égs%ﬁrffggggﬁg&\% ‘Maximizes the throughput of the highest
BHAY) data iSiehoseh stfoweréitharmoner TR GithishdBiesnet iegtlreough 1D ave
M%W%@%W%HQWM for the highest priority data, then the

TFC that maximizes throughput of the next highest priority data is chosen.

B 7le shobiigweafdiddreeahsidBly domaltipeicritilteudleriviok T64C-d TFC
dellowing ;ﬁ@imﬁl%ﬁégﬁmﬁ%aﬂon of the MAC-d TFC selection

rocedure. Tt should be noted that the invention is broader than this
48ble andtiRrExaniBRISHAaTRRNsE dershickeHigymrnifdgtiough 2D are

apvention +I0Q5Q] fiherfodowing is used in the algorithm below:
@%ﬁ? from lggical channels with the priority p are considered data with

y p. TheBhaidate Frtegehitdisn ey BMS PMEECehFDU size gpigption

gegtedbebannels that have buffer occupancy greater than zero shall be
considered for the TFC selectian. [0060]The algorithm should run only if
the TFC set has valid TFCs (TFCs with data rate greater than zero).

(03] | THe HAliRD AGITRIPERITW O I FHgU R FE BR D W B MAGET(S)
election: [0062]After performing steps_Si through 83 to obtain

0 ate satt (he S SRR B AR B CPE ReRGReilows cach

lgpocdedsas 6dlowsi00G315dt o ML 2 €ACL Logical Channel Priority). The

MLP determines the pricrity of the logical channel. The rules described in the

following paragraph are based on MLPs:

{00521 Thus, the first important point is that the algorithm iterates per
logical channel priority (iries to serve logical channels of highest priority first), as
opposed to per transport channel,

[0053] One solution when performing TFC selection is to determine how
much data of each priority each TFC can carry (starting with the highest
priority), and then select cne based on the requirements (maximizing the
throughput of higher priority data). However, this requires going over all TRCs
in the candidate set.

[0054] The solution proposed here is to identify the amount of highest
priority data that each TFC can carry, and then eliminate those that provide
lower throughput from the candidate set. In the next iteration (for the next
highest priority data), only the new set is considered.

[0055] However, there is still need to satisfy the "candidate set"
requirement listed supra on padding PDUs, When eliminating TFCs from the set

9.



55: Check if there is at least one TFC with at least one TB available in the
TFC_Can (candidate TFC set). a. If yes, S5a, go to step 56. b. If no, S5b,
go to step 525 (all TFCs filled, select one). 56: Select the first TFC

with at least one TB available from TFC_Can (candidate TFC set). 57:

Gdresk Hothsisds, | nnel with prigrity p such that: the logical _
cgf?n,nel ha% avagalg%%%}&%%g %)é:gsgélrﬁ;’tﬁ%%g%%hj ét#a‘ﬁ melfstd: magKeenuire
PSP tHREEEY neidh hpambpb peheathekthatikimappesite Haabiagicalithout the

shanrektesavalabied B dlyes, S1a:10 4o s and select hatjogical

fﬁgjnne . If there is more than one suchlogic an
dSNPthdR B JBE selbetad ifno] BBk, gedd step 516 (no more
[GagSlvith Prigtly BhutionddQuGeck is_a restriction on PDU sj _
dfor the selected Iogﬁa{loghanne_l. a. %‘%éggggg %%et%)%sjce%tgﬁafta%ﬁ%léhat
PR TRTEIU T freiding repging on thesaeldidtte satneizdiasiePhidore,

cgitein Madibeaderd hyes:flla, sucﬁTﬁ@,t?nS%ﬁigﬂ%gseée % a, %Srérg{?tted

nnel.to fill up as many available TBs as possible

"éggdlﬁgg alg reguire : : :
fransport chanhalremsng gaefnpichessatiafiedl information as follows:
[0057] Thus, if after removing the TFCs that do not maxinize the

throughput from the candidate set, the candidate set does not contain at least one
TFC that is "filled up® (i.e., all transport blocks being used), then a TFC that does
not require padding PDUs (but does not maximize throughput) is added back to
the candidate set (note that the padding requirement is stronger than the
throughput requirement). If there are many THFCs that could be added to the
candidate set, the one that maximizes the throughput of the highest prioﬁty data
is chosen. If more than one TFC that does not require padding has the same
throughput for the highest priority data, then the TFC that maximizes
throughput of the next highest priority data is chosen. This rule should be
applied recursively for all priority levels,
[0058] The following is an example of an implementation of the MAC-d
TFC selection procedure. It should be noted that the invention is broader than
this example and the example should not be considered as limiting the invention.
{0059] The following is used in the algorithm below:

SDUs from logical channels with the priority p are considered data
with priority p.

The candidate TFC set is referred to as TFC_Can,

Only logical channels that have buffer occupancy greater than zero
shall be considered for the TFC selection.
[0060] The algorithm should run only if the TFC set has valid TFCs (TFCs

with data rate greater than zero).
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a.This logical channel is blocked for this TFC selection (logical channel
already served). 3. Go to 514, update TB information as follows: a.TBs
used are not available anymore for this TFCselection. 4. Go to step 514.

ii.If no, Slib, 1. Go to 58 where the logical channel is considered
tthe TFC). 2. Then return to step

@ggg?ﬂ ;Oort T’:Fﬁ‘ég‘%gigﬁ‘r}i |iﬁ§1ﬁ‘?&§ Hargus24s pefsmredfonfACd

TrafRspoecghannel with bits from thIS Ioglcal channel. ii. At 314, update TB
avallable for this TFC
@é%r@atlon qﬁgllow&ol TB%U Y‘%ﬂ longer e o o L et (step

Selectlon il oglca
Wdhm&mﬁ%jymy@dinypﬁﬁd@dgt@@ Blows:
EOOSS} S4:  Initialize p = §.

85:  Check if there is at least one TFC with at least one TB
available in the TFC_Can (candidate TFC set).
a. Ifyes, Sba, go to step S6.
b. Ifno, S5b, go to step 825 (all TF(Cs filled, select one).
56:  Select the first TFC with at least one TB available from
TFC_Can (candidate TFC set).
87:  Check if there is a logical channel with priority p such that:
the logical channel has available PDUs to be sent; the logical
channel is not blocked for this TFC; and the transport channel] that
is mapped to that logical channel has available TBs.
a. Ifyes, S7a, to go S9 and select that logical channel, If
there is more than one such logical channel, select one
randomly. Then go to step S10.
b. If no, 87h, go to step S16 (no more data with priority
p).
§10: Check if there is a restriction on PDU sizes for the selected
logical channel.
a. Ifyes, S10a, go to step S11 and check if the TB size of the
transport channel is the same size as the PDU size +
MAC header,
1. Ifyes, S1la:

1. Go to 818 and select PDUs from this logical channel to
fill up as many available TBs as possible in the transport channel.
2. Update logical channel information as follows:

a. . .This logical channel is blocked for this TRG

selection (logical channel already served).
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At S15, check if all the TBs in this TFC are filled. a. If yes, S15a, go to
step 316 (no more space in this TFC). b. If no, S15b, return to step S7. At
316, compute the total optimal throughput of priorityp data for this TFC, as
follows: Let Num _Bits (p,i, j) denote the number of bits of priority p data
that can be transmitted on DCH i when using TFC j (i.e., TB size times the
number of TBs beiflg sengmtﬁﬁﬁg%ﬁ?‘tﬂ pErRAer Hsatedlomst is

applicable and/or padding; bits). THie:neimatzedhiuounhp abbfablkigor this
computed as; éhroughput (p,i, )= Num _Bits(p,i, )10 ms where 7T1

" Length(i, j) é@:ﬁ ITT length of TRfSHPREH i given TFCj.  The total
optimal throughputdof priakity:p statadarthe CCTrCH is the sum of every
DCH's normalized throughput of this priority data. Total .. Throughput(p, j)=
Throughput(p,i, j) At 817, check if there are more TFCs in TFC_Can a. If
yes, 517a, silect thtmex MBC and go back to step 57. b. If no, S17b,

(all TFCs were checked), 9o 10 step 8'Aé€el amgngall TECs in__ .
TFC_Can, there i:'%t leas or%g C??é&aeyl;eT Ig?%ﬁ%?qpigg\ﬁ%gl%g ﬁ%%selg?md

"total optimdiiteieedyfiputifofPiibRPpstemaisfit the TFC).
2. Then return to step S7.

b. Ifno, S10b,

i go to 812 and fill up as many TBs as possible in that
transport chanunel with bits from this logical channel.
ii. At 814, update TB information as follows:

1. TBs used are no longer available for this TFC selection
ii.  This logical channel is considered blocked for this TFC
selection (logical channel already served).
iv.  Go to step S15.

At 5185, check if all the TBs in this TFC are filled.

a. If yes, S15a, go to step S16 (ne more space in this
TFC).

b. Ifno, 515b, return to step S7.

At 816, compute the total optimal throughput of priority p data for
this TFC, as follows:

Let Num_ Bits(p,i, j)denote the number of bits of priority p

data that can be transmitted on DCH iwhen using TFC j (i.e., TB size
times the number of TBs being sent, including any RLC and/or MAC
header that is applicable and/or padding bits).

The normalized throughput of DCH i is computed as:

19~



k = argmax{Total_Throughput(p, j)}Equation 2 Delete (i.e.
"discard") all TFCs that provide throughput less than the one of TFC h
from TFC_Can. Then go to step 519. At 519, check if there is at least one
TFC in TFC_Can that has all the TBs filled. a.If not, 519a, go to S20 and
check if there is at least one TFC that does not belong to TEC_Can and

that has all TBs filleGhrthyésn&208;) 2 Nap 1682 ANy creatt’ et with all
those TFCs, called TFC_NoPad (TFCs that do not reqlfi?é Eﬁéﬂiﬁ{gy) 2.

Among all the TFCs in TFC_NoPad, select the TFC that provides h@&?ﬁi@n 1
"total optimal throughput" for priority p data. 3 Add that TFC to

[ f.not, 32 ti step 3 If yes,
el Ay SO e e R

does not require padding). At 322, check if all TFCs in TFC_Can have all
the TBs filled iz thtasdhal jonmgtep:6ab(dFEgeletttartis doa)CwrEH is

no, 823R, Qﬂﬂ%%@@%@ﬁé %%rgﬁqlaztgd%ﬁrgaéhput of this priority data.
Total Throughput(p, j) = Z Throughput(p,i, j)

At 817, check if there are more TFCs in TFC_Can

a. If yes, 817a, select the next TFC and go back to step

87.

b. Ifno, S17b, (all TFCs were checked), go to step S18.
At 518, among all TFCs in TFC_Can, there is at least one TFC, say
TFC %, that provides the highest “"total optimal throughput" for
priority p , such as:

k= argmax{Total _Throughpur(p, j)} Equation 2

J

Delete (i.e. "discard”) all TFCs that provide throughput less
than the oneof TFC £ from TFC_Can. Then go to step S19.

At 819, check if there is at least one TFC in TFC_Can that has all
the t

TBs filied.

a. Ifnot, 819a, go to S20 and check if there is at least one
TFC that does not belong to TFC_Can and that has all TBs
filled.

i. If yes, S20a:

13-



At 324 Check if p 8 a. If yes, S24a, return to step 35 b. If no, S24b, go to
step 325 (all priorities checked, will select one TFC). At S25, check if there
is at least one TFC in TFC_Can that does not require padding PDUs. a.If
yes, S25a, go to step 326. lilf no, S25b go to step 327. At 326, select the

" TFC from TFC_Can that does ngt require padding. If there is more than

one TFC available that does tot8{fire baadifE amd igtréde 2bcibepe Bl Cs,

TFC that provides the minimusitidatarete NAPh2 7(1Selacthe ThCA@Mrequire
TFC_Can that provides the minimum, data rate. If there is more than one
TFC available with the sameFd& a P&te, select one randomly. Fill in the

unfilled PDUsio. the TFC witg padding P f RL {g@ﬁ n the
RNC side, the TFC Selectionin t e"ﬁ%\%a%?‘ér IS 3%’”&%‘5 0 1’%r%éc?§1§r%‘6the
MAC-d entities. MAC-c is loceléd irflisé Contritfiery- R ¢ERN@)tahd optimal

there is one MAC-c per Cell;%&gﬁﬁl@%pﬁﬂg%%fﬂ%@ac and there is
nsfer data bet

one MAC-d for each HE. [0065]InOrder to tr etween S-RNC

and C-RNC, forward accessgzhanpetkEAEH): ﬁ@@lﬁ@”@&hifcﬂﬁ@dﬂ@\élew.
control allows the MAC-c (C-RNC) to control the number of SDUs (credits)

that each MAC-d (S-RNC) can sendtf@saon assasiaied psteptg HACH
Priority Indicator). The MAC-d selects an SDU size for each priority, and
send the data to the MACEyeF Heiolh Contiutferts thig:@aa(fieforésibiseady one

transmitted. [0066]#&5% ithCO— .g.due to congestion in the C-FINC), the
S-RNC immediately stc?gs tran@érﬁﬁ'sgs?gﬁ go ?\ﬁiﬁ%: SBUL° I?%%é%ﬁ%s’:

"unlimited”, firtfidacbsthaf 1t FRSCmRECrafmnlitan afl it Bsfitie:
f MAC-c SDUs. [p067 i ' ibe.the TEC .
0 c S LP ]I-Eg%g Oﬁ%@&‘%& & té%]f;aﬁggt E’g‘%ﬁjﬁectmn fgcf%one).

selection algorithm for RNC MAC-c (Figure Size selection
algorithm for commpon trapsBogBhaniels E%éﬂ%?éh'c MAC-d. [0068]The
RNC MAC-d TFC selection algorithm'is similar to that for the

At 523, update p = p+1.

At 524 Check if p<8

a. If yes, S24a, return to step S5

b. If no, S24b, go to step 825 (all priorities checked, will
select one TFC).

At 525, cheek if there is at least one TFC in TFC_Can that does not
require padding PDUs. |
a. if'yes, 525a, go to step 526.
b. If no, 525b go to step 527.

At 526, select the TFC from TFC _Can that does not Tequire
padding. If

-14-



UE MAC-d, with the exception that on the RNC side there is no restriction
on the transmit power, and hence will not be presented here. The
procedure discussed in the previous section applies to MAC-d in both HE
and RNC sides. [0069]The MAC specification does not specify any
requirements for TFC selection o RNC. However for the UE tq decode

the data properly, tHEFE S RO PEqUFRMERLS BTaLARIS BatsiRsr gt require

These requirementgaddisgmaiacizgdeheiey sdRe¥ AjBefDrEselestipg@ides the
TFC for the case of MAC-c tt&e get of valid TFCs must be established.
This set is referred %ﬂ am%he ‘CarHidate set". All TFCs in the candidate set

must: At B2lofgltoitbles T Sfrom TFC 2  respedtiherTdek the minimum
compatibility S TE) of a TrC not th
middle of the@?ﬁ%ﬁﬁe@éﬁ élg e)&la% Be compa‘fsz)lrl1 Eigh tlhgil gtngame
configuration%@@?iwr@f@hbseﬂfﬁﬁ@qmﬂwﬁﬂhel Hotathfitied tAB Eafidithatd FC
set and musgﬁ@ﬂ%&a&@m %&1 the order in which they are

listed below: 1. No other TFC al owst e fransmission of more hlghest

IBREAly data Prartsdidfesider Ho: TR Sdemior o tloWwsARklayer is done in

HeanmUssien. ahmeie; 4l fram the Rext IRwerRugly ipgieal.ehanns RNG (C-
criterion is applied recursively for the remaining priority levels.
f&ﬁ@f Frthaeedagne M aeanapiiniiAkoddn Ippded in the 5-RNC and ‘there

is one MAC-d for each UR.

[0065] In order to transfer data between S-RNC and C-RNC, forward access
channel (FACH) flow control is used. Flow control allows the MAC-¢ (C-RNC) to
control the number of SDUs (credits) that each MAC-d (S-RNC) can send for an
associated priority (FACH Priority Indicator). The MAC-d selects an SDU size
for each priority, and send the data to the MAC-c. The MAC-¢ buffers this data,

before it is transmitted.

[0066] If credits = 0 (e.g. due to congestion in the C-RNC), the S-RNC
. immediately stops transmission of MAC-c SDUs. If eredits = "unlimited", it

indicates that the SRNC may transmit an unlimited number of MAC-¢ SDUs.

10067] The following sections describe the TFC selection algorithm for RNC

MAC-c (Figure 1) and the SDU size selection algorithm for common transport

channels in the RNC MAC-d.

[0068]} The RNC MAC-d TFC selection algorithm is similar to that for the

UE MAC-d, with the exception that on the RNC side there is no restriction on the

transmit power, and hence will not be presented here. The procedure discussed

in the previous section applies to MAC-d in both UE and RNC sides.

[6069] The MAC specification does not specify any requirements for TFC

selection on RNC. However for the UE to decode the data properly, there are
- some requirements that must be foliowed. These requirements are summarized

below,
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4. Must respect "first in first out” within each priority for data received from
MAC-d. [0072]For the MAC-c procedure, the data that is received from
MAC-d is buffered in MAC-c. This can be done by either having one
queue per UE, or one queue for all the UEs, or one queue for each

riority. It is proposed.to have one queue per prigrity, as doing so would
@%@ t easi AT TRAIER S T debicorass efr%‘éx}i%ffaﬁﬁéa%ﬂfm%’fﬁ‘cs
wegiite e dhiiidid bEHime stamzes-dd esdey tRdmainiaindheeders WINEDs in

he se ﬁd apsprtoach%/:vould require coordination of the priorities.

0 orb %cﬁlnﬁl%ﬁ poses, MAC-c can schedule data on any of the

FACHs mapped orbélengoidechedmpisgite channel If data from a logical
channel is sent on a transport channel with TTI of length 't', data from the

same logicaBehannekphduilble 8t beo sgmi itini Bthetttansporbehidbnels; (0F) of 2
i 1 ' Jead t ~0f~ lem in th
TheWation of 135 ﬁ?&ca%ﬂﬂfeéﬁsei 3%%%’#‘1?&?{&3@% gadl o

receiving side RLC (i.e., the ora
Control Channel) this problem can be solved by blocking the channel for

transmissiofor a bamopadtilaltetthehie Rlof thenBgtitanemitted

transport channel (i.e., data from that logical channel will not be sent

(ebiring that T3 S0 er@ Ul AR AN GE MBSO MA S st

problem can be solved by blocking the data of a given priority. However,
sgisfiBrotdrwingsrégim olntbecudpzanontuthydieyaresisiot belsw

- greater amount of gata,ig hlogked ¢ if i essary, and le d§ tgl
a delay in the transmission of data firigr%éoi% %%ég%%ﬁg%%{m%ngﬁ%%ty. oeSt
avoid this, dite6ta fHeridyemothecimsen BiB€ked for a period 't if data
from this UE, of thag;prigrity - on a fransport channel with TTI pegiod
't This incr%éses atﬁg%%%}fmg of%%g??wtéteggn 56 Sentou ﬂo?ﬁeéﬁg%%om the
and also solvess theswsurt pfioriisr hipiskdnuH@are]ds fGhpadditeriddAiS-applied
can reques I on| frgm CCCH RLC.entity. If CCCH is
blocked ang%a%gg%}ig%%%g géén requn%g,rﬁ% -ci:eﬁae(q{gésts only padding
PDUs from&RLC. [No&theeTiofioving ipauehanapte than iMpdmematon.

of the RNC MAC-
- 4. Must respect "first in first out" within each priority for data
received from MAC-d.
{0072} For the MAC-c procedure, the data that is received from MAC-d is
buffered in MAC-c. This can be done by either having one queue per UE, or one
queue for all the UEs, or one queue for each priority. It is proposed to have one
queue per priority, as doing so would make it easier to maintain first in first out
order. The first approach would require the buffer to be time stamped in order to
maintain the order, while the second approach would require coordination of the
prierities. |
[0073] For blocking purposes, MAC-c can schedule data on any of the
FACHs mapped on the coded composite channel. If data from a logical channel is
sent on a transport channel with TTI of length ', data from the same logical

- channel should not be sent on other transport channels, for the duration of '’ as
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¢ TFC Selection procedure. The invention is much broader and the
invention should not be limited in scope based on the example given but
on the scope of the claims. [0078]In this MAC-c algorithm, algorithm: -A
buffer with transferred PDUs is referred to as a "logical channel" The

andidate TFC set is referred to as TFC_Can . Only logical
b %ﬁ%ﬁ?ﬁ%‘f%%&%ﬂ&%&%&% BLABP Frt 28RS S BEO G.c., the UE

gidgisidered for the TFC selection -The algorithm should run only if the TFC
s valid.TFCs (T ith data rate greater than_zero) -Making
GedEnce to rfia8%?if%%ﬁ(ﬁﬁ??ﬂ?%}%ﬁ%ﬁgﬁé@%%ﬁaﬁ%%mﬁ\%@ﬁmﬁéomd
by Al ek T Clsedationchifoithm:rSishitafize D dlaSdnGheek ttbieseliSTosf the
least one TEC . with at least one availablg in the TEC, candidate
R S R S o Sl e e o e
sEFEChHiflegl il $81Ect one). S3: Select the first TFC with at least one TB
iable from T, idate TFC s . Gheck if there is a
[(%ygéi;:hzl char%r% %‘%&%r%%gigc ﬁg?”{ﬁéf %8%6\ c éﬁ%éﬁﬁlassp LSRR e be
sEpgshn M@@@ﬁg ineistiediedivgicat shitneHowme@@C Hhithepipgieah would
ieheppehingoLbaeed iontisseladed Hes LIS searigd dagioalohanngl i
one PDU t

is of transferred PDUs then ¢heck if there is a leas at Is not

bladexd g o id sttt aareaandmé leade ttrdodpbay dhdieclisnsspission of
dHaekes, IMENSTHsGf the same priority. To avoeid this, data of a priority from a

UR is blocked for a period 't if data from this UE of that priority is sent on a
transport channel with TTI period *t’. This increases the amount of data that can
be sent out from all UEs and also solves the out of order problem.

[0076] As for padding, MAC-¢ can request padding PDUs only from GCCH
-RLC entity. If CCCH is blocked and if padding PDUs are required, MAC-c
requests only padding PDUs from RLC. '

[0077] The following is an example of an implementation of the RNC MAC-
¢ TFC Selection procedure. The invention is much broader and the invention

should not be limited in scope based on the example given but on the scope of the

claims,
[0678] In this MAC-c algorithm, algorithm: ‘
- A buffer with transferred PDUs is referred to as a "logical
channel".

- The candidate TFC set is referred to as TFC_Can

- Only logical channels that have buffer oceupancy greater than

zero shall be considered for the TFC selection

- The algorithm should run only if the TFC set has valid TFCs
(TFCs with data rate greater than zero)

-17-



a. If yes, S4a, go to 55 and select that logical channel. If there is more
than one such logical channel, select one randomly. Go to step 56. logical
b. If no, 84b, go to S17 (no more data with priority p). 86: Check if there is
a restriction on PDU sizes for the selected channel. a. If yes, S6a,
go to 87 and check if there is.a TB available with the same size as the

PDU size + MAC gipiyreneets lgupesd 4 o 1Y Jhetetneingdeprare

chafurel i fathinat TBslze T edhamaneatiehayailable, select a

transport chggnel t]ha%g%{%s the maximum available data rate, as follows:
MAX ((number of avait e'i')li’fs})lTTIsize); and 2. select PDUs that are

not blocked ®bom tkikdogichlkbhannel40 fhup asdTBRY aviilable EBstasme TB

blocked PDOC A b oD AR s dion s ollows:
a.PDUs selected are notﬁmﬁaﬁf@tcgothisgfmlection, then go to 311
nymore 101 this TEC Selachire Tt o B AT oG J0b o ggtect
to perform one),

83:  Select the first TFC with at least ome TB available from

TEC _Can {(candidate TFC set)

S4:  Check if there is a logical channel with priority p such that:
the logical channel has available PDUs o be sent; if the selected logical
channel is a CCCH, the logical channel is not blocked for the selected TFC; if
the selected Iogical channel is of transferred PDUs then check if} there is a
least one PDU that is not blocked for the selected TFC; and the selected
logical channel is not blocked for this TFC.

a. If yes, S4a, go to S5 and select that logical channel. If
there is more than one such logical channel, select one

randomly. Go to step S6.

b. If no, 84b, go to 517 (no more data with priority p).
S6: Check if there is a restriction on PDU sizes for the selected
logical channel. '
a. Ifyes, S6a, go to 87 and check if there is a TB available
with the same size as the PDU size + MAC header.
i if yes, S7a, go to 88 and:
1. select the transport channel with that TB size.
If more than one are étvailable, select a transport
channel that gives the maximum available data rate,

as follows:
MAX {(number of available TBs)/T'TIsize}; and
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1. This logical channel is considered blocked for thisTFC (since PDUs do
not fit the TFC). 2. Then return to step 34. b. If no, S6b, go to 310 and: i
select a transport channel that gives the maximum available data rate, as
follows: MAX ((number of available TBs * TBsize)/TTlsize). ii. Fill up as

many TBs as possible in that tran por%f)g? annel with bits from this Io%cal )
channel. Update buffer i ormaﬁ‘c? oRsehif §IMF Aperiged Trom this
available anymore for thifogfcel selesatiohandishagldnehbeycavribmbia thBs as

buffer occupancy. iv. Then ot step3lltou Bi ti S
follows: 1. TBs used areﬁ aviz;)1lllrf)%§ %{ g%‘ ?ﬁiﬁm‘ﬁﬂg@&gﬁ% w\?mus't’
Then go to step 312. 2. Itmpmlﬁa‘,‘f&d bigidad< Famiie issated €dppd@a,

go to 314 and: C aderﬁﬁ%cgiﬁlo %ﬁqblock d_for t? TFSQ
- :

during this TFC selection (for the next's eps SPRE SR ction Tor this
TTI). a. PDUsg selected are not available for this

TRC selection, then go to 811 and:
Update TB information as follows:
a. TBs used are not available anymore for
this TFC selection.
Then go to step S14.
ii. If no, S7b, go to 59 to perform:
1. This logical channel is considered blocked for
this | TFC (since PDUs do not fit the
TRC). |
2. Then return to step S4.
b. Ifno, S6b, go to S10 and:
1 select a transport channel that gives the maximum available
data rate, as follows:
MAX {(number of available TBs * TBsize)/TTIsize}.
ii. Fill up as many TBs as possible in that transport channel
with bits from this logical channel.
iii. Update buffer information as follows:
1. bits used are not available anymore for this TFC
selection and should not be counted in the buffer occupancy.
iv. Then go to step S11 to update TB information as foilows:
1. TBs used are not available anymore for this TFC selection.
v. Then go to step S12.
2. If the selected logical channel is a CCCH, 812a, go to S14 and:
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3. If the selected logical channel is not a CCCH, S12b, go to S13 to
determine: If the selected logical channel is of transferred PDUs, S13a,
then go to S15, to assure: - all the other PDUs that: - are in the same
buffer (i e, same priority); and - have the same TIE ID as the TIE ID of

PDU(s) selected ar . sidered blocked for thi ) .
during this TFC se|§8ﬁ‘§ﬁdﬁ5.tﬁ?eﬁ8§%:§% B ggﬁgéd@e?gﬁiig fi&?‘ﬁ‘sﬂg this
TTI). TBCIf the selected logisalezhirnriéhishohektraaptesfebcPPUselection
S13b, go f&t‘%ﬁ@yﬂﬁlﬁ- At S16, check if all the TBs in this TFC are filled.
a. If yes, S16a, go to’step 517 (no more space in this TFC). b. If no, S16b,
return to StepiSheptedateddnmioné thetotdl aptiotad HOOHHFRA, proktFis o
data for this J5C..as fallows: Let Num _Bits(p,i, j) denote the number of

" bits of priorityp data that can be transmitted on FACH i when using TFCj
(i.e., TB sizeltithesthectainitmicdf chBsudisgosranisfelndi§ b RlGa, then go

and/or M,&pm%ra@thé applicable and/or padding bits). The
normalized throughput of FACH i is computed as 10 ins Throughput(p,i,

j)= NU171_Bits(p,i; JrE&eaibe= 71 Biifth(i, j) where TM Length(j, j) is

the TTI length of TFfas Ok kaiverbifG ki Enesiaial gpiimalhsaughput of
priority p data for the CCTrCH (SCCPCH) is the sum of every FACH's

normali7ed througﬁﬁ‘@f’ Sftﬁ’WﬁH’cﬁﬁ%g@a@S the UE ID of PDU(s) selected are
considered blocked for this TFC during this TFC

selection (for the next steps of the TFC selection for this TTI).
5. If the selected logical channel is not of transferred PDUs, S13b, go
directly to S16. ‘
At 816, check if all the TBs in this TFC are filled.
a, If yes, S16a, go to step S17 (mo more space in this TFC). -
b. If no, 816b, return to step S4.
At 517, compute the total optimal throughput of priority p data for this
TFEC, as follows:
Let Num_ Bits(p,i, j) denote the number of bits of priority p data that

can be transmitted on FACH : when using TFCj (i.e., T'B size times
the number of TBs being sent, including any RLC and/or MAC
header that is applicable and/or padding bits).

The normalized throughput of FACH ; is computed as

.. 10 ms .
Throughput(p,i, j} = Num_ Bits(p,i, ) - Equation 3
Ph ) B o Tengm ) O

where T77 Lengih(i, j) is the TTI length of TF for TrCH i given TFC .

The total optimal throughput of priority p data for the CCTrCH (S-
CCPCH) is the sum of every FACH’s normalized throughput of this
priority data.
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Total _Throughput(p, j) = T7zroughput(p,i, j) At 818, check if there are
more TFCs in TFC_Can. a. If yes, 518a, select the next TFC and return to
step S4. b. If no, S18b, (all TFCs were checked), go to step 519. At S19,
among all TFCs in TFC_Can, there is at least one TFC, say TFC k, that
provides the highest "total optimal throughput” for priority p, such as: k =

argmax{Total " ShigkBlites( 1)B quaiitroxgherei@di T FCs that provide
throughput less than the selected TFC k from TFC_Can. At 820, check if

there i o -al TRs filled (d t
reZ[ﬁrleS géé ing 0&%%%1%?1@ §;2[ g%%%%%?%%ﬁﬁ%%ﬁ ﬁ?lélreeis atolgzsr:o
one TFC thaf does gl helong, Q. lECutanandiathasallIBsfilled s,

yes, 821a, go to 822 to: 1.Create a set with all those TFCs, called

TFC_NoPad{TFCqitha da80t(ienere patdinghetédihsoughnup $002.
among all the TFCs in TFC_NoPad, select the providing the highest "total
optimal phioBtSp dataygaall IFAUdithdtFTFCam, THEranat least one TFC, say

TFC k, that provides the highest "total optimal throughput” for
priority p, such as:

k= argmax{Toral _Throughput(p, j}} Bguation 4
4

Delete all TFCs that provide throughput less than the selected TFC
k from TFC_Can.

At 520, check if there is at least one TFC in TFC_Can that has all the
TBs filled (does not require padding).

a. Ifnot, 820a, go to S21 and check if there is at least one TFC that
does not belong to THFC_Can and that has all TBs filled.

1. Ifyes, S21a, go to S22 to:

1. Create a set with all those TFCs, called
TFC_NoPad (TFCs that do noft require
padding);
2. among all the TFCs in TFC_NoPad, select the
TFC providing the highest "total optimal
throughput” for priority p data; and
3. add that TFC to. TFC_Can.
ii. Ifnot, S21b, continue to step S23.

b. Ifyes, S20b, continue to step 5238 (there is already one TFC in
TFC_Can that does not require padding).

At 828, check if all TFCs in TFC_Can have all the TBs filled:
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If not, S21b, continue to step 823. b. If yes, S20b, continue to step 823
(there is already one TFC in TFC_Can that does not require padding). At
823, check if all TFCs in TFC_Can have all the TBs filled. a.If yes, S23a,
go to step 826 (TFC selection is done). lilf no, S23b, go to step S24. At
824, update p = p+]E{then to 825 to check if §<:8. a. If yes, 8253,

return to step’82. Wﬁd,@%fﬁﬁ‘)% geRsres NS e,

select one TI%C).At 20, k if there is at least one TFC in TFC_Can
that does not réquirﬁpngdglgngggﬁ g%@f%‘g S26a, go to step 827. b. If

10, 5260 Godoep 598 A §R1, select 11 3EC JILTER Ca nat does

not require padding. If thére is more than one TFC aval that does not

require padding, anmengstrose: selrctihe LES dbat provides the minimum
data rate. At 828, select the TFC from TFC_Can that provides the

minimum dafa. rate Iffihef2id mporevthan 936 THCHaHelkle sMithithe, 58B&: one
number O&F\I& select one randomly. Fill in the unfilled PDUs in the TFC

At 528, check if there is at least one TFC in TFC_Can that does not
require padding PDUs.

a. Ifyes, 5264, go to step 527,
b. Ifno, S26b, go to step 528.

At 527, select the TFC from TFC_Can that does not require padding. If
there is more than one TFC available that ﬁoes not require padding,
among those, select the TFC ‘thaf provides the minimum data rate.

At 528, select the TFC from TFC_Can that provides the minimum data
rate. If there is more than one TFC available with the same number
of bits, select one randomly. Fill in the unfilled PDUs in the TFC
with padding PDUs from RLC (CCCH).

After either S27 or S28, go to 529.

At 828, if the CCCH is used in this TFC, consider the CCCH to be
blocked for all TFCs for a period of time equal to the TTI of the
transport channel selected.

At 830, for each logical channel with transferred PDUs (i.e., for each
buffer with a specific priority) used in the selected TFC, each PDU
that is in that buffer and has the UE ID equal to the UE ID of a
PDU selected for this TFC is considered to be blocked for all TFCs
for a period of time equal to the TTI of the transport channel
selected for that Iogical channel.

- [0079] Figure 1, which shows the flowchart for the MAC-¢c TFC selection
algorithm implementation, includes more sfeps {han the algorithm of Figﬁre 2.
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with padding PDUs from RLC (CCCH). After either 827 or 328, go to 829.
At 329, if the CCCH is used in this TFC, consider the CCCH to be blocked
for all TFCs for a period of time equal to the TTI of the transport channel
selected. At 330, for each logical channel with transferred PDUs (i.e., for

uffer wj ific priority) used in the selected TFC, each PDU
&éégtgis in tha?‘gglﬁe d#n‘?élthﬁ PR RS theebe mlowad B sizes (the

sélevredifueshisfkind in thoditesd ferbaiinskediosl TEGS @c{x%gSH%ntmz

ical

eRims squg). %é e 1Tl of the transport channel selected forthat
channeﬁ.%OO?é %ﬁ?len R AREROW SHrBRRhpEIREH Y SR e knCLe FE riority).

s%l@éﬁ%ﬁ ﬂ@%m@ﬁ%ﬁ?@&i@%@ @M@?Rﬁﬁ%ﬁﬂ;@hﬁsw da‘%a flow.
RIQQQEhHé eﬁ@%@%& Ha[(%%g \;Jv%s esg’i% eas%c-l%@ §%eﬂgt%g%%%%$tﬁg ;f tagy other

allowed SDU sizes (the a

KGO %ﬁ%w@ﬁm@m%@mﬁn aei))ﬂA&@rFxﬁgﬁgﬁO@@Mﬁ's the S-
BESROA! tor priority). ow contro
f mi is used by fsﬁgoé!%@%%c%ntr%ﬂh% user data flow. It may be
ggﬁé laitgeac;é éni@%ﬁ%@scalmhmﬂaﬁmw?qm;m@?mmpﬁmm@_ The
() W GORtHo ntain the number of credjts the .
RNC.MAC-d entity is al%gv%%%a#%i#ﬁgﬁfﬁ%?rgﬁﬁﬁ@%egl each logical
Baae LidaRsdias iatee Mateal Fhar gy TepAAG: (Fx)eetd thS Blinber
oﬁ‘mm@mmmgh&q%fgg%@gpﬁﬁ agh,legi annel, dependin
E%%gif lagical chanpel buffer pccupai%%l%%efr% t?%%%g}eo B athpee
creand %%fﬁ%fw H‘?&WWGQ@D&W Sanhélsizdaficksame FACH
Gty may Hestranamnisied inolBersaMeFACKH Sala féﬁ%é?%@%‘ﬁss%uthe
colZS sg}lle(i:tlon}{%rga Ié)}%_cal channel depends on the corresponding C_
contiguration, the’| SHEE SrkinTel Bo lagsahehampbBél availatiie orediter of
ateildide Akt piioriya {0088 oradiMen BO, there may be a variable :

{Oﬁgg]ber of gredits r.1eed}%e(g}$1c r each SDU size. If the number of credits
required multiplic BSAE: 5 78430Re Hsesiediayaker wicBdithaedted

fonsipeboBiRe somee Iﬁiér@ﬁﬁdzb%h@f@?&ﬁﬂ%%ﬁ%@ﬁﬁgfpﬂéﬁtﬁy HBIEPST size

aximize throughput. However, that may

do@sﬁ"‘ceré};% is selected, to#;ea J
require se e%cgtl%g%agf’z St HoduitbemitinkiBasearitmienef evedhsatt (RLC
- pagidang) béndiBd ksitd b abenentheipeney S ectRAits; s Jaauesiet, 18 vimize
tthﬁghﬂm;es %‘%AC h%gd{:-r is added, resulting in more overhead.

- ver, that may require selecling a size that requires an
mcreased number of credits. It should be noted that the more the number of
credits is requested, the more times the MAC header is added, resulting in moere
overhead. |
[0084] Since there is no closed form equation to determine which option is
better (minimizing the RLC padding overhead or minimizing the number of
credits for a given BO), the latter (minimizing the number of credits being used
for a given BO) is selected because, by selecting a size that requires a lesser
number of credits, more credits are available for future use, which proves to be
extremely useful in a fully loaded system. Also, if the BO is very large compared
with the SDU sizes, then the solution minimizes both the overhead and the

number of credits.
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[0084]Since there is no closed form equation to determine which option is
better (minimizing the RLC padding overhead or minimizing the number of
credits for a given 130), the latter (minimizing the number of credits being

used for a given BO) is selected because, by selecting a size that requires
credits are available for future use, which

dit
e to bt o AT UL TR S BB Gy P e ARG MAC:

Cgroves to be extrem

@E;?}mm mnhe:ha&Dmmsfe%t@antgtgr rz;&@dfqt@ta&tw‘tﬁ%%@ﬂ&@mg
of e 1ollowing I1s an
e o e UTRSL SRR o i Eiad onbp b belbetioppending

xample of an implementation ot
&%@dure The invention is not Ilmlted to the following example, and the

inventigndsdistended 19 @jﬂi‘%‘tﬁg 9@% %ﬁﬁg\%%?#%?mg%s Igpgcg”@i&?@vmg

ord to ff%d SDUs to the MAC
pfg%e BI§URR)igMse Bkt the highest priority (i.e., highest MLP). 82:Select

Chggnel it that it bl SRY AL PGS SLEh on the e

neI wﬂ% ?at priority, select oneran
occupancy PIRE difedadichaneelseitathng Me{mﬁm&t@aﬂdﬁfﬂh@ one

logical charingicgisctollons Based b&%ﬁwhé) 8Laf ¢ credlts vailable in
-d det rmi eth?% ount of information bits that car?%e rap{émltted
)

by using eacﬁ’sig {08 YHBETEHeE paekihe loker Rbreach RDIdskeSDU

the amountsdfdritobmation fais i givge DY AU B Qx G ?ﬂ%ﬁ x PD!] size).
the maximum amount o ormation bits If

Select the D ize that gives .
@fmm@ SERTae svirilablein 86ACod, dickemating the

more than one Iﬂﬁ

bits, select&t@ﬂﬁ@&iﬂ&ﬁ@é@ﬁi@ﬁﬁ&%ﬁﬂﬂﬁﬁﬂ@&ﬂ%ﬁ %ts Iﬁsm each

required t um amgaunt of information

than one PDY] size" glves t?‘%c ‘é AR MikRbeFor c&é@iﬁtd’@éfesiﬁhethe
smallest PBM&sizg. of information bits is given by:

MIN (BO, credits x PDU size).

Select the PDU size that gives the maximum amount of information
bits. If more than one PDU size gives the same maximum amount: of
information bits, select the PDU size that gives the minimum
number of credits required to send the given maximum amount of
information bits. If more than cne PDU size gives the same
minimum number of credits, select the smallest PDU size.

S4:  Select the SDUs to be sent from that logical channel. Many SDUs
can be sent but only a single SDU size is allowed for that icgical
channel. The eredits allowed must be respected when selecting the
number of SDUs to be sent.

S5:  Check ifthere are more logical channels with the same priority and
if there are still credits available for that priority

If yes, S5a, return to 82, |
- If no, S5b, go to S6.
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S4: Select the SDUs to be sent from that logical channel. Many SDUs can
be sent but only a single SD!] size is allowed for that logical channel. The
credits allowed must be respected when selecting the number of SDUs to
be sent. 55: Check if there are more logical channels with the same

priority and,if there.are still gredits available for that priori yes, 5ha, .
return tgﬁgn%f‘%&%‘? gL%JfO %%Sﬁt%éﬁdlﬁﬁaﬂ&ﬁam Sl bmpgiven
for each SDiisizeyfor &VgleahprickdyIDUDEAbaL e SBesier isdhven logical
same for a given logical channel,hut be different. for different logical
channels o‘%ﬁ%%ego?“ne pri%ﬁ?y}.nfﬁlt}jé?fg] ereare’h %%%raﬁn c é’%cealﬁs(i“/vﬁﬁnels of
~ that prioritgphthermwitl-beiay leasitong {1 jiane armoesbpisACkhdatdsraitleshat

(one for each size)..Jtshould. also be npted that order of the S
each Iogicgcl%{ﬁg%r?ﬁg rgﬂesﬁ%%r)ﬁa?’rﬁaig%é %\S%% ﬁz %%%Z rélﬁ’?ge!; R?@éﬁ data
check if théreraee (rreddogicdl shrahnéls avaithbldd alyks pbizd, Hatti®®rder

o select hp A ighoBL BB Avalalie.ang 00 gk g SRR hnsiae

the procedure is over. previous sections, the information
needed in'dweldate peiaem

At 87, check if there are more logical channels available.
Ifyes, 57a, go to 88 to select the next highest priority available and
go back to S2.

If no, 87b, the procedure is over.
[0086] in the previous sections, the information needed in order to perform
TEC selection was described. For the interaction between MAC and RLC, both
logical channel mode-based configuration information (static) and buffered data
mformation (dynamic) are needed.

As per the MAC Protocol Specification (3GPP TS 25.321) and the
RLC Protocol Specification (3GPP TS 25.322), the RLC provides the MAC with
the buffer occupancy (BO), which is the total amnount of data buffered in the RLC.
However, since the MAC needs more information from the RLC in order to
perform TFC selection, the RLC protocol specification (3GPP TS 25.322) also
states that the RLC needs to provide "RLC Entity Info" to the MAC. The RLC
protocol specification (3GPP TS 25.322) does mot specify what the "RLC Entity
Info" must contain. '
[0087] In this section, the contents of the "RLC Entity Info" will be
described. Since this information is used to "restrict” the selection of the TFC,
this information is referred to as the TFC Restriction Variables.
[0088] The TFC restriction variables provide information about the PDUs
and/or SDUs buffered in the RLC that are available for transmission in the next
-TTI. '
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TFC selection was described. For the interaction between MAC and RLC,
both logical channel mode-based configuration information (static) and
buffered data information (dynamic) are needed. As per the MAC
Protocol Specification (3GPP TS 25 321) and the RLC Protocol

B oo O R o e R SRABEI B et AL fRegiies the

HRICsiowe wepesilita HmM%ﬁﬁs&"dﬁaﬂthﬁﬁRﬁGTnm fﬁmilt&iEIRJ&Caililead of

t%%éggjg))a%sroost%tlgg t?ﬁgg %ectlg CHIBHES prow%'[‘ll wflcat% %SBVE dtﬁg the
R Hiy Rice @memmmcﬁm@ma@e@mmhe@we is

:ﬁ‘é’@@téﬂﬁ tﬁ\&%ﬁ&%“i%&%ﬁﬁ X WSheonan Oéu.&” o ﬁg G008 ﬁ?&&?&% by

of the "RLO Entity Info™ will be describe mcet IS information Is use
thpeBiet" the selection of the TFC, this mformatlon is referred to as the

. [obfger Restricign. YarHablesrROSEITNG TF G RSIHRIon ¥ariakles RIed%: mode
information about the PDUs and/or SDUs buffered in the RLC that are

itgeHilable W eansmssRIT TG tegt BHE) mjodsgrorianadisoiiébigly make
afRAMFANSRARI ee RIS HiAve:sREEE S ERM REEOPARPLA Bhe RLO

- basis. Therefore, the RLC cannot create PDUs ahead of the TTI, and only
mpHS R RIS AdE Sharctriiisy ol e pRTISebyEEa: C in

loeg\ﬂmce of SharsMIgEioBeleoliah askeawdedgsd Madedhe Dy aa@al%hat is
and therefore information based on the buffered PDUs can
a“"ﬁrﬁe 84y %ﬁ@%@lf@o@bﬁ%&'&%ﬂh@wﬁ‘é‘%gﬁ%ﬁ&ﬂ%ﬁm@e&wclﬂde

theaRILA I Riice mod ¢litsatintiower S SinEeRvidine e iR koo rids

ires the MAC o make ions_about the, RLC buffered data
mb%%iactens LB o Z’ %15’81%{1% elig A rdfidnsaygid data
tréhemiedins asafickidedlinsiaad. (009 Sinte ThSsetbciothdeREsnay be

avaBen é‘g amount af data that is available for transmission in a given W],
i aP PEHAEoR ViR Ables include the SDU/PDU size and the number of

[DMJSIPDLJEM@RHW@L&QQM)M@E&@ (iypae S mibides PDUSs
and a void d ansmission conflicts,,only some, of the
R N B o B O R SR Sfaprted

to Rhe ﬂvlbt@smhetsgesranﬂebi BEhd{TyheskH @l &f tddeiddsdratismhitthdso two

AClnoneTTlm stb he meTe| rmaonr o th

re%}xi lmus geulél?gn‘flenel a the TEC TS 'se gte%PrI?ﬁafotﬁese San&PDUS

thabstretibessamscizdclat V8 Hdr8fppe, isnpyovidiedatiSintar ﬁi@ldatmmust be
P t.are th me, size and UE ]d rovided. Sinc the data

bram SRR BB SR B S e ed: DRI ERNSR oAU iR or

' commﬁemﬁéﬁﬁs/é’dﬁ%amu §HBO Ususmssﬂmjotu%sﬁsmgﬂﬁmthe oldest

SD(LI??%B‘EI% ‘ram the aiestRPHIR M) Rt ars.PerRRergfgs, and the same
[0094] For transparent mode with segmentation configured, only one SDU

can be transmitted per TTI, and therefore the RLC will report that only one SDU
is available for transmission.

{0095} For acknewledged mode, depending upon the RLC configuration, a
logical channel can carry RLC SDU data (received from the upper layer) and/or
RLC peer-to-peer contrel data. The amount of available PDU data for an
acknowledged mode logical channel is therefore restricted by the type of RLC
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[0094]For transparent mode with segmentation configured, only one SDU
can be transmitted per TTI, and therefore the RLC will report that only one
SDU is available for transmission. [0095]For acknowledged mode,
depending upon the RLC configuration a logical channel can carry RLC

(recervedf he u and/. rRI_C e rto cpntrol
: daataat%e amourﬁlpgfo Svaliabid’ 8% ¥ o Xl%e) rarcl1Q AKnGH FI)l E (gl qupport
togisalisiannefl |Rﬂ’{érSibEésréﬁcmtex§ﬂb§zaime@paxpfdét@aydalaﬁhatamt of
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conirﬁ]ured in the RLC. [0096]For TFC selection, the MAC needs to know
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TygerthenthediEC eatdictiany adiabise sprermiatndy s Rt it HNajedhat
+her mach slata dr e seigRanol0 09718 1he3 R Coconiains NREMATAR Type is

abaut the r of PRU eM C must request from the RLC then
Pfﬁéflé?%% %ﬁo@%&%ﬁ m{] BRISBHATE in the RLC can
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tréfﬁéiﬂ?é&?é/n@“i*ﬁ& @@P@’ %l\ﬁ%%)cﬁw@ éif‘&%oéé ‘the context for the invention is
only by way of example, and, the invention can be modified to serve other related
standards and modes of data transmission. All such modifications are envisaged
to be within the scope of the present invention.
10100} The blocking and unblocking technigues described above are
extremely advantageous for use in a wireless network employing time division
duplex (TDD) for communications. However, the above techniques can be
employed in a frequency division duplex (FDD) type network.
{0161) All other aspects of the invention are applicable to all operating

modes of UMTS.
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[0101]All other aspects of the invention are applicable to all operating
modes of UMTS. CLAIMS: I.A method for use in a wireless
transmit/receive unit (WTRU) comprising: monitoring transmit power in a
plurality of time periods; determining whether the monitored transmit
power exceeds a maximum allowed WTRU transmit power in a given
number of successive time periods; limiting a transport format
combination (TFC) candidate set to a minimum TFC set in response to a
positive determination; predicting, after every time period of operation
at the minimum TFC set, a transmit power needed by a full TFC setin a

Chéddifrie period; and  including the full TFC set in the candidate TFC
set on a condition that the predicted transmit power is less than the

maximum alloyyad WHR Lkdransmitapawesfona/predelernited RUNeifsing:
successive time periods. 2. The method of claim ] wherein the given

num%?%f%%@%%?%ttﬁ?%eﬁé’?i%’éu@wg © P The method of claim
| whegeig-liniting.a ke tandidaiersetimaniipimen tktiset oadusinadiowed
next common transmit time interyal %1 'gl bou.nd%%é . 4. The method of

m

W AR Y B e A AP Y s e stis

ero succe%we%me periods is
threeti@)ting aSrahbgonnétimed: afoetéime Gouther compidsinget to includingn THC
%he minimurp TFC stet it&et{é%}%an 1‘i[)(%lf';lte TFC set on a condition that the

SR TR AR & RTPOWET 1& Not 1eSe'than the maximum allowed WTRU
transpnitipoiver fdiea prerdefinedptinbef obstittessivéhtinreipaniotst FC set, a

i TIE P RELGLARP fieela s, RESRRSAUTRRS Of successive
including the full TFC set in the candidate TFC set on a condition that the

predicted transmit power is less than the maximum allowed WTRU transmit power for a

predetermined number of successive time periods.

2 The method of claim 1 wherein the given number of successive time

pertods is three (3).

3. The method of claim ] wherein limiting a TFC candidate set o a

minimum TFC set occurs in a next common transmit time interval (TTI) boundary.

4. The method of claim 1 wherein the predetermined number of successive

time periods is three (3).

5. The method of claim 1 further comprising:

including the minimum TFC set in the candidate TFC set on a condition that the
predicted transmit power is not less than the maximum allowed WTRU transmit power

for a pre-defined number of successive time periods.
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periods is three (3). 7. The method of claim 1 wherein the WTRU
operates in a time division duplex (TDD) network. 8. The method of
claim 1 wherein the WTRU operates in a frequency division duplex (FDD)
network. 9. A wireless transmit/receive unit (WTRU) for operating in a
wireless network, the WTRU comprising: a processor means for
monitoring transmit power in a plurality of time periods; the processor
means for determining whether the monitored transmit power exceeds a
maximum allowed WTRU transmit power in a given number of successive

time periods: he ME&GLE¥IBY SO ARG A AN b aaEssive time

p&ambinatien €FFC) candidate set to a minimum TFC set in response to a
positive determination; and the processor means for predicting, after
every time period of operation at the minimum TFC set, a transmit power
needed by afulhihiG serivlamextiimpe peried WVRereip dhefulh TFGrsetlinision
included in the candidate TFC set on a condition that the predicted

APl B REY R fess than the maximum allowed WTRU transmit power
for a predetermined number of successive time periods. 10. The

WTRU of claim 9 wherel tl’ﬁ. iven number, of %ﬁssive time pego% ig
three’(3). IR V\#I’-ﬁ 1Kc%f c?la‘le} Gﬁ%élggiﬁﬁimltmgo%el'ﬁgl cnandida e{mcy

diseido dupkminFlis jifeGvsst. occurs in a next common transmit time interval
(TTO boundary. 12. The WTRU of claim 9 wherein the

predetermined number of successive time periods is three (3). '
9. A wireless fransmit/receive unit (WTRU) for operating in a wireless

network, the WTRU comprising:

a processor means for monitoring transmit power in a plurality of time periods;

the processor means for determining whether the monitored transmit power
exceeds a maximum allowed WTRU transmit power in a given number of successive
time periods; |

the processor means for limiting a transport format combination {(TFC) candidate
set to a minimum TFC set in response to a positive determination; and

the processor means for predicting, after every time period of operation at the
minimum TFC set, a transmit power needed by a full TFC set in 2 next time period,
wherein the full TFC set ih included in the candidate TFC set on a condition that the
predicted transmit power is less than the maximum allowed WTRU transmit power for a

predetermined number of successive time periods.

10.  The WTRU of claim 9 wherein the given number of successive time

periods is three (3).

1. The WTRU of claim 9 wherein limiting a TFC candidate set to a

minimum TFC set occurs in a next common transmit time interval (TTI) boundary.
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13. The WTRU of claim 9 wherein the minimum TFC set is included in the
candidate TFC set on a condition that the predicted transmit power is not
less than the maximum allowed WTRU transmit power for a pre-defined
number of successive time periods. 14. The WTRU of claim 13

wherein the pre-defined number of successive time periods is three (3).

15. The WTRU of claim 9 wherein the WTRU operates in a time division
duplex (TDD) network. 16. The WTRU of claim 9 wherein the WTRU
operates in a frequency division duplex (FDD) network. SCHEDULING
DATA ZRANSMVSEION BAaED MMAC DE SSEONTRO LURHRC L apeeive

AN A MOBIL :NeEg O ABSTRACT A method and strategy for transport
t .
il1:[(1)rr%6611"i0c0mbjfl_;ﬁgti r?A(ITFC) selection and related algorithms in wireless

communications. The method provides procedures used by the MAC layer

in botiythe YE.apd-the RNGila scheduls driaqiransmissionsdnih@ciuded in the

inventive method, each time the maximum transmit power is reached i

. a
canfidastol thegysieaPriErmillade ity RTBIIRAHBIT RO WIAE REFS then the

miGHEING 1he dime slotnumben Whete foRXiplemcpavien wigsredchecstive time
invention provides a low cost method and algorithm avoiding the need for

PFHEIRMAC to determine the power needed by each TFC in each time slot.
Figure 1A

14. The WTRU of claim 13 wherein the pre-defined number of successive

fime periods is three (3).

1s. The WTRU of claim 9 wherein the WTRU operates in a time division
duplex (TDD) network.

16. The WTRU of claim 9 wherein the WTRU operates in a frequency
division duplex (FDD) network.
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SCHEDULING DATA TRANSMISSION BY MEDIUM ACCESS
CONTROL (MAC) LAYER IN A MOBILE NETWORK

ABSTRACT

A method and strategy for transport format combination {TFC) selection and
related algorithms in wireless communications. The method provides
procedures used by the MAC layer in both the UE and the RNC to schedule
data transmission. In the inventive method, each time the maximum transmit
power is reached in a time slot, the physical layer will send a notification to the
MAC layer, including the time slot number where maximum power was
reached. The invention provides a low cost method and algorithm avoiding the

need for the MAC to determine the power needed by each TFC in each time

siot.

Figure 1A
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