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P25975W01 UL/ DL SCHEDULI NG FOR FULL BANDW DTH
UTI LI ZATI ON TECHNI CAL FI ELD | npl enent ati ons descri bed
woeoefsuis®el at e generally to schedul i ng schenesP@DSE2009/050421
upl i nk and downlink transm ssions in a communi cation
system BACKGROUKD According to sone comruni cation
systens, a user equipnment (UE) nmay have nulti stat
cl ass capability. The multistat class nay define a
maxi mum transfer rate in uplink (UL) and downlink (DL)
directions. Depending on the nultistat class of the
UE,  t h B} BRULAYE S41R EUbE. BANDINIBEBUSIIZATION
receiving and transmtting data. Typically, the UE nay
make its nultistat cl dBSCHNOWALIFBEBDnet work during a
regi stration process. Thereafter, the network may,
Implammemgti@tshlescribbd hesin releteefentaiy tdwehddiling tdhamss & uplink and
direction (e.g., UL or DL) of a session. Depending on
dowitlhk ttayP@isOibnSR:SIodinricafion spflerh.Nt €r act i ve services
session), the network may be required to quickly shift
the bandw dth demands fgamdeoifg o the DL, and vice
versa. However, the shifting between UL and DL

Accc?%iiﬁg ¢ s PRScd rﬁ@rﬁcaﬁgﬁ Eﬁt&ﬁs q u3 . r%gh%h%mlﬁgawavg ultislot class

. Thus, for t i néapa ously
- i-Ml transmitt.ing data her.e may be. .
copalREE MR RS SRR o Sy BRie LSBT alE R Wi ena covmtink

L R SRR Bl Lo R 08 b B S o

, éGSI\/p /| EDGE Radi @ Access Network (CGERAN), for exanple,

simuggnegp§ly freeyug Ao AR dHa- t he GERAN may be unable to
‘handl e qui ckly shifting bandwi dth demands since it

Typl?aé]quﬁhﬁé& may guke gﬁméhtsg)t ofass kreWnearp aicavopk Bindske Rigisistion process.
(TBFs). Thus, the GERAN nay often provide equal

Ther¢rdigd whedtetwork nulys amonlg Dhs: thigaeleermirguodmain tegpplicodicdrtion (e.g., UL
can translate into an under-utilization of the

or DInuiftai ss¢siin. dxgpatdihg by theftypdef skksican@.gt, AR interactive services session), the

P25975WOl1

network may be required to quickly shift the bandwidth demands from the UL to the DL, and
vice versa. However, the shifting between UL and DL directions often occupies a significant
amount of time. Thus, for the UE incapable of simultaneously receiving and transmitting data,
there may be an under-utilization of the available bandwidth, which, in turn, may degrade a
quality of service to a user.

In a Global Systems for Mobile communications (GSM)/EDGE Radio Access Network
(GERAN), for example, existing specifications for the GERAN may be unable to handle quickly
shifting bandwidth demands since it requires re-assignments of the Temporary Block Flows
(TBFs). Thus, the GERAN may often provide equal bandwidth to ULs and DLs. However, such
an approach can translate into an under-utilization of the multislot capability of the UE and the

bandwidth available. Additionally, or alternatively, the processing resources of the UE may be
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bandw dt h avail abl e. Additionally, or alternatively,
the processing resources of the UE nmay beP25975W01
wauwpestiexl to significant demands in order to BUI/SEIN09/050421
between receiving and transmtting at any tine. This
is particularly the case when the UE supports a hig 25075WO1
nunber of tinmeslots (e.g., nore than four tineslots)
for reception and transmi ssion, respectively. As a
result, in practice, for exa the UE may be
subjqcfedite glgnifisatidgmangs 18 josdey r%%@rrlgt@tvr?@p resgivingenditpngpiging at any
direction, and one or two tineslots in the opposite
time d il hig ¢t pavtcul ByNaARNe Mtheh sheddE slrjpeds a highalyuibat ef timeslasaistg., more
some of the above di sadvantages and to inprove the
than e tiadeslbis) for oécepldui a@rankrhi3binn aepeonnehy. &t 4 @suls yis pentice, for
According to one aspect, a nethod may i ncl ude
examphs eV ghay DY lignitdd €5 fieson ramtslon @apablie i®bne direction, and one or
transmtting and receiving sinmultaneously, a schedule

two firResldt@MSAt bppdakadigtign upl i nk, detecting, by the user
equi pnment, whether there is data to be transmtted on

the uplink, and rece|V|ng{mQMUQ¥§ user equi prent,

during a time corresponding e schedul e, data

Itis a%ho%?e% it 0%@1&1\{\4 &thea@% Q)?l)éxgclf‘tﬂé(abow ?{gaé\}an{;&%esda%g% %1%}8% {hg %Eerability

no data transm
ect deV|ge may i nclude a nmenory to store

Ofde“ﬁsst?’%alfll gméLWbcagorbf‘}g Bsor to execute the

structions., The ocess may, execute the
ACCOf‘ﬂ%% foLROE AgReST, @dn%&m%maﬁlda b?CFWPPgsElﬁéBiﬂr SIpipmeRtipeappple of

t o anot her devi ce, detect whether there is data to be
transmp R M ey Ing signudianeauslvaa sohasulaie wangmi defaran ag ylisty dsfecting, by
the uplink schedule to transmt when it is detepnined
the ugeh gquipmertewhethefdhere isodatatotbedragsrttted dn theruplisk.aind eedervang, by the
a dowmnlink within the time w ndow of the uplink
user gipadut, eluring e ninietcorrsspdatiag o the dcliddale, ddhieawodisted ovitlatdmwnlink,
to be transmtted, where the device is of a nultislot

whendl Blstethiatd that thogapabliga e be eeshiitddlyg from t he downl i nk
and transmtting to the uplink at the sanme tine.

AccoRBEDiotinblet ApY&La dVAINELy RSRESEH meﬁlo@}ebﬂ fSte MRYubiak Uh€a
a nenory to store | nstructions and

processor to execute the instructions. The processor may execute the instructions to receive an
uplink schedule to transmit to another device, detect whether there is data to be transmitted, and
select a time within a time window of the uplink schedule to transmit when it is determined that
there is data to be transmitted, or receive from a downlink within the time window of the uplink
schedule, when it is determined that there is no data to be transmitted, where the device is of a
multislot class that is incapable of receiving from the downlink and transmitting to the uplink at
the same time.

According to yet another aspect, a device may include a memory to store instructions and a

processor to execute the instructions. The processor may execute the instructions to recognize a
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processor to execute the instructions. The processor
may execute the instructions to recogni ze aP25975W01
worelopizd1os cl ass of a user equi pnent that is iPCHRENDES0421
of receiving and transmtting sinultaneously, transmt
on a downlink to the user equipnent a schedule for tpf%ﬂswmn
user equipnent to transmt, and transmt data on the
downlink to the user equi prment to be received during
the schedule to transmt. According to still another
multipdgislass ofp ugsequinmeny thah is| ineieatie absecivge aphBAsTEEBED| e
of receiving an uplink schedule to transmt, reading
simuitheeoypllyi transmitvadudosnlide tethmiusdreguipmentreschedvy for ite vderteguipment
to be transmtted, prioritizing a transm ssion of data
to tramlert, artd tramside tdetarinnbalddwidinkttb drearsérseqdpheent © Heeeceived during the
transmtted and transmtting the data based on the
schedipt tonkkarseivedul e, or receiving data associated with a
downl i nk during the uplink schedule when it is
Accd@ig idTitNPshotRakspehteh 8yskdin By Gl @elaQsB gl ARSIt dpkBId of receiving an
Accordi ng to anot her aspect, a conputer-readable

uplirﬁ%gﬁéame'mlfraﬁ%aqgaﬂiirggnﬁE ﬁgﬁ:ﬁl{j&ﬂédu?@f %&Hhﬁﬁ{ﬂ% \degl?etr tHeB@R Uata to be

one _pr _ocessor of a _eVI C that 1s’1 ncapa_ e o

transﬁl?tcfe%, %ﬂ'l&%lz%%a {g{r%ﬂﬁl%)tnt af %gta%hetnl?f 18 ggtrergnitnleci'%at tEQI% is data to be
conpu e a e ne ncl uae one oOor nore

( er-r rummy i _
R Bt B et Bl SO Bh 7 o
. ether, there is data to be transmtted qn the uplink,
with ﬁﬁawaﬁ%k e b e hrcleomaentibg: drispaingd gt gtess 1o data to be

associated with a downlink, during a tine
transpffqdespondi ng to the schedule to transmit, when it is
determned that there is no data to be transmtted.
AccoBRNER PRSCRAPTHONC@RPIEE cBRAW Na&BuRingay cbnfagn msididignasmecutable
illustrating devices comruni cating with one anot her
by atl¢at cemruresabl odevisyhberinckpaple &Acietviag edaigaramitting at the same
illustrating exenplary conponents of the UE in Fig. 1;
time.FTlge cotipuitG-raaddbRghdiinh hayshdladd dig oe XRPIndfyctoasme ieRtveng a
of the device in Fig. 1;P25975W01
schedule to transmit data on an uplink, one or more instructions for determining whether there is

data to be transmitted on the uplink, and one or more instructions for receiving data associated
with a downlink, during a time corresponding to the schedule to transmit, when it is determined

that there is no data to be transmitted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram illustrating devices communicating with one another via communications
system,;
Fig. 2A is a diagram illustrating exemplary components of the UE in Fig. 1;

Fig. 2B is a diagram illustrating exemplary components of the device in Fig. 1;

3.
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Figs 3A-3C are diagrans illustrating exenpl ary
functions of the UEin Fig. 1; Fig. 4 is a diagram
WO Rd09gs4193 i ng an exenpl ary inpl enentati on of tPE/SE20091050421
Fig. 1, where the UE includes a radiotel ephone; Figs.
5-1 1 are diagrans illustrating exenplary utilizatiog25975WOI
of tineslots that may be associated with the concept
descri bed herein; and Figs. 12-14 are flow di agrans
_illustrating exenplary processes associated with the
Figs @ hntle pesliagadny iy gertmng casmplapErmgtiorpr DESER ipFien: The
~ following detailed description refers to the
Fig. 4écotperayiiestafiagimegempihe inplsmentefier eibeURunbies: 4, where the UE
different drawings may identify the sane or simlar
inclvdbseamedioselephlosg, the fol | owi ng descri ption does not
l[imt the invention. The term"my" is used throughout
FigstHi baradplgranad illostraging ek anplayemitiedionof leneslotsehg metyed, associated

for exanple, as "having the potential to," "configured
with £, con€dpts' degéi@dabletn;a@d ., and not in a nandatory sense
(e.g., as "nust"). The terns "a", "an", and "the" are

Figs.| Pt NG dodQliSarh MHBERIE %Qelﬁﬂafyr}ﬁl)é{’gﬁs QRS cidfed WAHEhe concepts
itenms. Where only one itemis i'ntended, the term "one"

ed¥elgi4 @r l'anguage is used. Further, the phrase

ased on" is intended to be interpreted as "based, at
| east in part, on," u gﬁgl [ F%E é%?ted
ot herwi se. The term"r][5 I%ﬁ?b@% L4 to be
Interpreted.to i.nclude any and all conbinatio of on

The fgfloiseletsiicq fescHRaR ol IS SLoMPRHANE TR SN A Bpne relerence
descrijbed herein relate to inproving the utilization ,

numbsys g ARt ViR sma s HHiYhE Fa5e dyanidnelaenite| Alsgdhe following
ot her advantages that may necessarily flow therefrom

descrgrtiondecsaipy dinshthe irveniiethe descri ption that fol |l ows. The
comuni cation systemis intended to be broadly

The termh &mpy’eis @ekdt tbraugbdui dhes appficttyquenndfis intandbd®sberirtevpmetkd, for
such as cellular or nobile networks (e.g., GSM

examiph, veflaaing Mudopdtentihetog T@ontiglrediol, 0o “Byisg @ble (VRS notlidA@nandatory
Term Evol ution (LTE), P25975W01

sense (e.g., as “must”). The terms “a”, “an”, and “the” are intended to be interpreted to include

descy

one or more items. Where only one item is intended, the term “one” or similar language is used.
Further, the phrase “based on” is intended to be interpreted as “based, at least in part, on,” unless
explicitly stated otherwise. The term “and/or” is intended to be interpreted to include any and all
combinations of one or more of the associated list items,

The concepts described herein relate to improving the utilization of bandwidth in a
communication system, as well as other advantages that may necessarily flow therefrom or are
apparent from the description that follows. The communication system is intended to be broadly
interpreted to include any type of wireless network, such as cellular or mobile networks (e.g.,

GSM, Universal Mobile Telecommunication System (UMTS), Long Term Evolution (LTE),
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W deband Code Division Miultiple Access (WCDMA), U tra
Mobi | e Broadband (UMB), Hi gh- Speed Packet Access

W@ MBPAJ4198d hoc net wor ks, Worl dwi de | nt er oper abdT/BE2009/050421
for Mcrowave Access (WMAX), Institute of Electrica
and El ectroni cs Engi neers (I EEE) 802.X, etc.), or PI59TSWOL
ot her types of w reless networks. The conmuni cati on
systen1nay al so include mﬁred net works (e.g., cable

tal Subscriber Line I nt egrated Servi
Wld@;la@ii pgfie Retisien Muét;@@ﬁycesgfw Mﬁfh &lraMabile Broadband (UMB) High-
‘communi cation systenf and "network" nay be used

Specdraglat Haprse ABSBAL e bogheworkshiVerldesiedntotoperabiliThér Mierewave
"packet," as used herein, is intended to be broadly

Accdsm(‘éftMA&),ddstttoteidﬁ Eﬂa@dﬁ:ahamﬂdila;gfcmms Eagiean€lEEE) 862.X, eta.), or other
bl ock, or any other type of data

typed dfaniseless stk CRpldominunivation SRtadna® Blss irdase wikdthetworks (e.g.,
herein may enpl oy one or nore rul e-based schenes in

cabld; DAgIRC BLArivértInd D ANy @grat&l@erﬂéb@%§ﬁdet%h@@§l§N?@y c.). The
include the prioritization of UL transm ssions at the

teméﬁoﬁﬁﬁtﬁﬁ&m&@@ﬂ‘t&ﬁ &er“ngwd'rﬁcﬁg}; ?Qﬁ@d ifLhid &Qé‘nﬂk o lf)ut this

alternatively, the UE nay rea rece

desc%}ﬁ)nu%hg “%%B{e@g Eirh%[&?’l{n S 1n{ cf to b% rl‘)? ad y 1n% re V\ﬁ%d tchmclude a

ternative nay sél ec
ss of tlneslots

aatods e RORT 6 oalh BOS. o BReo GRSy rpption unie.
le-b sed schenges upplenent exi sting GERAN
Emb%‘ﬁ’é‘@?ﬁs E%‘Eflpﬁcﬁgerelﬁﬁ%ayr Ofb%f’e‘a UR Qﬂéga??é?c}éﬁ‘rﬁﬂsé%c%{mewon with
exi bI e T| nmesl ot Assignnment. That is, the tineslot
UL aa% Dilgnirherle(hasql scherpes munpelndetheriorifipasion of §/LaFnsmissions at the
nunber of DL tineslots) allocated to the UE may change
UE beferarcpding forrl Tacapimis s diddiionsitye pvateri@tively, thadifsmaFomd for DL
pur poses of discussion, a multislot class-enabled
receptionnrwhérctat Udinhas ysthény wittahsthie ddgiciondBdohdreghanivellyt theiUH may
be appreciated that concepts described herein are not
seleciepeineeidls @NweioP koyari’ghit d0itBat ey 1bssCHITAT titn¥§16ts Bbr reading is
comuni cation system Rather, these concepts may be
mini@@ept ed to other types of networks, comrunication
standards etc., not specifically described herein. A

In ong )E/H;i IEhEﬁﬁngggﬁ%Zxﬁ%s@A %zitév\g Qy ﬁ%gﬁemy&1%(%§%¢l\! aspeciﬁcations.
The rﬁrﬁfbeag&i schemes may employ a Flexible Timeslot Assignment. That is, the timeslot
assignment (e.g., the number of UL timeslots and the number of DL timeslots) allocated to the
UE may change on a per Time Transmission Interval (TTI) basis.

For purposes of discussion, a multislot class-enabled communication system will be described
herein. It will be appreciated that concepts described herein are not dependent on employing this

particular type of communication system. Rather, these concepts may be adapted to other types

of networks, communication standards, etc., not specifically described herein. A “multislot
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Packet Radi o Service (GPRS) network. In view of the
rul e-based schenes, the nultislot class capability of

WO bwoluB1smy be utilized in a manner that enpl oBGI/aE1009650421
t he avail abl e bandw dth. Additionally, or
alternatively, the UE nmay support nore tineslots for
reception and transm ssion (e.g., up to eight
timeslots per carrier and direction) even though the
mul tislot class capability of the UE does not support

classsenabietl sprapygicpbeepsican ayvdnelpdnsnitesiko puchag @lQE%EEIOIF g General
or alternatively, a |ower denmand requirenent on

PackghR4dip AegrvicdetePBE) mesenrkJL and DL and/or a hi gher nunber
of tinmeslots for reception and transnission than the

In viewrof éspolediangl sthbmess thetmdtidsisclamyapgadilipy of/ihe @& may be utilized in a
Additionally, or alternatively, the conmunication

maniSdf $i{e€ BinpRys 8il BDIH: angRUR Bangelaad ul litibiellYorafembiively, the UE may
avai l abl e tinmeslots in both UL and DL, and the

suppSAinfdré ﬁﬂleﬂbt@?orr 1BEUHHEE Hﬁ‘cmrélsﬁﬁééldn' @t uf) @?elﬁﬁqﬁ%sl(ﬁw er carrier and
bandwi dth only in instances when a (prioritized)

derCttIE)%lg}l gﬁ‘ tf@&h&lﬂﬁot cﬁésg ‘capab lﬁ 8r ﬁlllig? f&;r?S v\}g“ é&%ﬁ&@glhﬁganeous

an exenpl ary COﬁﬂUﬂIC&tIO sys

b
recepﬁﬁ)pgigg Er% s%??s%ﬁ Egjdlp i0na orn?tgm te VSI% dldower &emanfl redqéanjEent on

muni ca

shiftlégviirr%e’ LLE alilc} ]I:'I)gf g{lég Bl gﬂ%ll-:rll{l(rjris Sgat%ﬁ%%}gtg go]i ]fgcepgon ana('l
conmun |ver coupled to device 120 via network 110
s B e CoRRAV G Ty Sl o RoRPE e SO EBUBI S
to UE 105-1. UE 105-1 may include a device having
alterpagiyphynibe gpmBWnIcaBebiYsiemymansimekpzdondy @¢hes@l|eﬁ1mo}£ 19g apeailable
or nore the rul e-based schenes descri bed herein. For
timesiota frpbash UURnd03Lk, landelye shifthgidee acquikemphts mey 1anic taperteption
a personal digital assistant (PDA), a web browser, a
bandpédtls onlglin aBtarcesi wladhi aqprisytsted N L ((RACShistien axis@l , a ki osk
termnal, a pervasive conputing device, and/or sone
Fig. Dtsraeﬁagryrneumrauﬁgaan SMipley cofhugidhash 3yotcRENNah Mhasheh®Eoncepts
nore of the functions (i.e., rul ebased schenes)

descﬂfe@ Pcicat Ry Wk lirﬁp [ERenE@NES HIu%ter@@ ChinkRAiAGELERenF0 may include
5-1 may 1nclude a devi ceP25975W0L havi ng rul ti st at

UE 1@‘5 6}S§n&% 1 d Yt 1nH§dé§%§i’e¢10mﬂ5 g lalﬂg%c@lg@vAgﬁlugtl?zﬁéd UE-105-1

I NnCapa receil ving

may be communicatively coupled to device 120 via network 110. For example, device 115 may

P25975WO1

be communicatively coupled to UE 105-1.

UE 105-1 may include a device having communication capability and capable of performing one
or more the rule-based schemes described herein. For example, UE 105-1 may include a
telephone, a computer, a personal digital assistant (PDA), a web browser, a personal
communication systems (PCS) terminal, a kiosk terminal, a pervasive computing device, and/or
some other type of user device configured to perform one or more of the functions (i.e., rule-

based schemes) associated with the concepts described herein. UE 105-1 may include a device

-6-
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and transmtting sinmultaneously. Network 110 nmay
include, in addition to device 115, one or nore
Wm2i008485 of any type, including a wrel ess neR@DsR009/050421
a wired network. For exanple, network 110 may i ncl ude
a local area network (LAN), a wi de area network (WA
a tel ephone network, such as the Public Sw tched NQZ%W5“K)1
Telephone Net work (PSTN) or a Public Land Mobile
Network (PLMN), a satellite network, an intranet, the
havipgypgltigket cla@rcagahg]étbfb UkatQSohmay 1@@{%@@@0@ ghat is incapable of receiving
comruni cati on systens. Device 115 nmay include a device
and treavinigng omwlimicoatlyon capability. For exanple, device
115 may include a wireless station or a wired station.
Netwbhle 1 t(emnay insdude] ies8disibatd daviceild5j mcendede hawbeks ol aydiyye,
interpreted to include any type of device that may
includ gL € & @etrtdrb o EWHO® ndtwetka For wkdreplesfetdéK .10 K include a local
exanple, a wireless station may include a base station

arca h&@hik &A@@S@“ﬁd@drééi’ﬁbtﬂ’)ﬁr(W@N)’ %ﬁeléﬁ%ﬁl né®ol, sudasdhd3aMlic
connunlcatlon systen), an eNodeB (e.g., in a LTE

Swit@RAMYRb &l r@&wéhéé@%‘)\l) ofa PRIR L%n(i%(goﬂe NJ‘Ew@rkLeMEﬁlN) a satellite

conmuni cation s , a repeater, a relay or sone

netw81tkh§1{ 1 ‘i r?e(? tﬁ% Irggﬁlnl:tcgli agci}?ty}la%romo \ﬁnet(x%gk c;r F}n umcaﬁor% syrstems.

nten e erpreted toinc € any
De““‘ H dn?y lﬁl&m% PeVé Vﬁnlgguc%'ggﬁrg%a\égﬂotg:g% 8€¥Y nﬁ‘if %Xﬁ%‘P{?d%e‘”Ce Hs
d uter, a sw or _sone
may Wb@ BviEss dalion g Yf’ée“[ﬁ@mﬁ‘aﬁi e e cerelceg é"\ﬂl%hls intended to be
capabl e of recognizing a mul tislot capability o
broadjpy mtﬁ“éfet%lié@) igcdudegy ypgol dEvigphatmaygenmppigap wth (¢ 105-1 viaa
alternatively, device 115 may include a device capable
wirelgfs linéc Sgnexeinmde, nhveitelanotetier mdewicbelciadasnstetpaliBs), afbase station
receiving and transmtting sinultaneously. Device 120
transeegyer (BEH U@ es.,an d €38N eohawhitgti@odystem) Cait dNardeBapabid 4 LYE
For exanpl e, device 120 may include a UE, a server
comnidradatiph OWtERS a Nglo B @S, A UNITS s6hiuaR St orPdYeieal), Si@p&ater, a relay
ot her type of device capabl e of maintaining end-to-end

or sof@ BTHN kﬁ@@bf a&yivd, the WGl Q5irdd fdtRnd %Vlhféﬁdé'dlt% HRPRERMEB L rpreted to

Fig. 2A'is a diagramillustrating exenplary conponents

inclu@f arHFtyﬂ@&‘ d]cva%hdt Hay%gfn%uﬁgz'ate%t};gﬁ 1H5BYa bmllquiﬁkaFor example,

transcei ver 5, a processor 210, a nenory 5,

a w1réd"§yt§onqgé/}} ﬁ@luﬁg Qn e(f'g% r81liltteg Yt switch, a gateway, or some other type of device.
Device 115 may include a device capable of recognizing a multislot capability of another device,
such as UE 105-1. Additionally, or alternatively, device 115 may include a device capable of
recognizing that another device is incapable of receiving and transmitting simultaneously.
Device 120 may include a device having communication capability. For example, device 120
may include a UE, a server that provides resources and/or services, and/or some other type of

device capable of maintaining end-to-end communication with UE 105-1 via device 115.
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devi ce 225, and a bus 230. The term "conponent," as
used herein is intended to be broadly interpreted to

WO pbaska9s f or exanpl e, hardware, software and PEF/EREANE)50421
firmvare, etc. Transceiver 205 may include a conponent
capabl e of transmtting and receiving information. FP&%WSWKN
exanpl e, transceiver 205 may include transceiver
circuitry for transmtting packets to, and receiving
ackets from other deV|ces and/ or conmuni cat ?

Fig. @»é% p Hgerapy Yustsding exapplpgirompeneieolaU  dfidn érit esHpig €E 105-1

interpreting and/or executing instructions. For

may @@&rﬁslaéranw%@ég%ra pa@sseny | 0. riahenery 245 garerdidepae pys en output
processor, a nicroprocessor, a data processor, a

devigo229¢ awksbwr230a Thetamr‘korppms’é oy ysed herajpph ingertded o be broadly
specific integrated circuit (ASIC), a controller, a

interpreagna trhlleefol expntpleléuidoeyre, aofthap aed hardwdfepfirnaw i adtd
programabl e gate array (FPGA). Menory 215 may include

TrangceCRARONSAY i1ARRRI BnPbndht 047aBR dfifaBshmtpRd (& eBing @edration.
and/ or instructions). For exanple, nenory 215 nay

For éxaﬁlﬁou:dga@céﬁadmmr@agﬁaﬁ@ﬁdé@mawv&%ﬁwm FordYAaRItend FREAM 0, and
access nenory (DRAM), a static randon1access menory

ecelgi‘%%é%%%etsafg n&tﬁér QS m%&n{uﬂﬁqe& %&féﬁ%s enor y

erroe ectrlc random acces nennry (FRAN®

| ; .
Procgssgreﬁ% 1‘%’% mc?e a cgm;g %Ce]r\l/%ciaga 89 gxéeﬁ]mrg]il%and/or Ci:xecultlng instructions.

rea

an electrically erasable progra
For eﬁ(&*&&%ﬂﬁ)ﬁ@%&%@ﬁﬂm'g% W%GPF%W%%?%‘FVPWCGSSW a data

| nput device 220 may. i ncl ude a caonponent capab
procerSé%re? GP-REPCETFOT ﬁFSIGEWCF’F BIACESS s @R 2R AN WSeifR él?teg;réw &%Cult (ASIC),
For exanple, input device 220 may include a keyboard,
a congrolleyy p e erammebls dogiadayies ophipset.awiios h field nrpgreophbleegatesarray
di spl ay, and/or voice recognition |ogic. P25975W01
(FPG@t put devi ce 225 may include a conponent capabl e of
outputting information to a user and/or another
Memdeyw? Bemay-okclugx anpheoneatit pable b€ viocieg 225miubiyn (Ng.| dede adl/or
di spl ay, a speaker, one or nore light emtting di odes
instr{cdtibR®) FoRadhle, elddy 8 Phay include a random access memory (RAM), a

dynamic random access memory (DRAM), a static random access memory (SRAM), a
synchronous dynamic random access memory (SDRAM), a ferroelectric random access memory
(FRAM), a read only memory (ROM), a programmable read only memory (PROM), an erasable
programmable read only memory (EPROM), an electrically erasable programmable read only
memory (EEPROM), and/or a flash memory.

Input device 220 may include a component capable of receiving an input from a user and/or
another device. For example, input device 220 may include a keyboard, a keypad, a mouse, a

button, a switch, a microphone, a display, and/or voice recognition logic.
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Bus 230 may include a conponent capable of permtting
communi cati on between and/or anong the conponents of
WQED0205+195 . For exanple, bus 230 may incl ude aPGHSENY/050421
bus, an address bus, a data bus, and/or a control bus.
Bus 230 may al so include bus drivers, bus arbiters,
bus interfaces, and/or clocks. Al though, Fig. 2A P25975WO1
illustrates exenplary conponents of UE 105-1, in other
i mpl enent ati ons, UE- 105-1 may .i ncl ude fewer
Outpé‘xﬂng?‘ﬂ%%?él may;inglngs a a@wwemap@aﬁﬁ%%wgns W&Wﬂ%@ a user and/or
depicted in Fig. 2A. For exanple, UE 105-1 may i ncl ude
anotheriqgyige. dquke@rmpé% Blpst drvicet2P enayfinddepudionlay, esteder one or more
medi um al ong with a corresponding drive. The term
light'epottipgtdendes 2] amdmedivibmptor.as used herein, is
intended to be broadly inteipreted to include a
Bus physiay alclude aaompghanatapableroif pgmdeine cemnluhicatibd bdv@een and/or among
appreci ated that one or nore conponents of UE 105-1
the cORpoRGLHNAD @5-0f Fpestafiple, Bk DIEnLY inbRAEa OfReK bl sk address bus, a
associated with one or nore other conponents of UE
data b0 add/ofd @ontdPhisS Fis3RAH3Rsblihdsdd kﬁfs'dpigel@ XRRBEAY, bus interfaces,
conponents of device 115. Device 120 nay be simlarly
amy&qn&;gured Transcei ver 250 may include a conponent
capable of transmtting and receiving i nformati on. For

| ey, t scelver ;250 may fqﬂ? nsc
Alth&?@npl 2A 1];us rattes exemrﬁ %r%llcomp eélge(% 66§ ﬁler plementatlons UE-

rans receivihg

acket r i, ce nd/ or comu i

105-E5 dned uJepfo Bl SLBFOsE gy iR, a%n%oneaﬁ%&&?éﬁqsega@afﬁfi i Fig 24,

erpreting and/or executing instructions.

For *‘-‘éﬁlgﬁfﬂ EE 18?6&@56191@55 hashdiskresgae other BwRef a@mlﬁuwﬁ%@ble
processor, a mcr rocessor a data processor, a

medigp Jiengcwils o orresperating v ep rlde seysuicompnteandiatricdivm,” as used
specific |ntegrated circuit (ASIC), P25975W0L a

hereiggntnterded tq babnordy i enpedtédetolingide dighyisicel, ora logicgswring device. It
and/or a field programmabl e gate array (FPGA). Menory

will 26ppraeiatddnbhtucie camoanqam@ntnts apabl 1©5af msf B ¢apable of performing one
information (e.g., data and/or instructions). For

or m?éﬁtl\l/’?k &gk%ﬁ&ﬁétec?@ﬁh BBY oil M6leWifer 3ompHEAN AT SE- MENDI Y

Fig. 2B is a diagram illustrating exemplary components of device 115. Device 120 may be
similarly configured.

Transceiver 250 may include a component capable of transmitting and receiving information.
For example, transceiver 250 may include transceiver circuitry for transmitting packets to, and
receiving packets from, other devices and/or communication systems.

Processor 255 may include a component capable of interpreting and/or executing instructions.

For example, processor 255 may include, a general-purpose processor, a microprocessor, a data

processor, a co-processor, a network processor, an application specific integrated circuit (ASIC),
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dynam ¢ random access nenory (DRAM, a static random
access nenory (SRAM, a synchronous dynam c random
waezwesstipenory (SDRAM), a ferroel ectric randonPGISEXN89/050421
menory (FRAM, a read only nenory (ROM, a
programmabl e read only nenory (PROV), an erasable
progranmabl e read only nenory (EPROM, an eIectricaIF%ﬂns“Kn
erasabl e programuabl e read only nenory ( EEPROM) ,
and/or a flash nmenmpry. Bus 265 may include a conponent
a corteblgh [aereg apmabictegingeennghipesit angior B dicldaunsiamragle gate array
anong the conponents of device 115. For exanple, bus
(FPG%K may include a system bus, an address bus, a data
bus, and/or a control bus. Bus 265 nmay al so include
Mentoug 26l mee irsJudo asompbindne capableus sionihg irffacesion &ngl/ data and/or
cl ocks. Although, Fig. 2B illustrates exenplary
instre@ivpON &k sxBipl€ @vingey 28Gmaly incdidearrahdl SITeRtAdth@NIRAM), a
device 115 may include fewer, additional, and/or

dynadhié fH06MtacE&RIRCABAL HRAN, £ ARG AR £3c8d nhdndiy YSRARY), a

For exanpl e, device 115 may include a hard diSk or

sync%ﬁ@usQf}Jﬂ%‘hict1¥%n9£qc€§%rmé4£&ry_(FPR%%W{;IQ fé%%ie%le%h:?cﬂ%tl M\%:%% memory

a corresponding drive. It W ppreci at e
evi 115, may, b apabl )
(A0, T GHVBRARED & Ol Gk EFhhDi RO, FERRY Giftomy gy erasave
ar e ot her conpo f device 115. Figs. 3A-
proa S PAREY FTRIRE Pt D ey FOivess retimabte read only
co ts. capabl f perform ng one or nore of the
InmnPﬂﬂgggggggléﬁ 8%%@“%6% ?Bed herein. These exenplary
functional conmponents w |l be described in connection
Bus it asumchids a gompenest eapplda of permsiting spragualsaie begweengmd/or among
t he rul e-based schenes includes prioritizing UL
the compersmissdiderise be¥. dfos exapple.nyys 266 Ry BRSGZSAADEtem bus, an address bus,
receptions. Fig. 3Aillustrates exenplary functiona
a datz busp emEort scantroplarsf dus26 fiinsiyfalsodhdlode, bus @fiees daistachi@ss, Bus
UL prioritizer 305. UL prioritizer 305 may be
interfaog| erEstodstkeit i 1i zi ng one or nore of the conponents

depicted in Fig. 2A. For exanple, UL prioritizer 305
Althdi®¥, 18, 28 RILehRE 8&miphiry EAISGRhNT d&l& Adil®ARiMpRhrntations,
device 115 may include fewer, additional, and/or different components than those depicted in
Fig. 2B. For example, device 115 may include a hard disk or some other type of computer
readable medium along with a corresponding drive. It will be appreciated that one or more
components of device 115 may be capable of performing one or more other tasks associated with
one or more other components of device 115.
Figs. 3A-3C are diagrams illustrating exemplary functional components capable of performing
one or more of the rule-based schemes described herein. These exemplary functional

components will be described in connection with UE 105-1. As previously mentioned above,

one of the rule-based schemes includes prioritizing UL transmissions before reading for DL

-10-
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UL prioritizer 305 may include functional conponents,
such as a UL schedul er 310 and a transmt buffer 315.
wakoosagswatiul er 310 may have knowl edge of a UL PCT/SE2009/050421
transm ssion schedule and the ability to detect when a
packet is stored in transmt buffer 315. Transmt PI59TSWOI
buffer 315 may store packets for UL transm ssion. In
an exenpl ary operation, UL scheduler 310 may determ ne
whet her transmt buffer 315 is storing a packet for a
recepijon.r Bigs i sliisates erenyide duncéiond rompenenipdR @ederehthis function,
determ nation proxinmate to a tine when UE 105-1 may be
refersatitedeik €d. frowritiaen 105t AHnsmirggeoH)S thibe isphakntalutdizig one or more
determnes that transmt buffer 315 is storing a
of thpaaikpdnehBrdepictd it FRN3A1 $Foi exampld) @A plboritia&-30Smayy be implemented in
prioritize the UL transm ssion of the packet before

transc€a€h 209 ah@memobk21®ception. The prioritizing of a UL
transm ssion will be described in greater detail

UL ]ﬁ%@l%r 3pgchigt BLQé]é‘Jlé ﬂlnctﬁfnamotnﬁfoﬁéﬁtb \s6¢Yas aQEL 10RdHe B0 and a

read for a reception when it has noth |ng to

transhdi B3 815, R E- sc}?éﬁ}ﬂg% %n Hf%rﬁ?h?\% 1&%%‘[@%@6% 3 Deng gérﬁﬁﬁbn schedule and

conponents to per nction erred to as

the aEITItX &2 rf Rt \Q/E Erﬁcﬂ?t is §t(2)Ped 1r%a£s?nalg§uffeq(%'tl ? r ﬂ serint %dern?l% may
n _Fi 2A. For exarrple DL reader det er m ner
Storesnfgkeﬁsaﬁ Hi“tfar?ﬁﬁ%ésﬁ’gﬁt ed in transceiver 205 and nenory
215. EL reader determ ner 320 may i ncl functi E’P?f{? ,
In anGxRrpBRRBheRSTatigcHL 260 %Elegéh%earértee%e F RIS puftsr 315 1s
315, a DL reader 325 and a receive buffer 330. UL =
storizghpaplieteder 8 teamgmispians MLt schedulas 318 151y meake opdy g deriminaggion
manner simlar to that previously described. DL reader
prox 3@ tveptirhe PA&OVBVIOS- lcapabt sshoduledtodip - @ampacken. Hid. scheduler
store it in receive buffer 330. Receive buffer 330 may

310 &tomenca tipackeimit dér3es i stainga fackétrfansdl smhonissibm then UE 105-1
exenpl ary operation, UL scheduler 310 nay determ ne

may ph&ithRhd UR mﬁmmlsﬁuﬁ bethe pd&ket BefSietidmtt Rr PAIKREeftiOh. aThe
UL transm ssion. UL schedul er 310 may make such a

prlorgﬁtr%rcmaﬁﬂ {rOnRERH WAL delerfbell ifBre¥Refetdid@p- 1 may be
schedul ed for a UL transm ssion. |fUL schedul er

Additionally, or alternatively, UE 105-1 may read for a DL reception when it has nothing to

transmit. Fig. 3B illustrates exemplary functional components to perform this function, referred

to as a DL reader determiner 320. DL reader determiner 320 may be implemented utilizing one

or more components depicted in Fig. 2A. For example, DL reader determiner 320 may be

implemented in transceiver 205 and memory 215.

DL reader determiner 320 may include functional components, such as UL scheduler 310,

transmit buffer 315, a DL reader 325 and a receive buffer 330. UL scheduler 310 and transmit

buffer 315 may operate in a manner similar to that previously described. DL reader 325 may be

-11-
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310 determi nes that transmt buffer 315 is not storing
a packet for a UL transm ssion, then UL schedul er 310
woreopondtipfsy DL reader 325. DL reader 325 nmay rRGHSE20091050421

a DL transm ssion and store in receive buffer 330. For
exanpl e, DL reader 325 may read on a DL tinmeslot and
checks if there is a packet to itself. If there is af25975Wol
packet to itself, the packet nay be stored in receive
buffer 330. It will be appreciated that, for exanple,

capable of rdading le@eck3t andhaigreal inacdsanedukisoi be dipecivh huffered@imay store a
buffer 330 is storing a packet. The readi ng of DL

packetaeegmtaddrmen wiDlLl trdmemde®ar i bed i n greater detail bel ow
Additionally, or alternatively, UE 105-1 nay select a

In anldxeinpegbatation, UL acisdduler 300 mbatcttidind @hsthaftrddkmit buffer 315 is
timeslots for reading is mnimzed, also considering

storifdla pAcRESO $TLANbHisEiOh. UL ABedldr 3P mial WR%E 0lch DAdet@mination
given TTl. Fig. 3Cillustrates exenplary functiona

prox BPRNERhS whéh B0 IMhEMbSschtiEld 8Pa UT el fkh&dichOIraf, &heduler

transmt selector 335. Transmt selector 335 may be

10 PRI ) 0 P FAPERPED A .
' ! ' 20 215. o
o LSS o SB3EEH 55, 2SR ETRLY A% L. cosmision

conponent s, ch as UL scheduler 310, transmi buffer
store g &SIy, Eufiﬂ‘éﬁﬁe?f%?xag@#f‘e i}qoﬁﬂa%aé?g 08 el B tgFpobay checks
.. transmt buffer 315 nmay operate in a manner simlar to.
if thefqyig @ Pa¢lesy 1oitpsity Ligtbeteris parpketrio iself, dhe raskedpasr begtgredryreceive
select a UL tineslot for transmtting that mnimzes
buffer B20.| hsdll be amirediaipdiabier dompleebbisplipdulsr 369 mppdlso have knowledge
differently, maxim zes the nunber of DL timeslots for
that reeeadi tngfeP2BBiE 510 g larpacket e Xkenphding obPeradepoons will be described in
schedul er 310 nmay detepni ne whether transmt buffer
great@&ldmtdilbesdvar i ng a packet for a UL transm ssion. UL
schedul er 310 may nmeke such a determ nation proxinmate

AdditiéhaBly! driiBeBeVEWJETH 005-1 nimeleer SGD eehekBeiof tns@itWh that the loss of
transm ssion. |IfUL schedul er 310 determ nes that

DL titdc8IBR&MHE reRMbE %rmr’ﬂrélﬁbé a%%%h&@er%g@ﬂ?ﬁ%snﬁ%ﬁor@is Wbt using all DL

transm ssion;, then UL scheduler 310 may notify

timesisdé{rgtialt gqgeniff Ite iqzﬁrx%g%ngl@QStraEs@&qultar}ﬁﬁh&‘fotngf co%n%%n@??t}f to perform this
function, referred to as a transmit selector 335. Transmit selector 335 may be implemented
utilizing one or more components depicted in Fig. 2A. For example, transmit selector 335 may
be implemented in transceiver 205 and memory 215,

Transmit selector 335 may include functional components, such as UL scheduler 310, transmit
buffer 315, and a timeslot selector 340. UL scheduler 310 and transmit buffer 315 may operate
in a manner similar to that previously described. Timeslot selector 340 may select a UL timeslot

for transmitting that minimizes the loss of DL timeslots for reading, or stated differently,

maximizes the number of DL timeslots for reading.

-12-
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to transmt the packet that mnimzes the |loss of DL
tinmeslots. Packet(s) in transmt buffer 315 nay be
W@ ewns3sdi193 ed based on the sel ected tinesl ot (s)PCIVKE2009/050421
selection of a UL tinmeslot by tineslot selector 340
will be described in greater detail below Fig. 4 is
di agram of an exenplary inplenentation of UE 105-1 iﬁ?%WS“KN
whi ch UE 105-1 includes a radiotel ephone. As
illustrated, UE 105-1 nmay include, anong other thin 9
In araewr)@}aébﬁm@qp@@L(Sthiuler 810 map gptea@mp @éet@got)“anfs@pt buffer 315 is
entering audio information into UE 105-1, a speaker
storing @p{akeigfor a b anspissiodeWilceh@Redr 3 6 maymukiedigitn determination
audi o output from UE 105-1, a keypad 415 (e.g., of
proximgieito dienvie ede PIEF) 1 050 menbesdhadulehfon a @il saiseddsionglf UL scheduler
devi ce functions, and a display 420 (e.g., of input
310 @@dthiges 220 t@ﬂﬁﬂ@buf@éﬂmsﬁs Slew oCepadR& )forf @ULdﬂaﬁﬁh@Mbﬂghen UL
data to a user and/or providing a user interface for

sche@NEET10Nga ARy eS8l RELIRI4E CYintllof 4&td-3085 ma@%eleet a UL timeslot
nment i oned above, inplenentations described herein

to tref?l'élg}{ %Lqee%alf%%t the ln‘ﬁnﬁﬂ?e%qh@fbﬁﬁgﬁﬁﬁ ltlﬁleglggn9géﬂeﬁg? \é}"txta st b%ffer 315

nay, anDng other t |ngs |nprov

may b % rans Etecpbqu RE th& slect % sﬁﬁt%?,) ? 8?1?‘? %ﬁlo?n UL, ttlmesefot by timeslot

escri O ex1s

selec&r?@gvﬁﬁ%h@' 038y el Bria To have a mul ti sl ot

. class capahility that is incapabl e _of receiyv

Fig. ¢ aaréﬁﬁrﬁmm G0 §XFHP tirém@@l%neytaﬂeﬁ P ERt10y-1 ip w@n@@m% I includes a
speC|f|cat|on outlines nultislot classes ranging fro

radiogghephpne. f OF tlipstratod UR 05wk may drcledec onpespiberdhimgs. a mleOphone 405
classification of user equipnent, such as Type 1 or

(e.g.,f papul devilte 2205 {dr emteyingpeudio irsfbotestiod izto TYHo 05t ,despeder 410 (e.g., of
havi ng, anong ot her things, a maxi mum nunber of

outpitideeist 023 foopBRHhEEMELdivemehw fiog, UB 1084 | srkieppad b (e. ©f of input
timeslots for transmtting, and a sum (i.e., a tota

devi@®@I0Rfor Ghiterhe Akl oPleldckinE 8é@ESTubhfiddns /BRY alBsplsL0a8!:., of input

TTl). Further, device 115 may be consi dered a W rel ess

devw%tZQt) 'aﬁ’dfyof &tﬁ&%e%@% f@@&@ﬂa%ﬁg btk % 4 ﬁ&?ﬁﬂw{)lﬁfo{n@ﬁlg a user

N woul d not transmt to 105-1 on the

1nter§a9€5for ént‘eﬁng &Q? gyé &tlh dé\ﬂ@tﬂ%g%ﬁons Hovever, in

accordance w t ncepts cri bed hereln t he

As mentioned above, implementations described herein provide for rule-based schemes in
connection with UL and DL that may, among other things, improve bandwidth utilization, etc.
For purposes of discussion, these concepts will be described in reference to existing GERAN
specifications. Further, for purposes of discussion, UE 105-1 is assumed to have a multislot
class capability that is incapable of receiving and transmitting simultaneously. Currently, the
GERAN specification outlines multislot classes ranging from one to forty-five, as well as a
corresponding classification of user equipment, such as Type 1 or Type 2. UE 105-1 may be

considered a Type 1 device having, among other things, a maximum number of timeslots for

-13-
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GERAN may transmt to UE 105-1 on the DL even when UE
105-1 is scheduled to transmt. Figs. 5-1 1 are
waelzmgnaures i | | ustrating exenplary utilizations BET/SE2009/050421
tinmeslots that may be associated with the concepts
descri bed herein. It will be appreciated that the UL
and DL tinmeslots are illustrated in Figs. 5-1 1 as
being time-shifted. For exanple, a UL frame (e.g.,
ei ght tineslots% may be time-shifted by a nunber of
receivinges mekignyne ngmbertod tigmeslofsfesirarayting ene a spn (f-¢-ahiotal gumber of
accommodate the nultislot class capability of UE 105-1
UL and Edy tipaslpie et maf bdiusalumsildh). ifurtbendedtd 01 mayt e dongjdered a
5-1 1, it is assunmed that the tinme-shifting capability
wireless gatjonfin dra@ERA®adi ng to UL transmtting, and vice
versa) of UE 105-1 is equivalent to Ttb=l tinesl ot
Basc{lion@his friineleil) thedGER AR Wieed a6t tfakmidko UBS-03-1téh @eDL when UE 105-
ready to transmit) and Trb=l tinmeslot (i.e., Trbbeing

1 is Rhédu® D e8AGHf Bbwher I8acdbrd R cdRhth HRAMcdfls d&ES Mkrein, the
Al so, adjacent cell signal |evel neasurenents are
erg SRR LVE VSR AP Shen 0 MRSt £50001S Fumm

- w .ed nt (PA be,. t : ' | ot UE.

F 1gs.%£?§re ggaﬁgar%g% u%tﬁatlgweiéer?n@%rgﬁ%g%ﬁ%és %%1?1%1?% ttlllr?ggnf’ay%e associated
. babl . F h f di [

with B RGPt e e e be aProchy e gt e Bl 1 s are

, 105-1 has packets to read fromthe DL at all tines, |

illustygled injTdgs. §d 1 5p zﬂna Gigneyshikidh iFonesmmevnd)L figmeds anpieht timeslots)
the GERAN may transnmit to UE 105-1 on the DL even when

may petimgsshiftefl by gamerhgr eldimeslaty erasrihree timeglotss fijom aDHifgredm
illustrating the concept of prioritizing a UL

accommamdstrittesialtisliet ghsrcapdbality o€ 8idfi Ig-f.or a DL reception
As illustrated, a timng diagram 500 may include a DL

For ph@}fwsend désclksidnlil.cBPR25# 6N @ith Bigs593 1 and dshunbéliGharalye raekhifting
include an array of tinmeslots for UL transm ssions and

capatlityl (@ @& PonODS. reddin £AANL @hndkittHOdarANGcddberHI 8f UEN®S-1 is equivalent
timeslots are nunbered (0) through (7). For purposes

to Tol thSEMER A, bASSHIR e hBRed ¥R 1| 183 O LeBSRyIN FBMMmif) Qhd Typ=1
UE 105-1 is four tineslots for the UL and ei ght

timesitl(%tr(?e?‘l Bl §eigg IE ;c]i Ienée%'%d {HPeES OBh%%I ?}ea@ft%i rgw.t AIR! &jacent cell

. [~}
['ustrate as a tinmesl®o

P25975WO1

signal level measurements are disregarded in these examples, and Packet Associated Control
Channel (PACCH), including Piggy-backed Acknowledgement (PAN), may be sent DL on a
timeslot UE 105-1 can read or on a timeslot UE 105-1 is most probable to read. Further, for
purposes of discussion in connection with Figs. 5-11, it is assumed that UE 105-1 has packets to
read from the DL at all times. That is, as previously mentioned above, for example, the GERAN
may transmit to UE 105-1 on the DL even when UE 105-1 is scheduled to transmit.

Fig. 5 is a diagram illustrating the concept of prioritizing a UL transmission higher than reading

for a DL reception. As illustrated, a timing diagram 500 may include a DL 505 and a UL 510.

-14-
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group 515, a tinmeslot group 520, and a tineslot group
525 in UL 510, and a tineslot group 530, a tineslot
WQeoap3ass, and a tineslot group 540 in DL 505PCHSE2009/050421

further illustrated, Uplink State Flags (USFs), as
indicated by the letters "U " may be received in DL
505, from for exanple, device 115, to provide UE P25975WOl
105-1 an allocation of tineslots to transmt. In this
exanpl e, reception of the USF indicates an actua

DL 589 and &Hi §0ppast epch ﬂfrcimi;f‘zmltaffﬁh of aestets sorddly irppgrassirag end DL
group of tineslots (i.e., tineslot group 520 versus

recefitiomes| ot group 515). This type of allocation nethod is
referred to as an extended dynam c all ocation (EDA)

In caniebhiDd.506 tand §1t 16y f oifreslassugrranbdred (OWErd @ (T).i Bor purposes of
operating in EDA node. Based on the above, the

discisSibh, 0N HEERATiMSsI BB siOmG bt .follEE 1051 ks FARY tifR€lBis\er the UL and
USF during tineslot (4) of tinmeslot group 530. At a

elghttthﬁ'é%ldi’sr R¥iEbE ThAE ehRslobhssARRAN &Y i3kt dmBY tSeagta timeslot
that there are packets in transmt buffer 3 1

grou}% Bﬁﬂqsclrﬂrﬁesloygr(ﬁl%'ﬁp' Jn'dza(?fmé 5 g%é 5@5ltrﬁﬁtt5'lé dantdl'betlr?eslot group 530,

ranism ssi o ese pac € rea

a tlmgsqot rﬁ%%ip %3”5 LEEEL ﬁar;n%%l(gtgélégpaaéﬁﬁ né)[{,: ?‘?]’SESI gfs%%x%xi 111%&8 algl f Upplgk State

rou furt her |IIust
Flag @{5‘3 85 it ke e v kg %?Peléj? ﬁfgé@y ol da gl
5-1 na not read fromtimesl ot of tinesl ot

devw@rldéptomléf‘o% 1Red| arallpgytiogof flrrﬁvélgtSd@ tr@l@S@ub Iy fhyjis epgmple,
timeslot (4) of timeslot group 520 in UL 510, UE 105-1

recepigy obthgi ST mdivstes e pevepl apailability Frertransiftnerreckels Byringenext group
letters "T," a transmt timnmeslot group 545 indicates

of tinhdsiatts (E., LOBsIvt gy t2angmisttinfiestrngtdupred b ot THiglype 5975 @ion method
to timeslot (7) of tinmeslot group 520. Thereafter,

is refelied togus tah RREhddd dyd)mafallotareal(BD AYhtpd540is thdrefd¥sdumed that UE
may switch back to DL 505. In view of this schene, the

105- bﬁﬁﬁ@&ﬂh@uﬁﬂ@hﬁﬂ&ke is utilized to its full extent in

ight of the switching tinme capabilities of UE 105-1.

Basea' BAthe DovAhdRNYwid m@éla%%na%c&sas 0hEs- ﬂr@ay%deln}ezae@SF during
for DL transn1SS|on and thé remai ni ng bandw

times}ot éh)‘ (gfetgngsﬁ)g MngtS@Qn?ma %ﬁ{e%omﬁlle{{e tﬁ%‘c gges@hédﬁ?elxjglﬂo Ilrjl'z:Iy detect

(8]
I"é "of receiving pac 5

that the %r%ap%lcfggs ¥n| tﬁ%‘:’mq buBEOHR 3 ?rahsmlt UL prioritizer 305 may prioritize the

transmission of these packets over the reading of packets in receive buffer 330. For example, a
shifting from DL to UL may occur during timeslot (6) of timeslot group 535. As further
illustrated by the letters “X,” a no-reading timeslot group 550 indicates UE 105-1 may not read
from timeslot (6) of timeslot group 535 to timeslot (3) of timeslot group 540. At timeslot (4) of
timeslot group 520 in UL 510, UE 105-1 may begin transmitting. As further illustrated by the

letters “T,” a transmit timeslot group 545 indicates that UE 105-1 may transmit from timeslot (4)
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that these packets may need to be re-transmtted to UE
105-1, the GERAN may identify any rejected packets

W@ 2008/13419%0nN- r ecei ved packets) based on the ti neSI/8E2009/050421
nunbers associated with the received transm ssion
(i.e., transmt tinmeslot group 545) from UE 105- 1.
Thus, any non-recei ved packets may be retransmtted
(imedi ately) thereafter. Fig. 6 is a diagram
illustrating the concept of reading for a DL reception

to timgieat (DRI 10B:s!pt mepep 380-hiTheyealisr.tduaing fineslotr@aof figeslot group 540, UE
whenever UE 105-1 may be schedul ed for UL

105-1 magswitsls bank, to it SAJE 105-1 has nothing to transnmit, UE
105-1 may read for DL receptions. As illustrated, a

In vitw it thds gthage,ahe BOAdwidy avdikblddeutized @bitafuil dxtenbihQighsof the
previ ously descri bed above in connection with Fig. 5.

switoNioim&Eaphbiitids SAYE Des-0pEhatis,ng maRy HRRAsIFRAS pvhsitlc @ utilized for
four tinmeslot assignment for ‘the UL and an ei ght

DL tFa'nEEﬁﬁL@ﬁ ﬁ%%&%ﬁ&%ﬁﬁng‘ hdb/eh Bluilibel fohig. BHEARLILA, Filher, even
- may not have any packets in transmt buffer 315

thou%prFRggfiﬁkn%ns?flg ?Wﬁ% PIES %9581}%%¥?§§§‘%q nYeglo‘?gIlcQE 550, and
that tﬁiﬁ %nf(e"tst IIE]E ne r I % {r%%%lllt?edt 1(%t 1$Ra?g?ﬁ&; qla%&%/ any

et eCt ren
At

rej ec?e%rpécekegsc(lé gr b{)tﬁ gesc{enléfte%gacﬁ(fgtggl&%%(g%? &Et R t gwétaberbﬁssslojmgted with the
schedul er 310 may notify the state (i ackets ,

receiy gl FNgRETHOR) (- &f trinsapdpmeslog gf@ﬁl@r54§>1%om&1b@ﬁréa§@fs g%non -received
In such an instance, DL reader 325 nay read froma DL

packetp ;a3 b seiappmilied (maediately) theveaftete buf fer 330 duri ng
the UL allocated tineslots. That is, as illustrated by

Fig. § ismedbgramgilutip P26 9E SWOLp 65 cadiig fo05-DIL reagptioeadheh dIE D5-1 has
receptions during this tinme period and therefore

nothieg td warentid, yThat is) wienct érdJh a0 Wndiythe selicluledHoisUL thassnfiedion, but UE
UL tinmeslot assignnent associated with tinmeslot group

105- B4 dotiohg @SRRAItNUEL0511h8ay teh® dr@iISréptidngres| ot group
605) nay be utilized to read for DL receptions. This

As 1Hu§tréﬁ?&i% tRORS H%%Pan?‘m‘(ﬁ%a} HeGERAN; g¥B gt A SOt plé\goﬁélﬁy described
105-1 on the even when UE 105-1 i s scheduled

abov% ¥ria&)§ipéétlon '\:7\'/191 5 SARo dU@ HHEII exaa'ﬁb ¢ Elﬁg rﬁ&fﬂ:c\%m a four

ecting t ti mesl ot nsm S|on so that

P25975WOl1

timeslot assignment for the UL and an eight timeslot assignment for the DL.

In this scenario, UE 105-1 may not have any packets in transmit buffer 315 to transmit. For
example, UE 105-1 may receive a USF during timeslot (4) of timeslot group 530 for transmitting
during timeslot 520. At a time proximate thereto, UL scheduler 310 may detect that there are no
packets in transmit buffer 315 to transmit. At such time, according to DL reader determiner 320,
UL scheduler 310 may notify the state (i.e., no packets to transmit) of transmit buffer 315 to DL
reader 325. In such an instance, DL reader 325 may read from a DL transmission and store in

receive buffer 330 during the UL allocated timeslots. That is, as illustrated by timeslot group
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the loss of reading for DL receptions may be
mnimzed. As illustrated, a timng diagram 700 nay
wo pbasi9PDL 505 and UL 510 as previously descrP@GESEI0M/050421

connection with Fig. 5. Also, UE 105-1 may be
operating in EDA node with a four tineslot assignnen%zﬁns“mn
for the UL and an eight tineslot assignnent for the
DL. In this scenario, UE 105-1 may select fromthe UL
tineslots to transmt so that the loss of DL tinmeslots

605, LBt 1 ¢5e hetapigeaddonPhiredepiéens dusing exaivpe eeriadrngglrrgfopggfficiently
receive a USF during tinmeslot (4) of tineslot group

utiliZs3de bamdwidthren Thuisnige few §I1, timeslotragsigimes kesocibR0 withAimeglot group
time proximate thereto, UL schedul er 310 may detect

520 (cheepoadiag paihk eirgslots df tiaresiot frobp b0 Bma tkhutiliaed toanshfot DL
In this exanple case, UL scheduler 310 nay detect that

receptid@s. MHPQ mAt ppadietifcd Be BERANASKYIHahaslit teSUE@8s-1tdAaRe BL even
nunber of packets capable of being transmtted within

whert UEB@BQtlsQE}QHﬁ’leégptran%ﬂltSChedUl er 310 may notify the
state of transmt buffer 315 to tineslot sel ector 340.

Fig. { rsﬁ@%@%mﬁﬁhﬁ& i th%%gn&ﬁy o5& e@ﬁltlg @u #‘r[é?l%gﬁ)g(ﬁ)tr gmlssmn so that

et s intransmt so t
mi. Ni- mu DL timeslots E
the I?ss 0{ rea nglfnbﬁﬂ recle}%t%%lrs] pusk nﬁ’g r{nln%rﬁlzec{ %%ﬁ‘ ust{% Cgra ﬁl{fﬂ{l% dla%ram 700

fo tt be sel e ted ccordin d

may Hlé&dﬁﬁﬁng(l)g 5 rig%/se@'?wﬂl T’SBP Tﬁp?peggmwnﬁl%l %Iso UE
transm ssion timeslot group toward an earlies

105-1 P SF gPergiiphindE A &0de WithahoHy dapdef 3ts$1%§‘i”6tf°rd]“%UB and an eight

For exanple, based on the state of transmt buffer
timegiqtsissigagentéonthaPLlonl y one timeslot is needed for
transmtting the packets in transm tP25975W01 buffer
In thi3 k&enatin, §HdAS-dmadyrsteanten the dhsimdasloseb érhonit 38Hanthy loss of DL
select the tinmeslot(s) in which these packets will be
timedlstafisreddiggis drininiged iFoestanbplgrioiip0B2 thayfredeiexaldPF éurimstimeslot
illustrated by the letter "T," a transmt tineslot

(4) oftiREPot/@6uy B BAlr@sniifial (&Jg a&ﬁrghlrﬁ@syottsaaﬁsm A tirh§B®Rimate
packets during timeslot (7) of tineslot group 520.

theref DAL dcfiedulldrMBE Rl RRLEGLR ar kE@Yn §ﬁls§19ttbutfﬂﬁ 3 15 Wrah%mt In this
transmt beginning fromthe Tatest tinmeslot with

examﬁaler@xgér ghﬁ %hgélmelﬁ%@rme%efté& Eh:afr%lg lnglnﬂgrtr gg)taa%;i@% btegx%gsallnlggd is less
than :El QumbeL%Eof %gé(eg‘s cap%len gft bequatgarfsrrn(?t@dt\{n S |t19r1tesl()£l group 520. UL scheduler
310 may notify the state of transmit buffer 315 to timeslot selector 340. Timeslot selector 340
may select a timeslot(s) to transmit the packets in transmit buffer 315 so that a minimum number
of DL timeslots for reading may be lost.

In one implementation, the timeslot(s) utilized for transmitting may be selected according to an
order beginning from a latest timeslot within a UL transmission timeslot group toward an earliest

timeslot within the UL transmission timeslot group. For example, based on the state of transmit

buffer 315, assume that only one timeslot is needed for transmitting the packets in transmit
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timeslot (3) of tinmeslot group 540, which may require
the retransm ssion of the correspondi ng packets
w@®oesaded with those tineslots. Based on thePGSE209/050421
it wll be appreciated that UE 105-1 may read for DL
receptions during tineslots (4) and (5) of tineslot P25975WOI
group 520 (corresponding to tinmeslot (7) of tineslot
group 535 and tineslot (0) of tineslot group 540)
Thus, the UL tineslot assignment associated wt

bufferi3has Inofuch pp instamos trasmibeelgsaerti3aImay salert the é@leﬂ@t(@é@whwh these
DL tinmeslots. As a result, a mni mum nunber of DL

packefs yel botrensngtted dathgrignastoy ghvaip| 586t F dixiamglet i idlupeatédday, the letter
That is, in contrast to transmtting at timeslots (5)

“T,” ertra(§nif timlegdpegromp yOoindichtesreat OF 108y rhey tudnshitzkabe packets during
readi ng, or where no tinmeslots may be utilized for

timeglea(d) oimédot koD 15S20nThitd 8 dinthsldt Bge@ofBAOth a3 ket the time to transmit
ti mesl ot group 520. Dependi ng on the nunber of packets

begitrndBorh tRNBRET §8&kiot RAWRY Bhesl S B0 G BC tASOIUrtB’Jr IHth@rated by the letters
timeslots may be different. For exanpl e,

“X ”ta'rlm%%!l(gﬁgc'tn‘?@ﬂ& gﬂ@lﬁ)dﬁ@ IB&%C&E@@%P@E 1bhe ?%csctd from tlreqeslot (1) to

timesl ot sel ector 340 nay sel ect tInEF
tlmes%t ées{ﬁﬁu%i t Fo%%gjg?\ghlcﬁ ﬁr C{%? ttherr% al?s Si?sﬁ oel\“(‘r c?o%%?‘pdpndmg

520, if four tlneslots wer e

mwk&%éﬁgﬂang?&ﬁﬁgﬁgrouﬁg packets, timesl ot selector 340
| t.t | ot 4 d (7
Based p e@&% ﬂfo\{ngle%lﬂrseﬁlr(ate%i.%@ﬁ hé%i aiagrr'wéigf 'R %éaféaﬂ?r& during

transmt the packets, tineslotP25975W0L sel ect may

timesd@ip ghtang (Hed |t1gte§lo( gx))up é%(j cop@;ponélﬁg tq tp)qes&qat {) @@gﬁ@ﬂot group 535
group 520, and tinmeslot (7) (not illustrated) of

and timases (Otof @malpt 528p 640)t Tansithe ULItimaslolt hssggngenbassociated with
appreci ated that in another inplenmentation, the

timedatrgeaipat20shayubd fartzaly uftidived toasshbDi. tinrglotsaAskeresél, @ tiethum
according to an order beginning froman earliest

numbel BB Laimesotion readidy nidyaR983tSiaHiag tHid peest OTh@rigup contrast to
toward a latest tineslot within the UL transm ssi on

transﬁﬁtﬂﬁ@ WAt @IRYUG) of {B)t\bﬁ‘e@ 61@1‘9%& AnRb1oFingy bg utilpAd8 for@Bading, or where
i npl ementation would yield the same result (i.e., two

no tithé<IARS {n%/%e Hﬁﬂzéaqopxtebéhhéqﬁi h§5-1 rn%ﬂrlesﬂgaurmg a portion of timeslot group

520.

Depending on the number of packets to be transmitted, however, the selection of the timeslots

may be different. For example, if two timeslots were needed to transmit the packets, timeslot

selector 340 may select timeslots (6) and (7) of timeslot group 520, if three timeslots were

needed, timeslot select 340 may select timeslots (5), (6), and (7) of timeslot group 520, if four

timeslots were needed to transmit the packets, timeslot selector 340 may select timeslots (4), (5),

(6), and (7) of timeslot group 520, if five timeslots were needed to transmit the packets, timeslot
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Fig. 8 is a diagramillustrating the concepts of
prioritizing a UL transm ssion higher than reading a

woRoopesapt i on, reading a DL recepti on when UE BOBSH200&HES0421
nothing to transmt, and selecting the tinmeslot for UL
transm ssion so that the | oss of reading for DL
receptions may be mnimzed. As illustrated, a tim n525975W01
di agram 800 nay include DL 505 and UL 510 as
previ ously descri bed above in connection with Fig

seleqtgigpvelect tareslote(4Kak (Ohend (17h@%q11§?31<§§§?‘@rﬁ%@nftndftb]fieSL‘JE(7) (not
105-1 is two tineslots for the UL (as indicated by

illustratedgif titmeglobgnosp 52510 tB@EmMENd 525), and eight timeslots
for the DL (as indicated by tineslot groups 530, 535

It wilntho b4 @ppretitied @ht I mathebampee@btiong thenintgloa() wilized for transmitting
all ocation (DA) node. This type of allocation nethod

may b8 s@&adDGostdirgQo ERArI¥DBELinEAE 8P dnltailicet thdRfslot Svithin a UL
received for each available UL tineslot (e.g., a

transBARIdnG ARt BRI Sdwarli R 1888 it 31dt H@hinhBe U@Eﬁansrﬁisﬁon @meslot group.
illustrates a Relative Reserved Bl ock Peri od BP)

In th® QJehandaéf 1y 1Qd7 Q%heﬂ Jnlﬂe%te!tlgh t\&%ruld V\j:ld éﬁ@s%?m%%lt[a-e two timeslots

acknow edgément DL not ackno

Y the above, the follow ng scenario may
may[)QQt%Jed% %8%19 ’rmy receive an RRBP poll and USFs

to ti roup 53 a imate. ti

Fig Phiat Aé%%amdﬁ& P a5 chayodidels %ﬁw?ﬁﬁwrﬁa&h&r than reading
packets i mt buffer 315 tq transm

aDLﬁF?eBP?’h img ﬁ%ﬁfpb?ri Bhet VEd 0pichap Paﬁhgmt%%ﬁml&fand selecting the

. these packets over the reading of a packet(s) in

times) f fi R}g trgpfpigsiorsgothaithe lasx afvshding fordHi feeeitpng mosnbpimipignized. As
UL may occur during tinmeslot (0) of timeslot group

illustges!, a AgPRsd7E WIS 00umayhieeluilé DLSY0P ané WLy Otas @rdvedusbrdescribed above
"X," a no-reading tinmeslot group 820 indicates UE

in cofif¥stidn with Figpt. Heasdvén egvuine nies thettingd)ot bisi gt for s @1 is two
(3) of tinmeslot group 535. At tineslot (6) of tineslot

timesiptoftp tHelOL (43 ihllichdOby timedO6zrodpsBY, S98%HNA S0 RASMELh theslots for
As further illustrated by t e letters "T," a transmit

the DI (B8 mlRhted b9 tikh 0P gﬂoﬂ?i 93;% CEM 51&@3405"%3501@'5]{ HEY be operating in

transmt fromtimeslo to tinmeslot (7) of tineslot

dynaﬂfcoéﬂ%cél]oﬁ (DK gl Tfls ts\?%%f{ aﬂg%&lgmﬁﬁétl&}d 1%@8&%& JEBA mode,

group 5 105-1 m
k
except ‘ra%ﬁgﬁn}%ﬁp fe\rérnglél OE %g%hz%ng%sa otpmeosféo g g gtoge 0- onenl%ms) In

addition to the USFs, Fig. 8 illustrates a Relative Reserved Block Period (RRBP) poll, as
indicated by the letter “P,” used for DL acknowledgement (ACK)/DL not acknowledge (NACK).
[0001] Based on the above, the following scenario may occur. UE 105-1 may receive an
RRBP poll and USFs prior to timeslot group 530. At a proximate time thereto, UL scheduler
310 may detect that there are packets in transmit buffer 315 to transmit. UL prioritizer 305 may
prioritize the transmission of these packets over the reading of a packet(s) in receive buffer 330.

For example, a shifting from DL to UL may occur during timeslot (0) of timeslot group 535. As
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illustrates UE 105-1 receiving USFs during tineslots
(6) and (7) of timeslot group 530. At a tine proxi mate

W@ b@pes4a9s UL schedul er 310 may detect that theP@I/aE09/050421
packets to transmt in correspondence to the first
USF, but that there are no packets to transmt in P25975WO1
correspondence to the second USF. However, in one
i mpl enmentation, UE 105-1 may select to transnit the
packets at timeslot (7) of tinmeslot group 520. For

furthésoélnbrﬁfraéed Ryethe destens ‘Ray 2 sgireading tinestol AERPR0 ifligiest e 1941 may
during tinmeslot (1) of a transmt tineslot group 825.

not eyt frery tiniestes (0o throggh t@ﬁeSﬂqtéh)SQﬁtanSIQWemlum53@r Supmgsior, (6)Up timeslot
105-1 may transmt. Thereafter, given the state of

group SaHSNUL ShUfFen031 %ay%gﬁd%dmlte‘mg. 3Ad furtiveryillngtaitddybyDhe letters “T,”
reader 325 to read fromreceive buffer 330. However,

a trafdnil Cem ot &p1S 0FEYdibateSihht CRI1 0§ | BasKraabihit H@nt timesbab) to timeslot
(3) of no-reading tineslot group 825, DL reader 325

(7) ofBhef)Of grbg SePafoabr, HEREH ﬂi‘lﬂeslét@ﬁmﬂﬁﬁ% gﬁ?ﬁlpmb hUEN@5-1 may
transm ssion of packets during a transmt timesl ot

swit@RUPtSdP.soki 9. 8 illustrates UE 105-1 receiving a USF
during tinmeslot (7) of tineslot group 535. The plus

In CO%&:QIOI(I g«é‘@)thé lm%?ﬁt srsﬁ)t teq% gfi&e‘isljg%%l %ttl agg%ut glmeglo r%ugglo Fig. 8
RIS B RS TS 88 .

i 1lustr a no read| tinmeslo roup 830,
time prayiraalf r%twnL E@eiﬁsr 31 0mgy fdect F@galeferaéwq dp prsmitin

(0) throu . During tinmeslot (6) of transmt
Corr%pcwégm@tto gwd{rpt @315 bui shatiihgre prOWOTEE (hiEdnsEYHA Sairespgpdence to
ACK or a NACK. It should be noted, however, that the
the sERAN SirayHavavet, fragrsninplaprentation DUE d0s-l mgamlwe@dramgnit the packets
ti mesl ot 830 since the GERAN knows that UE 105-1 wil |
at tinimslot (A mreslongroth 820ACFOrexarhple, TRCKS-dundysgvitchits trhnsmatting on the
In this regard, a retransm ssion may not be necessary.

UL detlifg Higkslotdll) sCheshsher tiddslot ERotpdatse Clurih f @itnckBE( B o8 fr8ngAdt timeslot
packets to transmt in correspondence to the USF, and

grouxpgl()l@,% o3 BYha$ Waﬁ&lﬁt bagdtediRr é@@éﬁ tﬁe%tat@lef S8Rt haAns 315, UL
during tinmeslot (2) of noreading tineslot group 830.

scheduler 310 may notify DL reader 325 to read from receive buffer 330. However, since UE

105-1 may be switching back during timeslot (3) of no-reading timeslot group 825, DL reader

325 may not be capable of reading.

In connection with the transmission of packets during a transmit timeslot group 815, Fig. 8

illustrates UE 105-1 receiving a USF during timeslot (7) of timeslot group 535. The plus sign

(“+) illustrated in timeslot (6) of timeslot group 535 indicates that a USF may not be received

since the RRBP poll may be scheduled for timeslot (6) of timeslot transmit timeslot group 815.

As illustrated in Fig. 8, a no-reading timeslot group 830 indicates that UE 105-1 may not read

from timeslots (0) through (2). During timeslot (6) of transmit timeslot group 815, UE 105-1
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Fig. 9 is a diagramillustrating the concepts of
prioritizing a UL transm ssion, reading a DL reception
wob@n18493105- 1 has nothing to transmt, and SECESEA0NG050421
atineslot that mnimzes the oss of DL tineslots. As

illustrated, a timng diagram 900 may i nclude DL 505
and UL 510 as previously described above in connect i b P WOl
with Fig. 5 In this exanple, the tinmeslot assignnent
for UE 105-1 is four tinmes|lots for the L(t
may |Uﬁasr@a@1é60é§yortq NAGKot!t ghoylddy migl, hepeyer.dhat the GRRAN may not
eight tineslots for the DL (as indicated by tinesl ot
transgriberphe BA0JurBgso-reading timgot138-sincarthe GER HDematvs thpt g 105-1 will
EDA node with Basic Transmit Tine Interval (BTTlI) USF
be trandettiap theRedK e thelW AQENdwring ithe tiet & thad regdd,Td etramtiéssion may not
(e.g., 10 mlliseconds (ns) TTI). That is, as outlined
be nécdssahle GERAN speci fication, in BTTI USF node a USF nmay
be mapped on four bursts transmtted on one of the

FurtfRYSL §éedidomil 0 Ry hanngk thetdHPORS badkbisdo PhnBRCGH BAbdpondence to

during four consecutive Tinme Division Miltiple Access

the dSWI:DM?Q UErl@geiSmR)F ant@xLUaQQﬁ)el%a@for?jle%Haﬁfoﬁg]dﬁt{hg timeslo é (2) of no-

connection Wt may correspon

. In RTTI node, a radio bl ock incl udes
leadlﬁg%me Mg;% g%(?]t using a PDCH-pair in each of two

ons cutlv the tine to ..

rig. § ROn iyt e RO eny 5 aBpli Rk ML BekiPion Gline 2 DL

receiy oge@@g?c%qi‘@sfhgiép%?ﬁpgio Emgmbiniy o g R mmies th
tinmesl ots. P25975W01 Based on the above, the follow 8

loss efdeh SptcglofmybsgbpsatedEtimgm dagrap HBawiviecledeUsE SPhard UL 510 as
illustrated) for timeslot group 515. At a proximte

previppsie dessabest abovein gumhedivheyith3iig. Tvelp thie erotplefthe timhdpteassignment
are no packets in transmt buffer 315 to transmt. DL

for UteHdber is3ab timaslatefod tHer BIn(asenditated byufifeslot330upd v 5 n%R0t &re.), and
UL allocated tineslots. In connection with the

eighttta3RIN B8 iheDIo{aspadikaédh it e aSHD,L53t5] regl ot group
905, Fig. 9 illustrates UE 105-1 receiving a USF

UE 10811 i) Bd SR ik #DA0K08d WRE hs%c Q‘%@ﬂlﬁﬁl@m 1Ayl gam) USF mode
proxi mate thereto, UL scheduler 310 nmay detect t
and RABEL BLEnAREIET BitdrPal (RZDPEPddeRUES €6 mitRedoRds (ms) TTI). That is, as
outlined in the GERAN specification, in BTTI USF mode a USF may be mapped on four bursts
transmitted on one of the Physical Downlink Channels (PDCHs) of a DL PDCH-pair during four
consecutive Time Division Multiple Access (TDMA) frames. For purposes of discussion in
connection with Fig. 9, a TDMA frame may correspond to eight timeslots. In RTTI mode, a
radio block includes four bursts sent using a PDCH-pair in each of two consecutive TDMA
frames. As aresult, the time to transmit may be half of a basic radio block period (i.e., 10 ms

instead of 20 ms). Thus, for purposes of discussion, the TTI for Fig. 9 may be based on two

timeslots.
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transmt and transmt selector 335 may (prioritize the
transm ssion of the detected packets and) select the
W@ 2098884093 to transmt. For exanpl e, based on REESEYE0421

of transmt buffer 315, transmt sel ector 335 may
detepnine to transmt during tinmeslots (6) and (7) o
a transmt tineslot group 905. As further illustrate
a no-reading timeslot group 910 indicates that UE
105-1 may not read fron1t|neslotsé§g) of

Basedjonghd drovertbe fpllowing sdoweipenay @cus: p5 démaé/rrmqn@ra 350 (not
may read during tineslot (4) of transmt tineslot

illusgated)foo@Besidiggoupl® 5i s\ta pdodgr@tinid thersto, & sehedulre 310 may detect
concepts of prioritizing a UL transm ssion and readi ng

that thefdlar¢ cppken m whemillnto 5t Sohassmnt DiNgaded 325 avag miatl .from
As illustrated, a timng diagram 1000 may i ncl ude DL

recci®®bu BB 30lduBAPRUIPERaRYSInksdescr i bed above in
connection with Fig. 5 . The tineslot assignnment for

In codecOR whih tBe fr%gnﬁs'ldﬁe(ﬁ{éﬁ@lgetsf cﬁfnn% tﬁ%nMnt (ﬁx%slbpgbﬂi@@@fd FY 9

E25975WOI

ti mesl ot groups 515, 5 etc.), d eight tineslots
: t
111ustfre%s (;)EqOQLI n?ezwhé] ? d%gin )é/lmielglg@:) 8% ti scf\bl\'téﬁ %i%g)e ?ﬁt% time

proxinlg]atef* thgreto -U.Ilﬁn%e(?ulelofail 0 )}'rzaty tegf hggﬁ%grre‘;é%eg%a%g?tﬁ SIJ anS{rll‘;]t buffer 315 to
transg})féa(sfltf}lggaggﬂlt s%}e(églfé%ltr{lé?é tr1|818t1¥e| tg ﬁxgsgp gsoses geoﬁlﬁieclleg packets and)

four timeslots. UE 105-1 nag be operatin
selecﬁg@éllwg)@ﬁg\pms%s Eor oampkebasgd o thetshaée p%ql arnéwltr%lffer 3185, transmit

scenario may occur. UE 105-1 may receive a USF (no

seleciqr|33 8 mpaatdetpymingrto trpmpayt Giringrtisagsloss1®) and (73 opp BRisHHL femeslot group
time thereto, UL scheduler may detect that there are

905. nés rﬁadketlhlsﬁrated,raawsrm@ng)tjmkém Bap 1® indiamssibipnt UBL 05-1 may not
reader 325 nmay read froma DL transm ssion and store

read fromrteaasioe(ud (320 836sldugromgs4th eHdlevat, IDIC sdaéed determiner 320 may
timeslots (i.e., tinmeslot group 515) corresponding to

read Hhrvgsti0ésidt (¥) @ftranbii® $ihRkloBERUp 9680 to tineslot (2) of
timeslot group 535. In connection with the

Fig. 10 8RS 25h AMishh ke lo¥ P9 1 tFankn¥88h @hd reading a DL
L Bup o0n g R R L PR BT e BT R e

receplt@E W%léB 'Uﬂgl SRUS rg)tth1§1§1 0 @Jnsﬁqﬁtn%%llﬁﬁstrg{e(aug tn%%% dléf‘graﬁ 1000 may

proxi mat e
include DL 505 and UL 510 as previously described above in connection with Fig. 5. The

timeslot assignment for UE 105-1 is four timeslots for the UL (as indicated by timeslot groups
515, 520, etc.), and eight timeslots for the DL (as indicated by timeslot groups 530, 535, etc.). In
this example, the timeslot flows are setup in 5 ms TTI mode. It is to be understood, however,
that 5 ms TTI is not yet available according to the existing GERAN specification. For purposes
of discussion, a 5 ms timeslot flow may correspond to four timeslots. UE 105-1 may be

operating in EDA mode.
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time thereto, UL scheduler 310 may detect that there
are packets in transmt buffer 315 to transmt, and
W@ b@onsagsm ssi on of the detected packets may BEI/SE2009/050421
prioritized over the reading of a packet(s) in receive
buffer 330. Based on the state of transmt buffer 31925975W01
UE 105-1 may transmt the detected packets, as
illustrated by transmt tinmeslot group 1005. As
further illustrated by no-reading tineslot group 1010,
Basedpon thysabpve.ghe frdlapats sseasrioreatiosyr. fYBAP -l meayiregeiyes UBF (not
timeslot group 535 to tineslot (3) of tineslot group
illusBated) {6 gmesidt greuped 1di dgramviimbigsimatherty, Uleschahibeptay defect that
prioritizing a UL transm ssion, reading a DL reception
theradreno pivdes in gamoiihbufter BOS tor @ansiiitt DIaredds 8L & atalymepdafrom a DL
timeslot that mnimzes the loss of DL tineslots. As

transilidsist dndls@fle indretdive higfed B 3@a@Nglth® O e citeti Megotld. & fmeslot
and UL 510 as previously described above in connection

roups 1 4) d5h8spordink o Lk k i he@860298MBRAEslot grou
s ijorQUE 16)5-1 %so ei Eﬁ?ﬁ??%srﬁ%stlést%?ﬁp stgﬁzé) %L (asdg EIoUp
sindicated by timeslot groups 515, 520, etc.) and eight
tinmeslots for the DL (as indicated by 530, 535, etc.).
in copfeet 97 dy TRY o B Etaty vty R A S Bty O By Fie 10
. As will describ bel.ow, this sure of US .
Py APy SRy % R SBIGTIOE HEHT BUGMBLATPOP: § eyt @ proximate
. TBFs. That is, P25975W0L in instances when a particul ar
time {hspetppyl pehedpler 3 Eapandetegtthppticne arg pagkels dyytiansmi Uslengd o to
be read, which may inprove the throughput of UE 105-1.
transpafs el b repenighevel the Aeteqtes] pashpta gnag bemaiotibzadey cobe igading of a
UE 105-1 may receive an RRBP poll (as indicated by the
packetéd) irereceiP buffierd38. BSFedpmithe state of iraeshiobuftr P BB 00S-Amay
a time proximte thereto, UL schedul er 310 nmay det ect

transinitathe ddreted packetpams kidissraied bl tansnit timlesibf @ouB1E 5t AAs further
transmt. UL prioritizer 305 may prioritize the

illusttAt @SS faling @imdsREsBUPACKRIUE 00T istiRephiadt AGdAE fidm timeslot (4)
packet (s) froma DL transm ssion. As a result, a

of tirhdsPRE b 3518 BnRllo QB PYRIdIR (%rél@ £@tes that UE 105-1
may transmt fromtimeslot ( to tinmeslot (7) of

f
e 1 550 US40 OO O TR B DL
recep‘iiiorq%vﬁlleg t(he{féz ?s n%thirtlgi t%‘%rsalngglit,garng%glecting a timeslot that minimizes the loss of
DL timeslots. As illustrated, a timing diagram 1100 may include DL 505 and UL 510 as
previously described above in connection with Fig. 5. In this example, the timeslot assignment
for UE 105-1 is eight timeslots for the UL (as indicated by timeslot groups 515, 520, etc.) and
eight timeslots for the DL (as indicated by 530, 535, etc.). UE 105-1 may be operating in EDA
mode. Further, UE 105-1 may receive USFs during timeslots (0) and (4). As will be described

below, this measure of USF Granularity may improve UL throughput for relevant TBFs. That is,
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530 to timeslot (3) of tineslot group 535. Thus, if a

USF is received during no-reading tineslot group 1120,
WQED0205+195 may not be capable of reading it. FOPCI/SE2009/050421

exanpl e, the USF received during tinmeslot (0) within

no-readi ng tinmeslot group 1120 may not be read. PI5975WO1

However, since the USF Granularity in this exanple

provi des that USFs are transmtted during timeslots

(4) too, the throughput of UE 105- ggy be i nproved
in inptances Mk £ Paricwipt HSF mavimoabeterd 8y &E baék@egu@u HiSHgnay be
a transmt tineslot group 1110, Fig. 11 illustrates

rﬁﬁtﬁbwhUEYPGEwIeﬂﬁyhmwaMBmprﬁdOAﬂK or a NACK based on
the RRBP poll received. In one inplenentation, the

Basedromribenatewe,cghe Gfllotvires s8@GiarormayheccMNACKE Y- 1 may receinad aneRRBP poll (as
the tineslot selection perforned by transmt sel ector

indic3R4 tyitheRttedt® " RRBR: POF briviegy taehkddioaptsBe. At ansripssdinate thereto,
of the ACK or the NACK to a particular tinmeslot. In

UL seR&tulte 310 Ak BRB B4t tRfe afelPaSkdi®i (RAMABuLBES 1638 Ganshfit. UL
illustrated, however, the ACK or the NACK nay be

priofitiRNS0¥ xtngfgru%ﬁz'emge ﬁéﬂgﬁﬁsfb‘h o@%ese AR Kk@ @'&/&‘%ﬁ@@a@)ﬂg of a packet(s)

transmt tinmeslot group 1 a resul
fr omrhoDL %mr{ﬁgsal%ﬂ ?)S% %n Pe{sﬂ%%a?[k%g&lﬁ?%és{%q gt?oﬂgb %%%ﬁ Fﬁ caééFglfapéEll 05-1

ver, . that

may gransn?lt Eroxin rtglﬁes%ﬁ%[(](%l{% glfrﬁ:elo 851;)1?13530 r%m}ﬁe%lél, 161 tthgtea I%ErRe'g‘y ng
| o 9975W01 1 h RAN k
Ume%&?%urm 2B C%t?sath%tﬁﬁ%ﬁwtéwi Somt HEARER Qf}m’%}yt group

ime. In this regard, a retransm ssion may not be
530 tﬁé&%‘@k@é@ of fifeglghererh poh Wushil ST is sersivicd §pipne wfreading timeslot
packets during a transmt tineslot group 1115, UE
group] H5201 Ukl 05s bimer: nott eecapiible prussdiog . tFor exeampsnitic UHF reheived during
the loss of DL tineslots for reading is mnimzed. For
timesdotd Apvehinae-rpading tmedlyt glegct i2fenhy ddEbd 85d 1 Hoeveregaievbe USF
the USF during tineslot (4) of tinmeslot group 535. At

Granalatityni@ tjik @xdrflt erdvivzs ea0JSFE aRsfinkmBel datind tiddSot88d) too, the
select the tinmeslot(s) in which these packets will be

throulghRRSTUE BYS- Oihal, BYihhid®&d. ot group 525. For exanpl e,
based on the state of transmt buffer 315, assune that

In coﬁﬁ’éc}'loﬁ) REhihd B sRissloR ﬁgg&&% cfu%ﬁgtartl%ﬂﬁﬂt H‘r{eﬂgt %Ijaﬁp 1110, Fig. 11

packets in transmt buffer ) a resu

1llustpa‘r{‘é‘shﬁ+t9(}m5 P?naty %H&H‘t |2 %%Igglr 4 NgCtK g%é(li L th(eQRIQIg poll received. In

one implementation, the transmission of the ACK or the NACK may not involve the timeslot
selection performed by transmit selector 335 since the RRBP poll may schedule the transmission
of the ACK or the NACK to a particular timeslot. In another implementation, this may not be
the case. As illustrated, however, the ACK or the NACK may be transmitted during timeslot (0),
as indicated by transmit timeslot group 1110. As a result, a no-reading timeslot group 1125
indicates that UE 105-1 may not read from timeslots (2) to (4) of timeslot group 540. It should

be noted, however, that the GERAN may not transmit on the DL during no-reading timeslot
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group 525. It is to be understood that while Figs. 5-1

1 provide illustration to scenarios in which one or
WOoren0e/186193% he rul e- based schenes may be enpl oyeRCT/SER09/050421

scenarios and/or conbi nations of the rul e-based

schenmes descri bed shoul d not be considered an
exhaustive application of the concepts described P25975WO1
herein. Figs 12 and 13 are flow diagrans illustrating

exenpl ary_processes that may be associated with the ,

1 125r%m6@-tb%1§émm§hﬁé& Fohbovihbe eppsmitting jhq ACKeor the NACK during
appreci ated that the processes described in connection

this tyae.hIrRhggegat® aapighnt@isyey ey e bE ocavednby a UE that is
i ncapabl e of transmtting and receiving

In camhemioh aritahs trynsnssstin Epatietsl@ibing.a thansmhemesbhgboum 1115, UE 105-1
network, such as network 110, nmay be configured to

may k¢lan s UL Githckloe tPhrah@nitio h@bthd 1eY eNDMitsidls bPRadinBByminimized.
be scheduled to transmt. Fig. 12 illustrates a flow

For SaR@lcai §18¥iBhdNGestQbdA U 1051 ZinAg rddeivb tHe @S MUSS tBReslot (4) of
above a DL reception, and readi hg when there are no

timeﬁétcéf@]ﬁ?ﬁf Atraatﬂﬁé‘rf‘ntoéggﬁe {h;%elt@,tt{aﬂgﬁg ﬁ%&tcﬁi 35 1select Utgle: timeslot(s)

exenplary process 1 may begin receiving a

. . L.ndi ' Lo transmt e} 5975

i oD ASKAL T B TRt QIR L B €8 R s o the

s P B AL b b bR S e pckes

. . base a UL tinmeslot assignnment corresponding to the .

in gy vu g ) A Ealla JlRE oM FosTited ripg sl 1) of timeslot
the USF nay be determ ned (block 1210). UE 105-1 may

grougiéterm ne a val ue of the USF to have know edge of the

~ UL resources available. It nay be determ ned whet her

It is tohernadesteop hekehide Figs.fel I pramslviiiusgdti¢roloscknatiad &) whiFlppne or more

exanpl e, UL schedul er 310 of UE 105-1 nay determ ne

of thevhi¢-based sétenes arag bpackpitysd, the tdeamsmiahd/outdebin@ldns bbthe rule-based
transmt. If it is determ ned that there are packets

scherh@s dwgcrifed REHIIE hethe(ddhsiked &l SxNES)vie abPiRdatibh of the concepts described
prioritizer 305 may prioritize the transm ssion of the

hereib)L packets above a read for DL packets

Figs 12 and 13 are flow diagrams illustrating exemplary processes that may be associated with
the rule-based schemes described herein. It will be appreciated that the processes described in
connection with Figs. 12 and 13 may be performed by a UE that is incapable of transmitting and
receiving simultaneously, such as UE 105-1. Further, that a network, such as network 110, may
be configured to transmit on the DL to UE 105-1 even when UE 105-1 may be scheduled to
transmit.

Fig. 12 illustrates a flow diagram relating to prioritizing a UL transmission above a DL
reception, and reading when there are no packets to transmit. As illustrated in Fig. 12,

exemplary process 1200 may begin with receiving a USF that indicates a time to transmit (block
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(block 1220). UE 105-1 may transmt the packets based
on the USF (bl ock 1225). On the other hand, if it is
walzaensdiped t hat there are no packets to be trRCIENM2A00%E50421
(bl ock 1215- NO), then DL reader determ ner 320 may
determine that UE 105-1 may read for DL packets (bloﬁgﬁﬂsmmn
1230). For exanple, UE 105-1 may read packets and
store in receive buffer 330 during a tine that UE
5-1 may be scheduled to transmt. Although Fig
1205i)| FQFsétxla’é’Pl@sU@x]é)ﬁpll mpyreseive iU SB iom dericed hgmdlcatmg a time to
i npl ement ati ons, fewer, additional, or different
transppieraakéte nEhavayoune opemé or weigh UB s- i Gy Irbmsstit meebe hased on a UL
flow diagram for selecting tineslots to transmt that
timestotrassigzesnt tcheedposdingfo the adiltixiptahdd capabiioedMUBIH05-1. A value of the
packets. As illustrated in Fig. 13, exenplary process
USF1ha3Qber@ierian@l (blvék 12108 CEEMDRY rfaffterinith £adlid @ the USH®o have
to transmt (block 1305). For exanple, UE 105-1 may

know166RIof enct e rddShrcEy AALRYI ce 115 indicating a tine to
transmt packets. The anmpunt of tinme in which UE 105-1

It m@érdtg{e%ﬁlgh G hAEYr t@@re%‘?@f gtptdab arfslnﬁ?e%ll (8%) IIQ ﬁ.ngg{%é(ample, UL

sponding to the nu ot class capabi

sche&fg%%]lo O@E\fi"j_‘@é: &%L%Eggrn#{g? %rl];ﬁﬂe{ler at?lerga%e:gagz‘k % iy t(famétll_lctl%uffer 315+to
wansig e A éfz'}%#'étp% B o bedva el B g%%en UL

. transmtted. (bl ock 1315). For, exanple, UL schedu
Prioryizer 33%5 e PrELEe fheyragsmissinn ﬁéﬂ\m&t prokets Rbve aarré@i for DL packets
ets in transmt buffer 315 to transmt.

(bloch AP R AL hayEMeral thearsphtyletsad oobd Ut Bl 2280
(bl ock 1315-YES), then UL prioritizer 305 may

On thgrdtloarihpindz ef it haletarmimsilss thore ©f nb peckels tphe ketsnitbbibdock 1215-
readi ng for DL packets (block 1320). Tineslots to

NO), tthan3hirdadtiietpaidee 830 makidefermina ithit & 805k lomsy edad for DL packets
tinmeslots to read for DL packets, may be sel ected

(block hR®®K FdB&amplEWE 0RIMRa8 reddRABKIR dndSsedre &l REciSSBuff@B30 during a
select timeslots to transmt the packets, as

time HaEYEQYS! mnggewgch@cﬁﬂed bra@9Ricl Mpl ementation, the
timeslot(s) utilized for transmtting may be sel ect ed

Althcﬁ%ﬁ @'Iéj I ﬂhfs&at%g] eﬁ:‘hﬂﬁ& ytﬂ?&le&nl' 208, i oG ﬂnﬁl%@ﬁgtléﬂsnﬁweptaddltlonal,

or different operations may be performed.

Fig. 13 illustrates a flow diagram for selecting timeslots to transmit that minimizes the loss of
reading and/or receiving packets. As illustrated in Fig. 13, exemplary process 1300 may begin
with receiving a USF indicating a time to transmit (block 1305). For example, UE 105-1 may
receive the USF from device 115 indicating a time to transmit packets. The amount of time in
which UE 105-1 may transmit may be based on a UL timeslot assignment corresponding to the
multislot class capability of UE 105-1. A value of the USF may be determined (block 1210).

UE 105-1 may determine a value of the USF to have knowledge of the UL resources available.
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transm ssion tineslot group toward an earliest
tinmeslot within the UL transm ssion tineslot group. In
waewphae9i npl enentation, the tinmeslot(s) utiliREUSENI/050421
transmtting may be selected according to an order
begi nning froman earliest tineslot within a UL
transm ssion tineslot group toward a | at est ti mesl ot 22973WOI
mﬁthin the UL transm ssion tineslot group. The packets
be transmtted based on the selected tineslo
It m@(ymed’@r@nm@éwhetbsr thorare pegkets b wansmitind (plockd? ]55)1 ﬁ or example, UL
transmt buffer 315 according to the tineslots
schedwdpra’dOend Uy 1 G5 hmeprideteynine wthothe3B6re a@npackets ot tansmiidméer 315 to
if it is determned that there are no packets to be
transhmiai§ itii¢ degamidzdabdt 1134 bre picets tolberabimitted deock 1315-YES), then UL
determ ner 320 may determ ne that UE 105-1 nay read
prioritoer IS pachkedryizE et sthdsih of HRrUeKapls @bowd REind for@. packets
read packets and store in receive buffer 330 during a
(blodkiIme0Y. hat UE 105-1 may be scheduled to transmt.
Al though Fig. 13 illustrates exenplary process 1300,
Tlmésfbtsot()rﬂt%ﬁmhlmeﬁﬂgl[gtéi(ﬂh%hsmmﬁrﬁ% 'égos@gggltn'eﬁgt@lto ré3f for DL packets,

ferent operatlons nay be perforned. P2597 Fig.
t
may éxseél!:clt fo‘g{tgg% 5 or g{ .a ﬁglr%nxq%r% Lelfescttgr%35%%yas@lecthtug%slc{kto
transg%ﬁg? szcgats Wﬁlpléevﬁ??uégpf & : ﬁd%xitlegl?ntpie&rb S {o%gt 631FF81P@ altilized for
: atio such as_ device 115.
transr%a% ey sa s ordinigo 3,y BREMPY ﬁ,smoaclégegt Hestetivdp @ UL
begin with recog?|2|ng a multislot class of a UE
transy(answegmle,g@ggroup wad gﬁﬁpr@est@]@a‘p,s@éwgmg thgyLrt@él@l@ﬁplg@ timeslot
that UE 105-1 is incapable of receiving and
group.r rimaiher inpderagntativn, Sgmmesios), utitized fre tahenitiing mansydetected
may be transmitted on a DL to the UE (bl ock 1410).
accoridegi to en bidsr beginttingfremi dan cari@siaimesbot eviliSFs Ul htednsinidion aitreslot
to UE 105-1 a tinme to transmt data. Data may be

groupt foanasd lateadimes]btheitHih tHeCUL Renddisdich thigesl@Geduped during
the schedule to transmt (block (1415). Device 115 may

The %ﬁiig%% bééi ahdnifled Bedbn tHR sblecd@BmisbR (B8ck €SV e 105-1 may
transmit the packets in transmit buffer 315 according to the timeslots selected by transmit
selector 335.

On the other hand, if it is determined that there are no packets to be transmitted (block 1315-
NO), then DL reader determiner 320 may determine that UE 105-1 may read for DL packets
(block 1335). For example, UE 105-1 may read packets and store in receive buffer 330 during a
time that UE 105-1 may be scheduled to transmit.

Although Fig. 13 illustrates exemplary process 1300, in other implementations, fewer, additional,

or different operations may be performed.
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schedule to transmt. This may be perfornmed even
t hough devi ce 115 recogni zes that UE 105-1 is

W0 pwapaab® of receiving and transmtting at thRCHSEA09/050421
time. Although Fig. 14 illustrates exenplary process
1400, in other inplenentations, fewer, additional, 0by5975WO 1
different operations may be perforned. For exanpl e,
device 115 may retransmit packets not received by UE

05-1 during the schedule to transmt. Device 115 may

Fig. é‘éflléﬁsﬁ?tﬁ%a AR cipgrate KBBYating anexempliBnrrecesa & dragmiting 1  UE, such
reception of packets from UE 105-1 and the

as UEdPPds gonwdl brpppravissddahal thapropese desstibedjingesrgctipewith Fig. 14 may be
above. The foregoing description of inplenentations

perfgymed bgesvirdlése starian, isoeh asblgvice § 1 hoAs ilhseatcdnh Rig., be an exemplary
exhaustive or to limt the inplenentations to the

procgs dad@ maf begn ciithat@satking amtiktis®t clegard,UR (tRodkodO8ptBor example,
descri bed herein may have broader application.

deviddUr t5hedy; rebdsed (Bt UM 0L ORGBEHpSHIEOF FdckiRBY 4A8 @hdittthgdEthe same
i ncapabl e of receiving and transmtting at the sane

timel 1 Me may be capabl e of supporting eight tineslots per
carrier, which currently is limted to UEs having a

A scHRR 6 tﬁbﬁ%}? %@ttxla s@%?@é 83 g%‘to the 6@%{1&&9 9410:)\,‘113 910%‘ Il]l S may

series o has een descri bed w
tlans‘r}rlto(g:nﬁeso%%lsorfl: g%&és Haf %er%%ﬁ'g?@érﬂz 14, é%fg%?sgﬂ %ﬁr of the

Datagléa:y%%ﬁ%‘nanot{égeg d]?ﬂ te g; 8@5 %@g&%lggghrgtesgge(ﬁﬂe to transmit
rocesses illustrated in Fig 12-14 and/or oth

(blocgr(b‘é:léés%wa% Liheypy Haw%@aéﬁ ORy 8@&?# toeldE HE7djtp be ﬁ@éywsé during the
gfrforned b%wone or nore devices based on instructions

schedilgfodsrnamita Thisrmput e paradebéenieaigh devibe 11 tekogndzes that UE 105-1
apparent that the device(s) described herein may be

is indapgil e net @ding andriansnditivg et tatsathetins. of sof t war e,
firmvare, and hardware in the inplenentations

AlthaughFsg. rlatiwektriates thenflugpresss 400, acihkalimpeidenartienss Gter, additional,
or specialized control hardware used to inplenment

or difffiesepeRNcRPihsy BOBSfdRkd | FO dxalPR, HEN&N150Ray rERMSsmit fikets not
operation and behavior of a deV|ce(s) was descri bed

receiVd HYOUE 106f] ecfu%ﬂg end Rhidi SREGLEH CDSGEL oy ﬁlaﬁ Qe€rmink Which packets
bei ng under st oo hat software and control hardware

to re-transmit based on the reception of packets from UE 105-1 and the corresponding timeslots,

as previously described above.

The foregoing description of implementations provides illustration, but is not intended to be

exhaustive or to limit the implementations to the precise form disclosed. In this regard, the

concepts described herein may have broader application. Further, based on the concepts

described herein, a UE incapable of receiving and transmitting at the same time may be capable

of supporting eight timeslots per carrier, which currently is limited to UEs having a Type 2

classification.
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can be designed to inplenment the concepts based on the
description herein. Even though particular
W@ uobiiswapd ons of features are recited in the cPEI/8IB2009/050421
and/ or disclosed in the specification, these
conmbi nations are not intended to limt the inventionpzﬁns“mn
In fact, many of these features may be conbined in
mays not specifically recited in the cl ai ms and/or
sclosed in the specification. enment, act
In aqdﬁm Whi§ wshictgblogks hen ey descathed afptbuif%,aad foghe EWé‘EFF‘%f’ lﬁléstrated in
construed as critical or essential to the
Figs j 12pl4e thermrdariod e tdeaks maydd nimslifeddnn oitice splempitptiing] Yurther, non-
descri bed as such. P25975W01 CLAIMS 1. A nethod,
depepdmt bloplesdniybapartemed guiapaiieht It (s1:0%) to bk endgstoad ihai the ppeesses
an uplink transm ssion, characterized by: receiving
illustfdt@Din, Fids305)1 4 aby/ot biberysedeseqds hiep htve Be@b Hedcribapladtia, iy be
transmtting and receiving sinmultaneously, a schedule
perfdred bRBSMdAmEtALRYIE: WRedd inktkictidRd Q6fel BE a(cdmpbter-Ae3ddle medium.
by the user equipnent, whether there is data to be

It will E@Q%f&éntt Qe o1 Jebi%e(‘épdlés&lfbed%@@n{ REEHY hﬂ}gel(lgl%g’(pln ka3 ifferent

user equi pment, during a tinhe correspondingto

formd Q?Sé)m?éj lﬁ'n% agr?d ﬁ&&gﬂs at ﬁg M%lteplegtaqg%m l{l&xlétedm% ﬁdgtures The

eterﬁ1ne that ere is no ransm t

hod_of.
actua% softwar Ic%#enog‘ s{)%fﬂtﬁ %néxo ngﬁgfﬁge uchgﬁngP etl%egg%%e cogcepts does not

i nk_over the receivin g% oci at ed

limit fl??em Pi ARYS: Wfeperation gndd%et'%Y IS o %SCF‘B Hilypnt

to be transn1tted on the uplin and transmtti
refergngs $asthe sprefipagof e ¢ade —ubbqlwurﬁfsésgwddhatt%wgr@ﬁé@ Gpmrol hardware

3. The method of claim1, further conprising:
can bgdiegignadite implemeaby cersents based wihdhd dpscraftiontherciiat a on

the uplink over the receiving of data
Even though particular combinations of features are recited in the claims and/or disclosed in the
specification, these combinations are not intended to limit the invention. In fact, many of these
features may be combined in ways not specifically recited in the claims and/or disclosed in the
specification.

No element, act, or instruction used in the present application should be construed as critical or

essential to the implementations described herein unless explicitly described as such,
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associated with the downlink, when it is determ ned

that there is data to be transmtted on the uplink;
waeogediexti ng (1325) a tinme within the schedub@I/sE2009/050421

begin transnmtting the data on the uplink so that a

remaining time wthin the schedule for receiving dat

associated with the downlink is maxim zed. 4. The P25975WO1

nmet hod of claim 3, where the data to be transmitted is

oL f an amount that is smaller than an avail abl e
—AgMc?dwi dth associated with the schedule. 5. The net hod

of clains 1, 2, or 3, further conprising: receiving
(1230, 1335), by the user equi pnent, data on the
L. dovingthed, petlpin ey brviveuset envirmt ESbrid iripritizingtae uplink transmission,
when it is determned that there is data to
Chalgcgaflgghgmtted P25975W0L 6. The method of claims 1, 2,

receiging3 Z(Wn @B@5)! hyethu sedr cqujinpnE(n05)i iscappiele af iragniitingaed ebeiving
dyn c allocatjion node or dynanic allocation
Slmuﬁﬁ’&e uS 5%8‘?‘%{%&?816‘1‘ %@Taé%nr?él wplnk o3 where the
dete@izl€ qmlse 13 35) 1 ByaR8 Gidr efipmeiat ahbilanhit i€t ioPRSAbSitted on the
associated wi th an upl i nk timesl ot assignment. 8. The

uplingpgitbd of claim 7, further conprising: sel ecting

recel(n]n%%@ﬂf ﬁ@j’@)t%}]ﬁthg LEg S ﬁinsnentb rﬁr{éea t#’rﬁ? F}or?&? ’th schedule, data

begi nni ng f at est timesl mesiots for
assog¢iataeh smthtatdomglinkevidatiais defesninegd that;thdetlenasrﬂatemb bdradnsmitted.

there is data to be transmtted on the uplink. 9. A

devi ce (105) characterized by: a nenory (215) to store

2. 1 nSlg methbO®vsclaiant fanmrQsﬁgﬁgﬁg(Zlo) to execute the

instructions to: recelve 1205, 1305) an uplin
me%l?ﬁé%o@?%d)tt FInsmTHOD of dheé Hethe yalnkoever a@tré%eevneagfl@a

assockRdP WML RInIREKEen iBisWRIeBmninRd RE:t tHeANS Akt t&Fe trARthitted on the
uplink; and
transmitting (1225) the data on the uplink based on the schedule.

3. The method of claim 1, further comprising:

prioritizing (1320) the transmission of the data on the uplink over the receiving of data
associated with the downlink, when it is determined that there is data to be transmitted on the
uplink; and

selecting (1325) a time within the schedule to begin transmitting the data on the uplink so that a
remaining time within the schedule for receiving data associated with the downlink is

maximized.

4, The method of claim 3, where the data to be transmitted is of an amount that is smaller

than an available bandwidth associated with the schedule.

5. The method of claims 1, 2, or 3, further comprising:
receiving (1230, 1335), by the user equipment, data on the downlink, during the time

corresponding to the schedule when it is determined that there is data to be transmitted.
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select (1225, 1325) a tine within a tinme w ndow of the
uplink schedule to transmt when it is determ ned that
W@ b®p@34185 data to be transmtted, or receive (HQBSE2009/050421
1335) froma downlink wthin the time wi ndow of the
upl i nk schedule, when it is determned that there is
no data to be transmtted, where the device is of a P25975WOI
mul tislot class that is incapable of receiving from
the downlink and transmtting to the uplink at the
same tinme. 10. The device of claim9, where the
pr [ ther i CRELArltl ze: g
O Rl e ot & st Pt S Pb fchie n one of extended
dynagogwnlldcaiion mhénoi dynhwicdaloestivinneedet hat there is data to
be transmtted. 11. The device of clainms 9 or 10,
where, when selecting the tine, the processor is
7. furThdweethodnf tlginiseld 21 63, stkef0he scheiiule s @insing the@dtfidentifies
. transmitting.so tha%_a remaining time wthin the
timeg] s iaﬁgl?‘”éteﬂé’gm @ ypding dggslebassiggrili ng from t he
downl i nk. P25975W01 12. The device of claim9, where
the processor is further configured to: transmt the
8. datlee wathpthef ¢lpim hKunzessgmprisingie sel ected tinme. 13. The
[ l.al . e. proces [ -
seleif} (25l Mheddo gy e e V35 BniCp B BEEERRD gifst tmestorof
the timeslotsnfot renstrinid g wienthoywhikn ithedetpiniindd thathiegte isslaleet dreeransmitted
ﬂfhe'ﬁgta is transmtted on the uplink. 14. The device
on thsgiblipksi g 9, 10, or 11, where the device includes a
nobi | e tel ephone. 15. The device of claim9, where the

devi ce includes a user equi pment conpatible with a
9. qoKsyics(iIberrdcitizRbBY e conmuni cati ons/ EDGE Radi o

ASEESS sTNBL peci fication. 16. A device (
a mell @ 5”% s mSWanﬁ

characteri a nenory (260) to store
a procerson (@) tomsgcutartte instructions to:

receive (1205, 1305) an uplink schedule to transmit to another device,

detect (1215, 1315) whether there is data to be transmitted, and

select (1225, 1325) a time within a time window of the uplink schedule to transmit when
it is determined that there is data to be transmitted, or receive (1230, 1335) from a downlink
within the time window of the uplink schedule, when it is determined that there is no data to be
transmitted, where the device is of a multislot class that is incapable of receiving from the

downlink and transmitting to the uplink at the same time.

10. The device of claim 9, where the processor is further configured to:
prioritize a transmission of the data over receiving from the downlink, when it is determined that

there is data to be transmitted.

1. The device of claims 9 or 10, where, when selecting the time, the processor is further

configured to:
select a timeslot to begin transmitting so that a remaining time within the uplink schedule is used

for receiving from the downlink.
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a processor (255) to execute the instructions to:
recogni ze (1405) a nultislot class of a user equipnent

W@ 109341b@mt i s i ncapabl e of receiving and tranBCi/SEA00Y050421
simul taneously, transmt (1410) on a downlink to the
user equi pnrent a schedule for the user equipnent to
transmt, and transmt (1415) data on the downli nk t §25975WOl
t he user equi pnment to be received during the schedul e
to transmt. 17. The device of claim 16, where the
device includes a wireless station of a nDbiIe net wor k

12. 1 8Thé&ie§l¥c%to? maﬁﬁ Ar L€ rtliengg%elg%/oi é%@?tﬁgrr co%ﬂ nt (105)

recei vin an up schedule

transtrot the dms oh the upexakibm@d(ommele]:&:ﬂi@ﬁmet he upI | nk schedul e;
detepnining (1215, 1315) whether there is data to be
transm tted; P25975W0L prioritizing (1220, 1320) a

13. t I ERSAvESioPBlaths HRbAl WR@Breithe hrocbedral Mirthetdnffidtreti her e
is data to be transmtted and transm tting the data

receie fapt B A inkpyithik thed pegryindows theamdingy ﬁﬁ@d‘(ﬂI pgyre the data is

trans OHQQQﬂpgﬁfOC|ated with a downlink during the
upl 1 nk sche e when it is determned that there is no

data to be transnmtted. 19. The system of claim 18,

e er_egui.p incapabl.e .of tra sn1tt
14. mgher%etge o%lg'lalm &,;’ir(])egrglg Freng 3‘“8’606 uﬁ,%lééeg}? Spilo lepho%e
clainms 18 or 19 further conprising: a MAreIess

papl e of transmtting to the user

st ti n (115). c
15, ep‘%%ﬁ% S Fing §1 Vhiee erlsuige drcfusic p 458 sryipmenteomgatible with a

Globﬁmmtéhﬁffof PREALE SR MBNSBHEH RENY ARSE 'Né@&érﬁr@@ERAN)
X ?x%ﬁgtable by at | east one processor
pecifica

16.  Adevice (115) characterized by:
a memory (260) to store instructions; and
a processor (255) to execute the instructions to:

recognize (1405) a multislot class of a user equipment (105) that is incapable of receiving
and transmitting simultaneously,

transmit (1410) on a downlink to the user equipment a schedule for the user equipment to
transmit, and

transmit (1415) data on the downlink to the user equipment to be received during the

schedule to transmit.
17. The device of claim 16, where the device includes a wireless station of a mobile network

18. A system characterized by:
a user equipment (105) capable of:
receiving (1205, 1305) an uplink schedule to transmit;
reading (1210, 1310) the uplink schedule;
determining (1215, 1315) whether there is data to be transmitted;
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(210) of a device (105) that is incapable of receiving
and transmtting at the sane tine, the
w@0epas4ars r eadabl e nmedi um characteri zed by: onECHSE2009/¢50421
instructions for receiving (1205, 1305) a schedule to
transmt data on an uplink; one or nore instructions
for determning (1215, 1315) whether there is data t §23975WOl
be transmtted on the uplink; and one or nore
instructions for receiving (1230, 1335) data
asBoeitaied 1484, H 320 dovarisingszion @f datp gvhgn ttiigygetermined that there is data to
I - ' I ] en it is
be nGRpFAP A HARnl i E 4G 1R 5 ORI A e
2 2recdilimg 628001 £S5 de@dadok ptatediiuai@fnlmkaiurm@ the uphiek echedule when
. e devjce includes a yser equi pment of a Type 1
nls@%ﬂ?%?%“ﬁ%ﬁ%%ﬁ@ ?uﬁﬁiwé@ﬁﬁﬁ?ﬁg-readable nmedi um of
claims 2 1 or 22, further conprising: one or nore
instructions for prioritizing (1320) a transni ssion of
19. dafbe viem elisdaimddemhpisghotseretuprayy scinegrablew fransyging and

mcd@ﬁ&ﬂhh&%am@ﬂﬁ%,it is determned that there is data to
betransmtted on the uplink; andP25975W0lL one or nore

instructions for selecting tineslots (1325) within the
froma |l atest tineslot

schedul g t ranspit I nni.n
20. of?ﬁ%%S%Fﬁggﬁg %?g%51%2§u‘?FPTgﬁ$?% transmt the data.
a wireless station (115) capable of transmitting to the user equipment the uplink schedule to

transmit.

21. A computer-readable medium containing instructions executable by at least one processor
(210) of a device (105) that is incapable of receiving and transmitting at the same time, the
computer-readable medium characterized by:

one or more instructions for receiving (1205, 1305) a schedule to transmit data on an
uplink;

one or more instructions for determining (1215, 1315) whether there is data to be
transmitted on the uplink; and

one or more instructions for receiving (1230, 1335) data associated with a downlink,
during a time corresponding to the schedule to transmit, when it is determined that there is no

data to be transmitted.

22. The computer-readable medium of claim 21, where the device includes a user equipment

of a Type 1 classification.

23, The computer-readable medium of claims 21 or 22, further comprising:
one or more instructions for prioritizing (1320) a transmission of data over the receiving of data
associated with the downlink, when it is determined that there is data to be transmitted on the

uplink; and
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one or more instructions for selecting timeslots (1325) within the schedule to transmit, beginning

from a latest timeslot of the timeslots, to be utilized to transmit the data.
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