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8 (57) Abstract: A UE system implements dynamic link adaptation by adding or changing (Fig. 3E) control information to notify a

receiver which timeslots and codes are currently active and which fimeslots should be avoided. The UE provides synchronization
O such that the receiver knows which timestots and codes the UE has used to map the coded composite transport channel onto physical
a channels. The UE attempts to avoid the timeslots which are experiencing transmission difficulties, while attempting to ut:llze the
timeslots which are not experiencing transmission problems.
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Abstract: A UE systeminplenments dynam c |ink adaptation by addi ng or
changing (Fig- 3E) control information to notify a receiver which
timeslots and codes are currently active and which tines| bMaradi96d be

avoi ded. The UE provides synchroni zation such that the receiver knows which
timeslots and codes the UE has used to nap the coded conposite transport
channel onto physical channels. The UE attenpts to avoid the tineslots

whi ch are g)‘?ﬁ@?‘%@ﬁci ng transmssion difficulties, whifF&UE2EEHting to

utilize t j.oes)| ' e ' Lng transm ssion problens: 1
Mar ch 20@@)%\3\1) @%@@%ﬁé@%ﬁ?ﬁ%&%b HX (EPINDAPTI ON FOR
TIMVE DI VI SI ON DUPLEX (TDD) [0002] BACKGROUND [0003] The present invention
relates to the field of wireless conmunications. More particularly, the
present i[¢i@@hti on relates to a BAGEGROUND on duplex (TDD) conmunication

system \Mﬂ]b %Euses dynam c_|ink adaptatjon for transm ssions between user
equi pnen @ ) andb&Psssbinyention selateiayihg lield of vieless spmemaielions pr opagat i on
conditio i i ) - ular . able to
Crans ¢ oPde it dhe froBG SR A o S (R SR ARID 22" Such s

vi deo andothmimeicatioh sghteumivhiat sses tignabivtinkdidhpation fe trasmiéstashbawen as speech.
Referring to Fig. 1 plurality of user services are shown as individual
data str %ﬁ‘r&eﬂmﬁ’ﬂ@%te(qﬁd‘?l@iad%? Séﬁ?na(%'i) e aARstaler changing meepagdiont r ansport
channel s A 4iBns G, Whereby the data streans are coded-and multipl exed. Each
‘transport channel A, B, Cis assigned a specific coding rate and a specific

© transm s§0004) ti mBhirddepéruiadn (BE) cellifasysietli G ablRterABR b Kid@andehe nunber of
transmtted bits of the physical layer, and the TTl defines the delivery
period offserdcss fuxhigh dyataie serisss suchpayiden anddeternpiglowajoadsotodowt he TTI nay be

either 1 r..80 . Ml t.i pl ransport channels A B, C are
mul ti pl e>9<aet?i ?#%Sgeg‘g%egPu‘%natsgﬁe@f%glg%g&m% 1%'2%5581"f$%§€‘8?’i5"%£ﬁ?¥8| ( CCTr Ch) .

- Since t hehdwalasGRdivEiualedhes stivadiba TRkdd! BdividialQfata {tFeais RS dssigh@angel s A, B, C,
it may have a plurality of different coding rates and different TTIs.

[0006] Fopnspephsneels AyB (s pdewebytha Aeresireamprerg codgdandmuitptexedTacAnd t r ansport

channe’ BBy Aol A, BT oMiodefi & Qedlnd Soding Folkhnb §L9RAR ehfnBlsioh " 2nSPOr !
L time interval (TTI). The coding rate determines the number of transmitted bits of the
physical layer, and the TTI defines the delivery period of the block of data to be
transmitted. For example, the TTI may be either 10, 20, 40 or 80 ms.
[0005] Multiple transport channels A, B, C are multiplexed together into a coded
* composite transport channel (CCTrCh). Since the CCTrCh is made up of a plurality of
transport channels A, B, C, it may-have a plurality of different coding rates and
different TTls.
[0006] For example, transport channel A may have a 20ms TTI and transport
channel B may have a 40ms TTI. Accordingly, the formatting of transport channel A.
in the first 20ms and the formatting of transport channel A in the second 20ms can
'cha_nge. In confrast, since transport channel B has a 40ms TTI, the formatting, and
hence the number of bits, are the same for each 20ms period over the 40ms TTI
duration. Itis important to note that all of the transport channels A, B, C are mapped
to the CCTrCh on a TTT basis, using the smallest TTI within the CCTrCh. The
- transmit power is ultimately determined based on transport format combination applied
 in the smallest TTI within the CCTrCh. |




in the first 20nms and the formatting of transport channel A in the second
20ms can change. In contrast, since transport channel B has a 40nms TTI,
the formatting, and hence the number of bits, are the sahMare2088ch 20ns
period over the 40ns TTlI duration. It is inportant to note that all of the
transport channels A, B, C are mapped to the CCIrCh on a TTl basis, using
the smallest TIT within the CCTrCh. The transmt power is ultimtely
det er mi nedVBA¥¥P2HN transport fornmat conbi nati on applBCFS22#% he snal | est
TTI within the CCTrCh. | 1 March 2006 WO 03/ 015322 PCTI US02/ 24898 [ 0007] It

shoul d be noted by those of skill in the art that each individual data
st r eam \WQ07] haveltzhould o optad oy theas of skill is theartithateesh piiriduabdatehannel wil |

h | ated data. ., Alth h .t t . | ated t
cach ot e pkpadk ! Pt Ben gty v dreh PR E AR B0B08  Once "t he
smal | esrass-ga-ihteﬁ"id;aﬁi ftel AELGSZH BhseNBR BRS Are@ladldl foshe othed, tyske be det er i ned

how many bits of data will be transmtted and which transport channels
wi | | be distipglyrdiffelentidataimates gi ven TTI. This is determned by the formatting

of the t a. 0Q09] A tran t. fo C, i nati o F is, applied to

“each hl ba[seg)nc‘]cﬁli‘etg’i’?@ﬁi‘?ﬁﬁﬁv@?fn %”&ET#@ASES%{AP@;F@%%%& 1? !Oels for each

{ ranspor, s ARG noRkuHAS of SR Al rhiAHRN bt MlichraAppic ¥@And | and wihi ch
annel's w

transport c coexist in the TTl. [0010] A TFC set is the set of
al | of twWikbpmppodddeviliiaCs gived TTIh&hisisolstegmined by the Smaetiihgefdhegltanot pernit al |

~of the possible TFCs within the TFC s t.o b uppor he UE, a
reduced 19991 of TRCEaRgRet formpateomhmatin B@aﬁﬂﬁg&ﬂég(%sé@gggﬁf . This reduced
set is I S | ' hLEERSw HSe to determ ne
whi ch d%?éﬂeesg‘}lageﬁgg%l'nﬁgﬁ%ga{]t}a- ?gﬁkggﬁdr??cgn%gg%%hannel A B, Ctomp to
t he CCTrigh is tAnstatted fposited Dinad whioltransport dranneiswidizoerst (fECTYL i s an

I ndicator of a particular TFC, and .is tra L.tte o the receiver to
i nf or m PO} ecei vl Fghictis the é?fs‘ﬁ&pt‘)fél]‘?aﬁ’ﬂﬁﬁgéﬁtﬁé' gfc'}‘? JPagalPD ¢ he current

frame.  IRSuiRRab S neriB Rt Qe TRESRI Db BiGhiomby | be able Lo

interprecf’ I'Ch physi ca s. and which tinmeslots have been used.
the UL, a reduced set of TFCs which are supported by the UE is created. This reduced

set is called a TFC subset, TFC selection is the process used to determine which data
and how much data for each transport channel A, B, C to map to the CCTrCh. A
transport format combination indicator (TFCI) is an indicator of a particular TFC, and
is transmitted to the receiver to inform the receiver which transport channels are active
for the current frame. The receiver, based on the reception of the TFCIs, will be able
to interpret which physical channels and which timeslots have been used.
Accordingly, the TFCI is the vehicle which provides coordination between the
transmitter and the receiver such that the receiver knows which physical transport
channels have been used. ‘

[0011] In TDD, the UE typically calculates the required transmit power based
upon a signal to interference ratio (SIR) target that it receives from the base station.
Knowing the TFC selected, the UE calculates the required transmission power. If the
RF propagation conditions are optimal, a TFC will be selected such that the maximum |
number of bits are transmitted in eéch timeslot. However, as RF propagation

conditions deteriorate and the UE calculates a required power that is higher than the

2-




“Accor di ngly, the TFCl is the vehicle which provides coordi nati on between

. the transmtter and the receiver such that the recei ver knows which

physi cal transport channels have been used. [0011] In TODMathe? 00k
typically calculates the required transmt power based upon a signal to
interference ratio (SIR) target that it receives fromthe base station.
Knowi ng the TFC sel ected, the UE cal cul ates the required transm ssion
power. |f YR&MEE propagation conditions are opti mal PCEUFRESH |1 pe

sel ected such that the maxi num nunber of bits are transmitted in each

ti | ot .  Howe RF pro L.on onditions deterjiorate and the UE
caloul at %%}ﬂ“%uwéa“%w%ie BS‘OO%‘r Ofﬁ%?ﬁtsmh?raffef'ol %fh%ﬁ’im’i all abothe degired 2006 WO
03/ 01532 fdPatiddSR UBASR et BRAF M. hONBRINEnRONRITIY sublt®), Wesigd Or der to

transmt all of the desired information, a different set of TFCs, (i.e.,
t he af or wipsted whirhaviltbesunpodatis by thersexitpem alleelblt pobwentoif the Ul [Thisbe support abl e

. by the I mum al,l owabl e po of the UE. This |ti matel y reduces the
anount gﬁlﬁtagt[eg rteﬂ‘é('te\é\?l??eatﬂw& gyt I%gF Pilﬁmgola}é‘ﬁ e ,S“PE?% andeduces t he
power reggﬁcregﬂig%wel[@%ehﬂ summary, the system chooses on a TTl basis

“whi ch transport channéls w |l be active and how nuch data will be
~ transni ti08R]i n edokuromery, tiheystRChseskemtd THI bagis whiels Sarspiriebaringlso account t he
physi cal _transm ssi.on difficultjes, (maxinmum allowable power being one),
and redu‘g’ﬁflsbctaﬁ‘évwg'PWéPucﬁlrdéﬁmg%'if@ﬁm%t?&ﬁi fachone-dhe dFCselpgtiopi ne  durati on.
- [0013] Afyh&ks P8 i hidoRhiGnd : ined into a
“single ﬁ;CIECTrSCh tlhe C&Tr%] I{hgg?ag%&sglg%%gﬁ?ggmﬁﬁsdé?aﬁ%gﬁgggﬁg%s are mapped
separ at efower beingome) ndbaiucafthqitysica ahnsatigionetuirchiRn B sepstigws, t he
physi cal . channels may exist in one, or a plurality of different tineslots,
and may WPze a plurality of different codes in each timeslot. Although
there argogs MaNYA S gk ' ' ' 4.0, the_downlink, it
i's nore [tgy%i?cal tof?c:%avgl,l 0?&%@ Onrg@%&g%(%g&%%%egr*?%%P% downlink in

a parti cCEChy tha€X1ICh id thert segmenibd aid, thésbeE@nérss dréfpped¥eaeatétian two codes
In a

onto a number of physical channels. In TDD systems, the physical channels may exist
in one, or a plurality of different timeslots, and may utilize a plurality of different
‘codes in cach timeslot. Although there are as many as 16 possible codes in a timeslot
in the downlink, it is more typical to have, for example, 8 codes in a particular |
downlink in a particular timeslot. In the uplink, there is rarely more than two codes in a
particular timeslot. In any event, there are a number of physical channels defined by a
plurality of codes in a plurality of timgsiots. The number of physical channels can vary.
[0014] In the Universal Mobile Telecommunications System (UTMS) time
division duplex (TDD) mode, the CCTrCh is mapped onto the physical channels by
assigning the timeslots and the codes in consecutive order. For example, the first
timeslot is selected for mapping. The first code of the first timeslot is assigned ﬁrst,.
and then the remaining codes of the first timeslot are each assigned consecutively until
the last code has been assigned. Once all of the codes from the first timeslot are
assigned, the second timeslot is entered. The mapping process is repeated using each of

the codes from the second timeslot consecutively until they have all been assigned.




particular tinmeslot. In any event, there are a nunber ofphysical channels
defined by a plurality of codes in a plurality of tineslots. The nunber

of physi cal channels can vary. [0014] In the Universal vobMagch 2006

- Tel ecommuni cati ons System (UTMS) tinme division duplex (TDD) node, the
CCTrCh is mapped onto the physical channels by assigning the tineslots and
the codes in consecutive order. For exanple, the first tinmeslot is

sel ected f¥PHHPPBng. The first code of the first ti FESUER243 as5si gned
first, and then the remaining codes of the first tineslot are each

assi gned_consecutively until the |ast code has been assigned. Once all of
t he codeB%?bm t hEhempappingprasessifona speaific usersvipment (WHrnderdVidS isi mes| ot i s

ent er ed. i S,hS. [€e t ed i h, of, the codes fromthe
Socond. 1 b8, HARE RS RE BF B85 ok e R ESesti, PS5 Shtes i O8> 5 2 Mar o
2006 VO §:3td)d382%, abCT2 080 24 R4 BRR Al 9Pt BE allratciRBIH JaBedPITRERIDASOr a specific

user equi pment (UE) under UMIS Is “shown in the exanple of Fig. 2A having
12 ti mestusktgngsis thataye shgwa eféshaded” argchnsideradeir porpe®s of illustration,2 t ot al codes

Al -A12) t N [ confi d._Th d d ti ts that

Shown asuodn Befrea gt SRt BIF Gite 5y Fps5RE oen Alealet S ' not o be

al | ocat agke). t Phé ARCRAINS Boitiohdof hridsEECSI-BRWIIBY aIRNES RERAscRIdRCat ed to ot her
8gﬁvv| Il

UEs). The al l ocatabl e portions of tinmeslots S4- be assigned in

- consecut ¢rder stastinat timeslot 34 gnditodes felsin cachSimeshn svilt belalso Ssignéciineach ti ni esl ot
will be al so assi gne in. cqc])njgcu i ve o der. sum ng that 12 codes will be
mapped i PEHEVHERTerSs B qpdes ¢ %F%@Bﬁq@ﬂ%fﬁ SIS oA with code
Al bei ng b i3 . ; iagl_ggn i ) 016] Al t hough
the pri orﬁgﬁlﬂ%ﬁgg@s@s% %ﬁ"@%@?é‘&%ﬁ%pr owegggétglﬁltggoé%?ﬁér?e;ugr mappi ng t he
dat a fr oassighed I&ETr Ch onto the physical channels, there are some drawbacks

with thi ocess e ransm ssion prob) ens _are encountered within a
singl e t@ﬂg | ot , %uak%ﬁﬁ‘l@ﬁ%@ﬁsstsﬁ%w%@gﬂg'gﬁpF?Va‘?FéHF“s@}t’Bﬂf(ﬁow_er exceeds
the  maxhmym At QaPhem Yk RVEEL o‘ﬁﬁith%@?%ﬁa’i C?ﬂ.gnn%fénﬁﬁi:%&feys%gﬁss' gnment  of

timesl ots ""and codes for mapping t nto the physic channel s as
set f or tdvawbackhwith this process when transmission problems are encountered within a

single timeslot, for example, when the desired transmission power exceeds the
maximum allowable UE power. The process of consecutive asé.i gnment of timeslots
‘and codes for mapping the CCTrCh onto the physical channels as set forth in the
UMTS-TDD standard tends to exaggerate the problems when a transmission problem
occurs. By way of illustraﬁon, due to the consecutive manner in which timeslots are
allocated/configured when a transmission problem occurs, it typically ocours in one or
several ofthe earlier timeslots. When the system detects a problem, for éxa.mple, when
the desired transmission power exceeds the maximum allowable UE power for a
certain TTI, the system selects new TFCs such that the data requirements on all of the
timeslots are reduced. Since the UMTS-TDD standard specifies that timeslots are
assigned consecutively, if the transmission problem is in one of the first several
timeslots, the system will stiil begin packing data into the earlier timeslots, where the
problem is at its worst, and will leave the last timeslots relatively empty, where there

are no transmission problemns.




UMTS- TDD standard tends to exaggerate the problenms when a transm ssion
probl em occurs. By way of illustration, due to the consecutive nanner in
which timeslots are allocated/ confi gured when a transni s§Machp?Bl em
occurs, it typically occurs in one or several of the earlier tineslots.
When the system detects a problem for exanple, when the desired

transm ssi on power exceeds the maxi num al |l owabl e UE power for a certain
TTl, the system selects new TFCs such that the data requirements on all of

the tineslots ar reduce Si nce the UMIS-TDD standard specifies that
tineslots are g et dBhsiercraratLytes fhe proflem; Singh Saf S5 BAVEFBHE & i s i n
one of tfgeki 61§ﬁ1e SRV herd ih@i%%l ﬁmprombﬁ ey ﬁﬁq@mtwhhtlha%dﬁrhbzaﬁ%r'sunackl ng
data into the earlier tineslots, where the problemis at its worst, and
wi |l | eabeepathed with data (Thivesdngneficient wiilizgtisinypf thprdip, resplweese t here  are no
transm ssion problens. -4 1 March 2006 As a result, the system exacerbates
the problemsince data rate requirenents are |lowered on the tineslots
where there is not a problem ammiaresl ots that have a problemw |l still
be packed with data. This is an inefficient utilization of the radio
resour ces. SUNI\/AWCC‘IWH&D&% v8h &t aspgft o thy prosens nvepsigs dhergis PEQY@%F‘@E@ nt
Jdinventi

cormuni cat I'on L@E tﬁat%’&n&]?sglecgns@ H"Eﬁ?l nme fftSh bglﬁ)gﬁlggﬁ 218{'33%5%5

(TDWVA) / C(dM!cvdesdlﬁsioﬂﬂuiﬂtlplp lae:csa({CBMS\) (bl py Sedecting alhyutﬂﬁhgoit ileagr euad

utilizi n ai | east one ngil of froma plurality of available tineslots
“and at &tot §am a MIW?W I51tieslpts and g feagt gppergde o2 Poligobpides g nmeans
for cal cut 8 ing:ofensAHC A, P lon ol T Ahnosi$e o BOWER FealiGHHb kit O
transmit data; means for determ ning whether said cal cul at ed power for
each ti nissi mean@f@‘ebdsnmng whatteh edid calculaed pewdr dor aa@nmashgemeﬂes kim¢skold;x ceedi ng

said threshold from sai d avail.able ti ts to det n mai ni ng

¢ s ot Seh A HECY BF SOPIpErrg RN HERENY Fp UF “GHF PR G Tiresl ot s to
~anot her  rem@RRY Rhets; NBeab idk isigdRlhg TR AAHEQN ofthaidngmﬁlﬁing tinR8MisNb Rfothdr eS| ot s
and the codes within said remaining tineslots to support the-

communi cerimppicating uaikcendomssoe forj using sa1d conaindngtipestts ofl thé eodes aithintsaidnvent i on,
t here |s [.OV] gui brent . ( UE) which inplenents dynamc |ink
adaptlon {%mmg 10%510 PV cinotﬁ Upt ex ( T'oD)

In accordance with a second aspect of the present invention, there is provided a User

Equipment (UE) which implements dynamic link adaption in 2 time division duplex (TDD)

communication fofmat by transmitting timeslot and code allocation information in a data burst,

the databurst having a plurality of fields including two data fields separated by a midamble

field, the UE comprising: means for transmitting, in at least one of said fields, an indication of

timeslots to be used; and means for alloclating codes to said used timeslots in consecutive order until
 all codes have been assigned.

' In accordance with a third aspect of the present invention, there is provided a User
Equipment (UE) which signals code and timeslot assignments to support a communication of a user in
a wireless hybrid time division multiple access (TDMA)/code division multiple access (CDMA)
communication format, utilizing at least one timeslot from a plurality of available timeslots and at
least one code from a plurality of codes, the UE comprising: means for calculating, for each

available timeslot, the power required to transmit data; means for determining whether said




comuni cation format by transmtting tinmeslot and code allocation
information in a data burst, the databurst having a plurality of fields
including two data fields separated by a midanble field,1Magh2086
conprising: neans for transmtting, in at |east one of said fields, an
indication of tineslots to be used; and neans for allocating codes to said
used tineslots in consecutive order until all codes have been assigned. In
accordance with a third aspect of the present invention, there is provided
a User Equi pnent (UE) which signals code and tineslot assignnents to
support @lcal@pdasriciat seehinsslolexgpedsi prodetergingfl fhueshald; msppsyiprdoadinginfermition on

mul tipl . %M [ VieSi I (Qg}@? CORTEYNi cati on
f ormat , etatg‘%ﬁﬁrg%hdéu-gat egés} G%[ﬁgwtﬂ ?h%}g?ﬁtﬁ&e%l?@lﬁ@%&g 3§%F| ty edféltvai I'abl e

t i mesl otikregtiolll; ateans|ferdsidingrie coodel Hir gnera iph secadd dety ofofmeslod @sf exctrd shilt
conprising; neans for calculating, for each_ availablg. tipeslot, the power
r equi r edPredstepingssiresholyl; mgans rf%rasﬁ%l%]i“?% Satf‘eft%étrar‘i‘li PG4 ﬁﬂ%‘?ﬁg}mg‘gﬁ tg angghey nprch
12006 cal GlahRetinR AR and REanS RERink EABRRatiGrFRBRHE it 1 BH8LRIME R tRr eshol d;
- neans for loading information to support said user conmunication in a
~.first seomghnitatioes| ots that do not exceed said predetermned threshold,

means for |oading an encod it, patte in a.second.set of .tineslots that
exceed said pr eg'é?cé?rﬁ?“ﬁ%gl B %gﬁpﬁftt Otrn“g%?{gse?td?vegﬁl%'ntgﬁe i r%vé%e *1Fst and
second s@¥isioPduplek TEISDOU®r BQuipnal (UB) which 8iPdsiGRéd dfnduficitionabdwemans f or
using said information fromsaid first set of tineslots to support the
comuni CE prsie seqand Heib b Erasreidingjamiprality of fimeplota serb dimedet canalde ofseppartipe dtnvent i on,

there i %eagtro%gvi::o%g,%«h@reﬁjj eslogainé{ .0%% %Tocgwllﬁé'n&-@éﬁﬁﬁmmﬁ hﬁﬁ%ﬁl?rglgg) whi ch

supports user canmmuni‘catl ons betfween sai secon

t ransm tdfidag tarspl bdchldhthbirso having redlrginsof fehie incluting sdodataciahia Béparavd bgapporti ng
at | east _one code, whereby tinesl ot and code allocatign informatjon is
comuni cEdERbleAgd et Hfompriing fpeang for dgieninng Gt amowhehnGhEast VD fghi ng a
plural i ttﬁneglfot' odefilsdSr bt iRGintehs BabRudoh Blc Lo Rtk Yoifd tinfEiidamd! €
field, the UE conprising: neans for determning the anount of interference
wi t hi n daeing the laas snotnt ofierserfce havprgitierhighiest ipnigrity;ed tmieame §relleatigsedtsupon t he
amount of jnterference, with tjnes|ot avi ng the. |l east. amount of

i nt er f er'@iEEsIFEVR AEPrRRoCHVi s p‘b‘frft%rv?tﬁf?y éi'ﬁ’ﬁg?féé‘ﬁ@ 'F%ﬁ’g]éqsi BN #§ codes
to timeshgiafedift,accordance with said priority, whereby timeslots with the

hi ghest priority are allocated first,
: In accordance with a fifth aspect of the present invention, there is provided a User

Equipment (UE) which signals code and timeslot assignments in a time division duplex
communication format, the UE communicates with at leaét a second unit, utilizing at least one
timeslot from a plurality of available timeslots and at least one code for each timesiot from a
plurality of codes for each timeslot, the UE including: means for calculating the power required to
transmit data for each available timeslot; means for determining whether said calculated power
excéeds a threshold; means for removing timeslots exceeding said threshold from said available
timeslots to determine remaining timeslots; means for signaling an identifier of said remaining
time.slots; and means for using said remaining timeslots to support the communication.

In accordance with a sixth aspect of the present invention, there is provided a User
Equipment (UE) which implements dynamic link adaption in a time division duplex

communication format by transmitting timeslot and code allocation information in a data
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~In accordance with a fifth aspect of the present invention, there is
provided a User Equipnent (UE) which signals code and tinesl ot assignnents
in a tim division duplex communication format, the UE cbMeroh2Mes with
at |east a second unit, utilizing at least one tinmeslot froma plurality
of available tineslots and at | east one code for each tinmeslot froma
plurality of codes for each tinmeslot, the UE including: neans for
calculating the power required to transmt data for each avail able
timeslot; neans for determ ni ng whet her said cal cul ated power exceeds a

t hr eshol Brsthendatabyest haywsg i anplualifi of delds dnpcludingi g dotsi Beldshicpastied &Y Prom sai d
avai | abl 'daﬁxbl%?lli,% QOH%&E&%: Mes D RIANLAY i&a&&@ﬁh&lcﬁé ABARR ihRbes! gnal i ng
an identifirer of said reffarntng tinmeslots;y and nmeans for using said

remai ni Ngiedn i slagdndttihg i1 atpeelrdne bheidofieidyyan iedit4tion of dcrivebn@lotamessart h a

si xth aspect of the present invention, there . is provided User Equi pnent
(UE) whi tRsSeRprelrlpreungrpaeste active H‘E‘esg&ﬁ i efheodes havqﬁe%aqlaf‘c\%%si on dupl ex
communi cation format by transmtting tinmeslot and code allocation
information in a data 1 March 2006 burst, the databurst having a plurality
of fields including tBRIEFNESCRIMIIGY e BRAWING(®. mi danble field, the UE

conpri.sing: neans.for termning.inactive tineslots and.active tinmeslots;
roans for Ut anemib fig bieh dapemanighEf i Lo opk rrt e ARSI o of
active tigamelots; nmeans for consecutively allocating codes to active
timeslots until all codes have been all ocated. BRI EF DESCRI PTI ON OF THE

- DRAW NG( S) . Fi g. 1 Hig 24 ipthereRulgif a grierrtepds mappipk gggdss-dat a streans bei ng
conbined into a ghyskcal. ch | ig. 2Ais the result of a prior art code
mappi ng process.qﬂ%?gfgﬂgmfgp%%ﬂ?ﬁgr art data burst. Fig. 3Ais a data
burst. structure dfig t3heisfa datl buesrRoEHinFEBE the dicit Rghbadimem thadhg bicedteb] fieldcat ed in
data field 1. Fig. 3B is a data burst structure of the first enbodi nent
havi ng alogasdtin éaa fislél-d | ocated in data field 2. Fig. 3Cis a data burst
structure of the gj rst; I i el I in the

m danbl e. Fig. 36$$§§%m§g¥§i1€§§%m€$¥ngﬁﬁgﬁgﬁﬁ%ﬁtp%ﬁggg%gﬁﬁ%ﬁ?ﬁgﬁt havi ng
a cont r olocdtddeh data field 2.

Fig. 3C is a data burst structure of the first embodiment having a control field

located in the midamble.
Fig. 3D is a data burst structure of the first embodiment having a control field
‘Tocated in both data fields.
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| ocated in both data fields. 1 March 2006 WO 03/015322 PCT/ US02/ 24898
[0028] Fig. 3E is an exanple allocation/configuration of tineslots in the
first enbodinent. [0029] Fig. 4A is a data burst structutbash3096 second
enbodi ment having the first TFClI field nodified. [0030] Fig. 4B is a data
burst structure of the second enbodi nent having the second TFCl field
nodi fied. [00311 Fig. 4Cis a data burst structure of fhe second enbodi nent
havi ng bot{”("“‘"l‘&’é?nfie| ds modified. [0032] Fig. 4D is"&ﬁmg‘ﬁ%ﬁ‘ﬁﬁ?e
. allocation/configuration oftinmeslots in the second enbodinent. [0033] Fig.

5Ais a burst,. structure of the .third enbodinent. having_an encoded bit
pattern @%&ta fF@'%éis.an[eé@g&f' o @n%gugumfgﬁwp metist ure of the
third embgdbdieRht, havi ng an encoded bit pattern in data field 2. [0035]

Fig. 5Cis a data_burst structure of the third enbodi ment having an

encoded H02%bat t eFig: #4 iz héatnbursimbigure/of ¢@6}coRi gmbadimest havilgtie bur st

structur t.hir nmbodi mrent wi thout TFCI fields, having an encoded
bi t pattgFngI??Pﬁgfigqﬂde@ﬁd 1. [0037] Fig. 5E is a data burst structure of
the thirghosopodi Meit amid £\ bubi Sructhie G B8 seddaY it pattern in
data fi erd gp 003%]t Fig. 5Fis a %Iatea bursgtﬁgtﬁrag%(t&@?gm%?ﬁgﬁleebt hird

enmbodi mepgcond eldmeilified.i el ds, having an encoded bit pattern in the

m danbl e 39] Eig,.bGis.an exanple allocation/configuration oftineslots
in the t[]qol[J enbgﬁi %ﬁta.dla‘ﬁ(%ﬁbﬁtwﬁp’ée_ ofghe second epapdimspihayingbpiict ure of t he
fourth enpopiis@iholkg¥dNg an interference information field located in data
field 1

' [0032] Fig. 4D is an example allocation/configuration oftimeslots in the second
embodiment.
[0033] Fig. 5A is a data burst structure of the third embodiment having an

encoded bit pattern in data field 1.
[0034] Fig. 5B is a data burst structure of the third embodiment having an
encoded bit pattern in data field 2.
[0035] Fig. 5C is a data burst structure of the third embodiment having an
encoded bit pattern in the midamble. |
[0036] Fig. 5D is a data burst structure of the third embodiment without TFCI
fields, having an encoded bit pattern in data field 1. |
[0037] Fig. 5E is a data burst structure of the third embodiment without TFCI
fields, having an encoded bit pattemn in data field 2.
[0038] Fig. 5F is a data burst structure of the third embodiment without TFCI
| ﬁelds, having an encoded bit pattern in the midamble.
| [0039] Fig. 5G is an example éllocation/configuration of timeslots in the third
embodiment.
[0040] Fig. 6A is a data burst structure of the fourth embodiment having an
interference information field located in data field 1.
[0041] Fig. 6B is a data burst structure of the fourth embodiment having an

_ interference information field located in data field 2.
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- [0041] Fig. 6B is a data burst structure of the fourth enbodi mrent having an

‘interference information field located in data field 2. -6 1 March 2006 WO
03/ 015322 PCT/ US02/ 24895 [0042] Fig. 6C is a data burst siMaghs@®@6of the
fourth enbodi nent having an interference information field | ocated in the
m danble. [0043] Fig. 6D is an exanple allocation/configuration oftineslots
inthe fourth enbodinent. [0044] Fig. 7Ais the data burst structure of
the fifth ERIYYPHENt. [0045] Fig. 7B is an exanpl e alfC&PEEEHH confi guration
of timeslots in the fifth enbodinent. [0046] Fig. 8A is the data burst

structur the §j . Lnment. [ 004 Ei 8B i.s an exanpl e

al | ocat i ook <§:}onfi gﬁi a??ésﬁggﬁgg"r‘ﬁg% ei’%‘l‘? foul egpbRdimsniaTingcnt [ 0048] Fig.
8C i s aninborferquice irdbrinidan ficld foe@l ityé Alidapb)df tinmeslots in an alternative
to the fifth enbodi nent. [0049] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI ME g& [ 0BiB0ID iple exppleatiocdtionfeofignration biitinkslotds theifhed Wi t h

ref erencg it drawings figures wherein |like nunerals represent |ike

el enents throughout. [0051] Referring to Fig. 2B, a prior art data burst is
shown. Toe44jat a DEiRSTA isGRIMRA kel rated by a m danble
whi ch are fgl I owqub a gua?dd}i@%gri o} g?@?fﬁhﬁﬁgﬁﬁi@g&i s transmtted within
one or bEPMlof t r%gdéiigamemmme gliocstivey/donfigiration B emesIod l thefingoded TFCl bits
depends . nunber of possible TFCs that are supported. Since the
TFCl is transmtted within the data fields, each bit required to transmt
t he TFCI[0o45juces Hiheg A i:1s.. Therefore, it is desirable
to i m'[t ?ﬁe nunt_)gr of @?&?a@gﬁ'itﬁfcﬁ%@@%@e l"-‘é‘?%{”i"'%tn of the TFCl adj acent
to the riPebibl e diigBRsis iwexatriple dilesdtion/configuration of timeslots in the sixth

embodiment.

[0048] Fig. 8C is an example allocation/configuration of timeslots in an

alternative to the fifth embodiment.
[0049]  DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0050] The present invention will be described with reference to the drawings
figures Wherein like numerals represent like elements throughout.
[0051] Referring to Fig. 2B, a prior art data burst is shown. The data burst
comprises two data fields separated by a midamble which are followed by a guard
period (GP). The TFCI is transmitted within one or both of the data fields of the burst.
- The number of coded TFCI bits depeﬁds upon the number of possible TFCs that are
suppqrted. Since the TFCI is transmitted within the data fields, each bit required to
transmit the TFCI reduces the number of user data bits. Therefore, it is desirable to
 limit the number of TECI bits. | |
[0052] The location of the TFCI adjacent to the midamble allows for the best
possible transmission, since interference from the midamble can be canceled and the
channel estimate is most reliable for bits adjacent to the midamble. As those of skill in
 the art should realize, the data fields comprise both user data and physical control
~ fields, although these fields will not be described in further detail hereinafter.
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possi bl e transm ssion, since interference fromthe m danbl e can be cancel ed
and the channel estimate is nost reliable for bits adjacent to the

m danble. As those of skill in the art should reali ze, t hMageh2006i | ds
conprise both user data and physical control fields, although these fields
wi Il not be described in further detail hereinafter. -7 1 March 2006 WO
03/ 015322 PCT/ 0S02/ 24898 [ 0053] The present invention conmprises siX

di fferent ¥Hp¥U™Hents for perform ng dynam c |ink a&&HP%@P%“. The first
enbodi ment, as shown in Figs. 3A-3E, conprises adding a new control field
to the data burst_to indicate which particular tinmeslots are active, and
whi ch tilfE¥lot s sHSuPEsHE Byentige geommsisese sixngiferend senshedimenisn forri g, 3A, a

control fi ‘ . i Fig 3 he control
~field aﬁ(ﬁé@hﬂlp@ﬁ%@@&%ﬁ @tiéﬁl@gﬁﬁgﬁl@eﬂﬁm tﬁs é&M%g%%%%e contr ol
field asconprisestdddingen ndw datifol Geld ko the d3td WRAUS iddi@teCoiEr pirtidulgl d added to
both data field 1 and data field 2. Althougg the control field(s) are

shown i nimaesipss are achivarand sdighitisesials shauid berwoidgd. ot pxampls, as shoyvayinnmy be | ocat ed

in any t4,0 t fi 0, [ of the alternatives shown
inFig. "5 bR cfhird ?%‘ﬁ%%%r oh fiteflto 48R 1. B llus St BT | Yon: T on
the timesikded & data BEAECH AlRndiREI9] Mig! 3G BiRWsthé &trol BEId\abindl of fidt 2. The data
in the control field my refer to "active" tineslots ich include valid

dat a; nepidpmbleubig. 3P shews thecontrohield asided tarbodhdatrefiedd | andadatadfielit.a and are to
be avoi d her el naf “inactive" tinmeslots): ar. i.ncl.yde both active
- and i nac@%@gglflﬁ]ﬁecgﬁql?%fd@ﬁ@ Sﬁ%‘?”ﬂ%‘%ﬁ*ﬁﬁ&”fﬁ?@%@@%/ga&ﬁﬂgﬁl be identified
i ndi vi dusdy May B lobdied ind@$ bbriof bf B Yata ki@l ude a bit string, with a one

i ndi cati naﬁjﬁn active timeslot and a zero indicating an inactive timneslot.

It al so [8AYI d bdnpny etithe Aligrnatives showniwFigt 34130, ddningontprtitseota separatel y
del i neat contrgl. fj.el d. or i.nply.reside.in rtion af the data
el as. ttgientdeld el uehhelonh hifiGheiEoudofulfbenplulitar i on

of ti mes|qaas The IR irl € cor®A NAH nffy rdféiR0 FAcitd” 1BRRRA WREH indiideSR@YN- I n this
exanple, it is assuned that the” control fields shown in Figs. 3A-3D

i ndi cat eiatal;lmayﬁlicilnisl“bmsti@ﬁmsﬂoiamﬁicﬁhawmvdﬂdamd angbd dvaided5 i s i nacti ve.
Accor di rtﬂér%iha%tér%t:t%e”%nésl%tsﬂ%& mlajzysf %%lud%%gthca%g‘?esan liﬁa%i::ll'\%e t%lrleeslots.

The active or inactive timeslots may be identified individually, or the identifier may

include a bit string, with a one indicating an actiye timeslot and a zero indicating an
inactive timeslot. It also should be noted that the control field can comprise a
separately delineated conirol field or may simply reside in a portion of the data fields.
[0055] Referring to Flg 3E, the allocation/configuration of timeslots using the
method of the first embodiment is shown. In this example, it is assumed that the
- control fields shown in Figs. 3A-3D indicate that timeslots S4, S6 and S7 are active,
and that S5 is inactive. Accordingly, timeslot S5 is not used, and codes A1-A12 are
allocated/configured in timeslots S4, S6 and S7. This permits the system to avoid an
“offending” timeslot, such as timeslot S5 in this example, which will not adequately
support a communication without a substantial increase in UE power output.
[0056] Referring to Figs. 4A-D, a second embodiment of the present invention is
shown. In this embodiment, one or both of the TFCI fields are expanded and/or

modified o include the extra data regarding which timeslots are active and which are
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al l ocated/configured in tinmeslots S4, S6 and S7. This permts the systemto
avoid an "offending” tinmeslot, such as tinmeslot S5 in this exanple, which
wi |l not adequately support a communication wthout a subMesi? i ncrease
in UE power output. [0056] Referring to Figs. 4A-D, a second enbodi nent of
the present invention is shown. In this enbodinent, one or both of the
TFCl fields are expanded and/or nodified to include the extra data

regardi ng WR"¥W5¥ nesl ots are active and which are - TUREAS® 2006 WO

03/ 015322 PCT/ US02/ 24898 inactive. Fig. 4A shows the first TFCl field
expanded, and/ o in order to include the extra data; Fig. 4B shows

. ified | 2 A
t he secoHHGWCFIgfn?‘gISI}OW&B’&r@'%mCﬁ@ eYpgaded; and/or modifigdrin grdgmie, and Fig. 4C
shows botfa,iEfk kit =1l [ ueh a .way. [0057]
Ref erring tuo %5 %%F%@%W%ﬁgéO%@gﬁﬁﬁgﬁﬁg %Qe‘i(s) S}f}ﬂnemqlﬁ%gsl ots using
t he met hoxsudia Wiy asitigid shoeboth FRCI fiddsdpamded dodt/dr RioGifRdmemde it is
assuned that the control fields showmn in Figs. 4A - 4C indicate that
tinmeslot"86 is inactive and timeslots S4, S5 and S7 are acti ve.

Accordin the ggdes ' figured s that timeslot S6 is
avoi ded r?g? irres]%ots %?ﬁ%%i);lﬁ%gggéag? c‘ﬁ@&ﬁ%#@ﬂ%@?&ﬂ%‘ﬁ%th the codes
i n consethgimettmdof ilie secorld emtsddhen®h sbvbrl. TRhid dxbunpl, if & hibmed BAdped by
timeslots S5 _and S7 consecutively. [0058] Referring to Figs. 5A-5F, a

third entyEehiEsids shawnindligs. 44 n4¢ Fdacatedhas Guestet 6 is inactiye enddimeslotsoded Dbi t

pattern i o] of.h .of ., the data tields or .th i danble within
‘the .dat as‘gusﬁg"g?%? té?e %@g‘?rp‘f‘%‘% g['%ﬁftbee$0§eﬁwg§ssggngﬁoqtfgufspdpc 'El"}* data field 2
as showntiinesiétisg.is HBided ahd eimedieaSh] & A SYheysibhediidfigitd wi dlencl uding this
special encoded bit pattern within a data burst, the transmtter indicates
t hat t he¥¥legingconsepgiveiordsr.t Timsslobtswillteifitled frss foltovind byviniesiets.S5When t he

recei verm%%c%%&c&ﬂt{fee special encoded bit pattern in the data burst, the

i nformation associ at g’d with that tineslot is discarded or otherw se

i gnor ed. [0DS€)59] MeBsirin® B igsarsa-$H,M bidd &Mbddiféht RAnSm XGeREs that the data

burst does not .
embodiment, a special encoded bit pattern is added to one or both of the data fields or

the midamble within the data burst; for example data field 1 as shown in Fig, 5A, data
field 2 as shown in Fig. 5B or the midamble as shown in Fig. 5C. By including this
special encoded bit pattern within a data burst, the transmitter indicates that these are
inactive timeslots, which are to be avoided. When the receiver detects the special
encoded bit pattern in the data burst, the information associated with that timeslot is
discarded or otherwise ignored. _
[0059] Figs. 5D-5F are similar to Figs. 5A-5C except that the data burst does not
include the TFCI fields. As shown inFig. 5D, the encoded bit pattern may be included
at any location within data field 1. Alternatively, as shown in Fig. SE, the encoded bit
pattern may be located within data field 2, or as shown in Fig. 5F may be located.
within the midamble. Although the encoded bit pattern located within data field 1 or
 data field 2 js preferably located close to the midamble, this is not required in the
present embodiment or any of the other embodiments. Additionally, the encoded bit
pattern may be minimal, as shown in Figs. 5A-5D and 5F, or may comprise most or all

of the data field as shown in Fig. 5E.




include the TFCl fields. As shown in Fig. 5D, the encoded bit pattern may
be included at any location within data field 1. Alternatively, as shown
in Fig. 5E, the encoded bit pattern may be | ocated withihMdechz2006el d 2, or
as shown in Fig. SF may be located wthin the m danble. Al though the
encoded bit pattern |located within data field 1 or data field 2 is
preferably |located close to the mdanble, this is not required in the
present en¥B8HBR or any of the other enbodi ments. REYVRRRHRA 1y, the
encoded bit pattern may be mnimal, as shown in Figs. 5A-5D and 5F, or may
conpri se t or gll f the data field as shown in Fig. 5E. 1 March 2006
WO 03/ 01@%’@5 Pﬁlﬂ@dﬁ‘ﬁg’ég@é{lmlﬁﬁ*}@ﬁh@ﬁ%&h i qolingsFhemsamayern i s such
that a hy | a1 GQg SGHe Fﬂgy it received with
reducedlﬂ%eg&g?:ﬁiﬁaﬁ&g,gﬁ?%? exa% e, UICF&)QJV%EEH%J%(}%II&%%H%EIE%%S%c§1%uSed1 t hen the
power r esgqueneeiTissd,chen the owedreyeiraientscard edaccdnelanet s spré@ingr of 16, by 12
dB. In ope al er&ati e, a sync-1jke (Golay) sequence that does not require
channel %tPWFfalt‘Sr 1%‘&/ Igong alkmativegeyre-lred Golw) sprususe that does not
al | ocati@gémw%pgﬁgaﬂgh?&hgﬁ&hots using the nmethod of the third

. e, |

enbodi nmen In this exanp I's assuned that the data bursts shown in

Fi gs. SHOBGMe i ndiigaGetowhaiallotatialcoifishfitibass theapisdemaRMpbdas i nacti ve.
Thus, the data burst associated with tinmeslot 86 will include the special

encoded Fithe yud pepediment. In thisexample, if is gpsymed thaighe dasbamid siewninl |~ be

al | ocat ] i nd .t i nmesl ot. 6 w,l | be avoided. [0062]
- The fou?ﬁgs.c' gﬁ%%‘%?ﬁrgg%&ﬁﬁ%%%%@eﬁ% gfie%e%v'}igfln?t?)é]asﬂ%ﬁ? e :ths’ Q’@ﬁﬁ‘?e timeslots
i nor derbudt agkeciard Siithdinkeslot 56 &k Mtude Attpbdia@Rnddaed B PRMSA. As a
al l ocation/configuration is nade based upon the interference |evels.
[ 0063] ITP%‘ﬂTeV@BﬂIQ% 54, §é and Fhwilk hetallpcaged fconfifucel coysepaivblyrandtiesi@r f er ence
_ rreasuremﬂe ﬁ&f‘ tinmeslot for the anmpbunt of interference and sends this

i nf or mat on torblvﬁle receiver. Once the tinmeslots are ranked based upon the

interferoosad | evidk foutthembbdiREhtOF fic Weldit ihtatibEiasts all Abieligiapse are filled
first and the tineslots with the
in order of decreasing interference, and then the channel allocation/configuration is

made based upon the interference levels.

[0063] Preferably, the transmitter periodically performs interference
measurements in each timeslot for the amount of interference and sends this
information to the receiver. Once the timeslots are ranked based upon the interference
level, the timeslots with the least interference are filled ﬁst and the timeslots with the
worst interference are filled last. The interference information, or rank, may be
transmitted from the transmitter fo the. receiver in one of the fields of the data burst, or
a new field may be created; for example data field 1 as shown in Fig. 6A, data field 2
as shown in Fig. 6B or the midamble as shown in Fig. 6C.

. [0064] The measurements used for ranking the timeslots are those which are
well known to those of skill in the art, such as the channel quality CQ measurements
that are signaled between the RNC, the RNS and the Node B in a 3G system. The
node B may also use higher layer signaling with an acknowledgement to prioritize the

channel allocation/configuration.
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worst interference are filled last. The interference information, or rank,
may be transmtted fromthe transmtter to the receiver in one of the
fields of the data burst, or a new field may be created;1Marched@pl e data
field 1 as shown in Fig. 6A, data field 2 as shown in Fig. 6B or the

m danbl e as- shown in Fig. 6C. [0064] The nmeasurenents used for ranking the
tinmeslots are those which are well known to those of skill in the art,
such as t hWOAHHAREl quality CQ neasurenments that ar ECYUHYRAP® bet ween the
RNC, the RNS and the Node B in a 3G system The node B rmay al so use higher
| ayer si ling with an _acknow edgenent to prioritize the channel

al |yO<:at i %%%bnf i g@ﬁa@ﬁdﬂ@“ﬂtﬂ)aﬁa}‘lﬁﬁt@ﬁﬂgﬁm@m@? wesioly uping theso2/ 24898

[ 0065] Fj | r I on/: ' ' | resl ot's using
the et agelprios JHE IR SanBl, B4 RAAkH DR R Bl B SE RS U T hat
ti mesl ot the6leis samduiae of d@sdferamoutimesibt BHilRS fthy esvond (tdstrembeit &5 has the
second | east amount of interference, timeslot S7 has the third | east

a_m)un]t affricrngs| topesisl ST dias theethind deast quaquat #@r@ﬁ@ﬁ@t Hclevs g mgsty | OIt gi
shown | niiciebeneg A oghifl. ik ittt Bl BSononBe i me R 7T O

present SNweiS4, anskei@da B 6. even distribution of data across all
timeslots. In this enbodi nent, referring to Fig. 7A,. a TFC is chosen, and
the corrB8pdindi nglbrHifibsmbpdimentinaegordanse with the presentigyertionbigafes athat  r educe

t he data nJ ros W |ots to.th | nt ere the of fending
tineslot °‘{:°§tr‘%g‘é”§%‘§8‘% %{fc@%eagrggstazl t’tn}egfﬁgel’r? %@Fgﬂl. Odfﬂ’lmgt’ I(%f?ﬁ‘?)‘lﬁt\?,\rﬁ’ﬁtﬁ}’s the nost
si npl e $VFOIS DOseh] 4dehd dafreshbhdite ThElk aRtRnihidBsHithd BIFRIs{ha same as in
the prior art. However, the system all ocates/configures tineslots and

codes sukEHueeHAE detaarateavanly ol fimeelpistte ithaupant wherods efifindl t he

ti | ots. 067]..Th t.h f the fifth di l.ts i
a: Ingcs:at(;) i t(?)rﬁff%%nqﬁfl]ﬁﬁ?pa% %dgt%%a%;ggq@I.S%ﬁg@%eﬁ%%@/@%&ﬂgmgﬁwm?nt he codes
are al | ouaioadinoeHhd TERhA: AR vdRindtidBartihe b il fNGRLYHBRERSS al |

timeslots. This enbodi nent
the system allocates/configures timeslots and codes such that the data is evenly

distributed across all of the timeslots.
[0067] The method of the fifth embodiment results in an
allocation/configuration of timeslots shown in Fig. 7B. As shown, the codes are
 allocated such that the data is distributed evenly across all timeslots. This embodiment
has the additional advantages that no new fields are needed and no synchronization
between the transmitter and receiver has to be performed in order to make a
notification of active or inactive ﬁmeélots since all timeslots are active.
[0068] In a sixth embodiment in accordance with the present invention shown in
Fig. 8A, the inactive timeslot, and all timeslots thereafter, are not used to send any
information. The TFCI is used to convey which timeslots should be used. However, |
when the UE calculates maximum allowable power will be exceeded in a certain
‘timeslot, such as timeslot 85, that timeslot and all subsequent timeslots are not used.
[0069] The result of the sixth embodiment is a code allocation/configuration
shown in Fig. 8B. In this example, it is assumed that timeslot S5 is the inactive

timeslot. Accordingly, since the offending timeslots and all timeslots thereafter are
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has the additional advantages that no new fields are needed and no
synchroni zati on between the transmtter and receiver has to be perforned
in order to make a notification of active or inactive titarHt2008i nce al |
timeslots are active. [0068] In a sixth enbodinment in accordance with the
present invention shown in Fig. 8A the inactive tineslot, and all
tinmeslots thereafter, are not used to send any information. The TFCl is
used to cofP&Y'R#?ch tinesl ots shoul d be used. Howev&FTUSGRBE t he UE

cal cul at es maxi mum al | owabl e power will be exceeded in a certain tineslot,

such as i t Lth | nesl pt and al.l subsequent tineslots are not

used. [g%%%‘?éd’?'h%ﬁfetgéﬁsf& o#d tvﬂﬁ E‘? X é\’i‘ﬂoﬂrfsl?‘re‘?ﬂdeﬁ SlgAe ondl be

al | ocat i sitycaea/cbiipi@idi on shown in Fig. 8B. In this exanple, it is assuned

that tinmeslot S5 is the inactive tineslot. Accordingly, since the

of f endi n079hes| olosanligmative to theesibodiment; direcindcties timestot-nday SWOHI3/ 015322 1

March 2006, RPCT/.USQ2/ 24898, di scarded, only tinmeslot 84 will be used and
Qsedﬂlgén\ﬁ Foperg@pacity:| wa st $(étlﬁsé6‘?def ey bg aspignedfoal t er nati ve to

only codés
the enbogiaf@idslot i Rdhddakd uffenloh MRSk doidt2Y still be wused, albeit ina

| esser capacity. As shown in Fig. 8C less codes may be assigned to that
ti mesl ot [0081k educk stmmatyefdbndiffersnhembodimattobf tht @RFY ifestivhi@r y of the

di fferen enbo%@egt[js of the present invention is shown in Table 1 bel ow.
ENMBODI PREURRES EDPIOV3A- 3EADD a new control field to one or both data
fields, or to the mdanble, to indicate active and/or inactive tineslots

- Second4A-4DMVodi fy one or both TFClI fields to indicate active and/ or

i nacti ve tEMBODIMENIhi | dSAGRIBASd dn encoded bit pattern to al

- First 3A-3E Add a new control field to one or both
data fields, or to the midamble, to
indicate active and/or inactive timeslois

Second 4A-4D Modify one or both TFCI fields to
indicate active and/or inactive timeslots
Third 5A-5G Add an encoded bit pattern to all
timeslots that are inactive
Fourth 6A-6D Rank timeslots in order of decreasing
: interference; use the timeslots with the
least interference first
Fifth 7A-7B * Choose a TFC such that the "offending"

timeslot can support a reduced data rate,
and average resource allocations across
all timeslots

Sixth 8A-8B | Maximum power is determined for each

specific timeslot. Resource units are not
applied to the timesiot that exceeds
maximum allowable power and all

timeslots thereafier.

, TABLE 1

[0072] It should be noted that one drawback in implementing the present
invention is the location of the TFCI and the control information for active and inactive
timeslots, (hereinafter “timeslot information™). Since the TFCI typically exists only in
certain timeslofs, it is possible to have a communication that uses five timeslots, but

designates only timeslot 2, or timeslots 1 and 4, to have the TFCI and/or the timeslot
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tinmeslots that are inactive Fourth6A-6DRank tinmeslots in order of
decreasing interference; use the tineslots with the |east interference
first Fifth7A-7BChoose a TFC such that theoffending" tinekMaicha@®support a
reduced data rate , and average resource allocations across all tineslots
Si xt h8A- 8BMaxi mum power is determ ned for each specific tineslot. Resource
units are not applied to the tineslot that exceeds maxi num al | owabl e power
and al | ti%g?’%ggzthereafter. TABLE | [0072] It shouPHVE¥*i8t%d that one
drawback in inplenmenting the present invention is the |ocation ofthe TFC
and the control- inf ti,on for active and inactive tineslots,

(her ei naffospatiqn. @%%&N&ﬁ%@%l’i’fﬁma@%%ﬂ?"ﬁ@mﬂﬁ@yﬂﬁwfﬁ'ﬂl@%@y exists only
in certginBmit i I el ' | @n t hat uses
Fve t] ramaer o Heeadier 18 (R RS r ot PO AR BoRABTUEARLBE 1 200 0"t

have t heingtages whety the only éintesloBshadhave IR TFWar the ti2@616t MOR:R108 WEB22
and the tinpeslot information are

rFl)gI /e g ? g_r 4‘?8) ’%ﬂ‘% %ﬂ?’t?lﬁg‘fth%glm%@@F UgRERISSIA POBERi ver in the
i ot ot S Pt nask ionas FRRiSonrl iR @ dholot il AFMERRTRIER ‘oe the’
ti mes| otwith fefererex trelitigs. B AeS DrafktheTPCEdr tiniidstot inf@faibbat RonBower . [ 0073] For
e S o TR0 e B Bl 26 oo wil it © o %
- [0074] One solution to this problem is to put the TFCI and timeslot information
inat least two timeslots; and potentially every used timeslot when data loss is a greater
concern. This will ensure that if the receiver receives a timeslot, it will also receive the
TFCI and timeslot information.
[0075] For the fifth and sixth embodiments shown and described with reference
to Figs. 7A-8C, the TFCI problem does not exist. For the fifih embodiment, the data
. rate is reduced, but all timeslots are still used and the TFCI and timeslot information
- will always be available. The sixth embodiment will always include the TFCI and
timeslot information in the first timeslot. '
[0076] It should be noted that although the present invention has been described
with reference to the uplink, it is equally applicable to the downlink; and utilizing the
| teachings of the embodiments as described herein in both the uplink and the downlink
are contemplated herein as within the ‘scope of the present invention,
[0077] While the present invention has been described in terms of the preferred
: embédiment, other variations, which are within the scope of the invention as outtined

. in the claims below will be apparent to those skilled in the art.

% #* *
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with reference to- Figs. 3A-6D, if the TFCl or the tinmeslot information are
inonly the tinmeslots that have been designated as inactive, the

- communication will fail. [0074] One solution to this probl Mafgh2008 put the
TFCl. and timeslot information in at |least two tineslots; and potentially
‘every used tineslot when data loss is a greater concern. This wll ensure
that ifthe eLyer receives a tineslot, it will als I the TFC and
ti mesl ot i‘ﬁg)gjﬁoﬁ%s\f‘?eon. [0075] For the fifth and si xt h%g%@g@?%%gsnts shown and
described with reference to Figs. 7A-8C, the TFCl probl em does not exist.
For the &@ft.h enbodi ment, the data rate is reduced, but all tineslots are
still us®@LRgMEd$FQ and tineslot information will always be avail abl e.

‘The sixth enfjodi NBke Mablpnith i h#ﬁﬁ BB minfehi@NAink b aekgt | nformation
inthe first timesl o%r. '5’076‘ ! I té S?E% d lgle0 no% tﬂg'?mgl t hough the present

i nvent i ohythidsinteelansicremultipbedcessf TIMA ¥éode divistort multiple acgesi(GRMAN is equal |y
applicable tq the downlink, and utilizing the teachings q he embodi nent s
as descr foayagf tﬁeﬁegﬁﬁ“g ?’de‘ﬁtﬁﬁlr{gl?é lggsy qnﬁ[gm%;%lgt o el avel fecont enpl at ed

herein b0l : LN i 77] Wile the
present alﬁrﬁé%ér#%l@n&%gg%gggﬁd e%%??‘tl)lgé{ %?%géshgl%g? %Enepr%@gf erred enbodi nent,
ot her vari at neas, foshdakhlaging for telichnavalisbls ciapsionfthé pewemiequitddote as out | i ned
in the clains below will be apparent to those skilled in the art. 1 March
12006 WO BAPBELEED PCT/ USO2/ 24898 What is clainmed is: 1. A User Equi pment
(UE) that su t ni J i ] . L4 i me division
mul tiple accgggﬁs(%h@co %ﬁ#gﬁ%ﬁﬁdﬁ?&& gfg)(k:%%}ztslm c%eésf or mat by
sel ecti ngthesaolet i 1 1 zing at | east one tineslot froma plurality of avail able
timeslots and at | east gne code froma plurality of codes, the UE
conpri si ng: Msasior sxmaeving timatlots gxceeding éad‘éﬂ’fﬁihﬁial Homsaidiakaileblst | t he power
requi redﬁﬁ@slot%}{o%ﬁe%e?@tﬁﬁﬁin”ﬁﬁl@ﬁot or determ ni ng whet her said cal cul at ed
slo 8ds ’

power fof €ach ti nme exce
means for signaling an identifier of said remaining timeslots to another

communicating unit; and

means for using said remaining timeslots and the codes within said remaining
timeslots to support the communication.

2. TheUE of claim 1, wherein said signaling means further includes means
for using a data burst comprising first and second data fields, separated by a midamble;
followed by a guard period.

3. The UE of claim 2, wherein said identifier lists the remaining timeslots.

4.  The UE of claim 2, wherein said identifier lists the exceeding timeslots.

5. The UE of claim 2, wherein said identifier lists the remaining and

exceeding timeslots.
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a threshol d; means for renoving tineslots exceeding said threshold from
said available tineslots to determne remaining tinmeslots; neans for
~signaling an identifier of said remaining tinmeslots to anbMaesh

comruni cating unit; and neans for using said remaining tlneslots and t he
codes within said remaining timeslots to support the conmunication. 2. The
UE of claim wherein said signaling neans further | C ans for
using a dde gﬂﬁ?f conprising first and second data e h@?ﬁﬂg parated by a
m danbl e, follomed by a guard period. 3. The UE of claim2, wherein said

identifier ni tipes).qQ 4. The, U of cI im2, wherein
sai d identi f| er |f%%el§é9ﬂ§&%£g’&8iﬁwaﬂ@. é@gﬁgt%locat%dw g D) aim 2,

wher ei n sgdafh dfepligd i er lists the remaining and exceedl ng timeslots. -14 1
March 2006 WO 03/ 015322 PCT/ US02/ 24898 6. The UE of claim 3, wherein said
identifier is |ocated W|th|n at |l east one of said data fields. 7. The UE
of claim3, wherein said identifier is |ocated within sajd mdanble. 8.
The UE of cl di m 2The\HEr eff rlaigh 3 whgeln it dentifieris dpcatesnprhiaceid wo TFC
fields, h@&g}b&q before and after said mdanble. 9. The UE of claim8,
V\/nerein sald identifier is located with at | east one of said TFCl fields.
10. The UE of claim 1, wherei n the codes are allocated consecutively. 11. A

User Equi prrent (UE) Whl h.i ments _dynam c | jnk adaption in a tine
di vi si on duplBex ( E’ %fP’BﬁmﬂéFtﬁngsbﬁ}‘“{‘?f&H@Hﬁlﬁeﬁm’fgmq Iresl ot and

code al ﬁ&ﬁfﬁé&ﬁfi@@ﬁ%ﬁﬂ%ﬁ%dd’hﬂﬁmﬂﬁ&a burst, the databurst having a
Irelrds

~pluralit

9. The UE of claim 8, wherein said identifier is located with at least one of
said TFCI fields.

10.  The UE of claim 1, wherein the codes are allocated consecutively.

11. A User Equipment (UE) which implements dynamic link adaption in a
time division duplex (TDD) communication format by transmitting timeslot and code
allocation information in a data burst, the databurst having a plurality of fields
including two data fields separated by a midamble field, the UE comprising:

means for transmitting, in at least one of said fields, an indication of timeslots to
be used; and ‘

means for allocating codes to said used timeslots in consecutive order until all

codes have been assigned.

12.  TheUE ofclaim 11, wherein said indication is transmitted within at least

one of said data fields.
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including two data fields separated by a mdanble field, the UE conprising:
means for transmtting, in at |east one of said fields, an indication
oftimeslots to be used; and neans for allocating codes t bMaEsh?996ed
~tinmeslots in consecutive order until all codes have been assigned. 12. The
UE of claim1l, wherein said indication is transmtted within at |east one
of said d ' s. -15 1 March 2006 WO 03/015322 P /24898 13. The
UE of cl ai mgf%,lgvz\gerei n said indication is transm tt%’l\#ﬂ%é?@ﬁs sai d

m danble field. 14. The UE of claim11l, wherein said data burst further

i ncludes firsg, an o . TFCl fields,. said first TFCl field |ocated

bef ore said r#darrgileeﬁﬁiog&gu%igvgﬁf%nS%‘%‘B@‘ﬁ?f‘%?ﬁaﬂﬁmﬁgm@%ﬁa% after said
m danbl e nfjiphle gyher eby said indication is transmtted within at |east one
of said TFCl fields. 15. A User Equipnment (UE) which signals code and
timesl ot assignnents to support a conmunication of a user in a wreless
hybrid tinme djvisi l.ti pl e, access . /cpde divyisign nujtiple access
( CDVR) com‘rugi‘lcat#ﬁ%ﬁﬁ%ﬁ??&%qr%@;?%‘%‘gaé&‘%%m%ﬁgﬁm from a

pl ural it ¥edhd Fel A, &id EAEPREL fol@tatd] bdi5e $did R tgﬁelﬁhﬂ{@aﬁl plurality of
codes, the UE conprising: neans ftor calculating, for each avail able

ti mesl ot secohe TFEhdieldr located efiert said toidandbia fieldatvherebyesadd ifdiuatickeiser m ni ng

whet her sai d .ca) cul at eid gower fg({ﬁﬁgg} ti mesl ot exceeds a predeterm ned
t-hr eshol HAOFRUL afy lepsyoneptiss ?ldh to support said user communication
inafirst set of tinmeslots that do not exceed said predeterm ned

t hreshol d; - neans for | oading an encoded bit pattern in a second set
of ti meslots tlsat Albedthuipmnt((iT)edidthaigilnestictahd tinbyddtdssignments to

support a communication of a user in a wireless hybrid time division multiple access

(TDMA)/code division multiple access (CDMA) communication format, utilizing at
Jeast ope timeslot from a plurality of available timeslots and at least one code from a
plurality of codes, the UE comprising: |

means for calculating, for each available timeslot, the power réquired to
fransmit data;

means for determining whether said calculated power for each timeslot exceeds
a predetermined -threshoid;

means for loading information to support said user communication in a first set
of timeslots that do not exceed said predetermined threshold;

means for loading an encoded i)it pattern in a second set of timeslots that exceed
said predetermined threshold;

means for signaling said first and second sets of timeslots to another .
communicating unit; and

means for using said information from said first set of timeslots to support the

communication.
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means for signaling said first and second sets of tinmeslots to another
comuni cating unit; and neans for using said information fromsaid first
set of timeslots to support the comunication. -16 1 var tMa

'03/ 015322 PCT/ US02/ 24898 16. The UE of claim 15, wherein said |oadi ng neans
-uses consecutive codes fromsaid plurality of codes. 17 A tine division
duplex (T Equi prent (UE) which supports user Leations

bet ween SSP oﬁéﬁg%d a second unit by transmtting a SFgﬁgﬁpg%fof

timeslots, each tineslot capable of supporting at | east one code, whereby

timeslot and,.co ocalt.i infaormation is communi cated using a plurality
of data burst: ggéﬁhﬁﬁgc?%a?s‘f’heﬁ%?% 0 @?aélﬁps[e@c%ﬂseqaﬁxéchaesi ncl udi ng two
data fi ekdf ssERpAalitpdf édde M danble field, the UE conprising: neans for

determ ning the amount of interference within each tinmeslot; means for
prioritizing the tinmeslots based upon the anmpbunt of interference, with

timesl ots havi,n he | .east u f interfere avi ng the hi ghest
priority; ané7ngafé|§mf’81rwséﬂnld§g§¥W&@B%“ZPBEHQ@SWB{%?‘? OB dance with
sai d pri grhh¥nicatiheb@Rent dalESEAhd aWedddd LB bl iAReskin dgﬂ[lrrigl ?%f @ e allocated

first. 18. The UE of claim 17, whereby said allocatin ans consecutively
al | ocat etimesieis,sachi tinisiot expeble bf swppdrting at k@st ofe tdrleywiEnehiypimesiot 40dE) whi ch

signal s code,and tineslat assignnen in atip i.vision duplex

conmuni c&?qg&no?agf”i‘rér&‘?m{aﬁgn BesogE I‘H’u‘b‘ﬁupéé‘ﬁ@g a\ﬂl‘ﬂfﬂﬁgt" Idétéi’tm%ﬁ e%cgcond uni t,
“utilizin ; : ' j ti meslots and
cat | easikt?r%ﬁgﬁ%g%rﬁa%%c%ﬁﬁ %llgénuééchjgg P gﬁggﬁgﬁﬁ?‘a&%@%@%@ es for each

ti mesl ot field the UE compddingli ng: neans for cal cul ating the power required to

transmt data for_each available tipeslot; . . .
means for determining the amount of interference within each timeslot;

means for prioritizing the timeslots based upon the amount of interference, with
timeslots having the least amount of interference having the highest priority; and
means for allocating codes to timeslots in accordance with said priority,

whereby timeslots with the highest priority are allocated first.

18. The UE of claim 17, whereby said allocating means consecutively

allocates codes within each timeslot.

19. A User Equipment (UE) which signals code and timeslot assignments in
a time division duplex communicati(;n format, the UE communicates with at least a
second unit, utilizing at least one timeslot from a plurality of available timeslots and at
least one code for each timeslot from a plurality of codes for each timeslot, the UE
including: _ |

means for calculating the power required to transmit data for each available
timeslot;
B means for determining whether said calculated power exceeds a threshold;

means for removing timeslots exceeding said threshold from said available

timeslots to determine remaining timeslots;
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means for determ ning whether said cal cul ated power exceeds a threshold;
means for renoving tinmeslots exceeding said threshold from said avai l abI e
timeslots to deternmine remaining timeslots; -17 1 March 2bbleran20881015322
PCT/ US02/ 24898 neans for signaling an i dentifier of said remaini ng
~tinmeslots; and neans for using said remaining tinmeslots to support the
communi cation. 20. The UE of claim 19, wherein at Ieag Q [e code corrprl ses
a plurali tVO(S’?m 5%?6des and wherein said using neans J&EYREHE

consecutive order. 21. A User Equi pment (UE) which inplenments dynam c link

adaption in a time diyision duplex comunjcati ormat by transmtting
ti mesl ot andn{?@&@f%@%&&%@?mﬂ%‘fBﬁ'sﬁ’étrFIBﬁmiﬂﬁt’&le@gttSam&urst t he dat abur st

having & Pl urhidth llsh8 S Shiielot ot Bobihilgichepar at ed by a

m danbl e fie Conprisi means termning I nactive tineslots
and active tineslots; nmeans for transmtting, in at Ieast one of said

fields, an indication of active tineslots; neans for ]gecgtl vel y
al | ocating céles ks UlceficlamPnshareip &t Igast one carle compyigese Muply9ien al i ocat ed.

codes, and wherein said using means uses codes in consecutive order.

21. A User Equipment (UE) which implements dynamic link adaption in a
time division duplex communication format by transmitting timeslot and code
allocation information in a data burst, the databurst having a plurality of fields
including two data fields separated by a midamble field, the UE comprising:

means for determining inactive timeslots and active timeslots;

means for transmitting, in at least one of said fields, an indication of active '
timeslots;

means for consecutively allocating codes to active timeslots until all

codes have been allocated.
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