WO 03/ 015322 PCT/ US02/ 24898 [0001] DYNAM C LI NK ADAPTI ON FOR TI ME DI VI SI ON
DUPLEX (TDD) [0002] BACKGROUND [0003] The present invention relates to

t he fiel dwofo3m3zet ess communi cati ons. More particul arly, PCRAISpr/2seht
invention relates to a tinme division duplex (TDD) conmunication system

whi ch uRe91¢y TRYINA MO H Ixda piIaA PPIONF ORI EIMRBIBI ISISNBUMEX (VDE)) _
equi pnent (UE) and a base station (BS) to adjust for changi ng propagation

conditions. [0004] Third generation (3G cellular systens are able to

transmt a wide range of services, fromhigh data rate services such as

vi deo a®902ht er net downl oads, toBI‘&GK%@H}ﬁate servi ces such as speech.
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mul ti pl e@nelitiensget her into a coded conposite transport channel (CCTrCh).
Since the CCTrCh is made up of a plurality of transport channels A B, C
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each 20ns period over the 40nms TTlI duration. IS I nportant not e t hat
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transport channel A, B, C is assigned a specific coding rate and a specific transmission
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 TTIs.
[0006] For example, transport channel A may have a 20ms TTI and transport
channel B may have a40ms TTI. Accordingly, the formatting of transport channel A
in the first 20ms and the formatting of transport channel A in the second 20ms can
change. In contrast, 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. It is important to note that all of the transport channels A, B, C are mapped
to the CCTrCh on a TTI 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. |



transmt power is ultimately determ ned based on transport formnat

conbi nation applied in the smallest TTI within the CCIrCh. | WD 03/015322
PCT/ US02/20838153pD007] It should be noted by those of ski IPCTiuSO/M89%rt t hat
each individual data streamw || have an associated data rate, and each
physi cal channel will have an associated data rate. Although these data
rates el at @ s gdhshi I3 [a rates.
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det er migzeciated tina iface. Although diest Riatadedttes are taeY ta ¢achnghen; théyanmt
conmbination (TFC) is applied to each CCIrCh based on the smallest TTI.

Thi s edistin¢tiyatlifferspiedathiraiesf or each transport channel how much data is
transmtted in a _given TTI
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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 each timeslot. However, as RF propagation

conditions deteriorate and the UE calculates a required power that is higher than the
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RF propagation conditions are optimal, a TFC will be selected such that the
maxi mum nunber of bits are transmtted in each tineslot. However, as RF
propagat iw0O 030033el t i ons deteriorate and the UE cal cul at es PaTruESq248881 power
that is higher than the -2 WD 03/015322 PCT/ US02/ 24898 maxi mum al | owabl e
power of the UE in order to transmt all of the desired information, a
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sel ected which will be supportable by the maxi mum al | owabl e power of the
UE. Thiisformatiompa eliffereat setesf THEs, direutite aforatntmidrieat TFOsubkuts intwt Heayer has

to support, and, reduces the Bower requirement. [0012] In sumary, the
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requi r emen sone uration. [0013] After the nultiple transport
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or a plurality of different tineslots, and nmay utilize a plurality of

di f f er @wbcess takes into acacimtithephysital thsmissiyn diffecidties, émasinmgn vllewable
possible codes in a timeslot in the downlink, it is nore typical to have,
for exdfpfeE begizeusantreduses theqltyaical anamhissikn irequirgnaents fof semet imes| ot . | n
t he uplﬁéﬁﬂthere Is rarely nore than two codes in a particular tineslot.
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mappi ng. The first code of the first tineslof is assigned first,
in one, or a plurality of different timeslots, and may utilize a plurality of different
codes in each 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 timeslots. 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.



and then the remaining codes of the first tinmeslot are each assigned
consecutively until the |ast code has been assigned. Once all of the codes
from t he worigi13eesl ot are assigned, the second ti nesl oPCirasent4sped. The
mappi ng process is repeated using each of the codes fromthe second
timesl ot consecutively until they have all been assigned. -3 WD 03/015322
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single timeslot, for exanple, when the desired transm ssion power exceeds
the mexmapping showabineFigE2 powtth.collbeA pheiiesssighed dinstemidt dode Aps beihgent of
tinmeslots and codes for mapping the CCTrCh onto the physical channels as
set foraskignadidst UMTS-TDD standard tends to exaggerate the problens when a

transm ssion problem occurs. By way of illustration, due to the
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al'l of §iffe timeslot, for example, when the desired transmission power exceeds the

maximum allowable UE power. The process of consecutive assignment 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 illustration, due to the consecutive manner in which timeslots are
allocated/configured when a transmission problem occurs, it typically occurs in one or
several of the earlier timeslots. When the system detects a problem, for éxample, 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 still 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 problems.



timeslots are reduced. Since the UMIS-TDD standard specifies that tineslots
are assigned consecutively, if the transm ssion problemis in one of the
first sewspaB/oiBenesl ots, the systemw |l still begin paclkChgSdzz498 nto the
earlier tineslots, where the problemis at its worst, and will |eave the

| ast tineslots relatively enpty, where there are no transm ssion problens.
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the problem since data rate requirenments are |lovered on the tineslots

wher e trbguieeinentsare bovaredbe the tmdslotnwhéettheretihadt dypoblan pindtimesivisl | stil |
be packed with data. This is an inefficient utilization of the radio

r esour dba haveamapbonmilstill begaeked Wit datasEhis is avmefficient stikizafibh ofE whi ch

i mpl eggﬁt l%%ld%nam' c link adaptation by adding or changing control

i nf or ety 1P 8ISy t he receiver which timeslots and codes are currently
active and which tineslots should be avoided. Thus, the UE provides
synchroni zati on such that the receiver knows which tineslots and codes the
UE has to map the CCTrCh ont@uRpiysiegl channel's. The UE attenpts to
avoi d t[ﬂgﬂgi mesl ots whi ch are experiencl ng transm ssion difficulties, while
att enp0OLY] to UtTHd pRsédicinbensd R 8 TWTH OB A48 cR ShpftRaits RBfaffe lin

transm ssion problens. [0020] BRI EF DESCRI PTI ON OF" THE DRAW NG S) E(0021]

Fi g. 1 adsptatibhdiyk addiagreanhahgingdéoritrblahfotatationtto entify et pecebrsrbihed into  a
physical channel. [0022] Fig. 2Ais the result of a prior art code mappi ng
pr oces $imesjafe 28§l cpiles arg Ruirendy petive argh whivhttimenlots shojldb24jvolded. Thuss,i s a

dat a bgl[ls tructure of the first enbo%ix ment, having a control field

| ocat ed§ WRBFY flespnchronigion syshthag e recgiven knows mdhick timeslets énds ¢ he

first %Hﬁ&dﬂhﬁj’ﬁ h%ﬁéeﬁ% %a%otﬂ% rdﬁTr({ﬁ g1|1t(cj> p ?/gi%glec%a}nrfelg e IB'E%‘lctgml%’[s to
avoid the timeslots which are experiencing transmission difficulties, while attempting

to utilize the timeslots which are not experiencing transmission problems.

[0020] BRIEF DESCRIPTION OF THE DRAWING(S)
[0021] Fig. 1is ablock diagram of individual data streams being combined into

a physical channel.

[0022] Fig. 2A is the result of a prior art code mapping process.
[0023] Fig. 2B is a prior art data burst.
[0024] Fig. 3A is a data burst structure of the first embodiment having a control

field located in data field 1.

[0025] Fig. 3B is a data burst structure of the first embodiment having a control
field located in data field 2.

[0026] Fig. 3C is a data burst structure of the first embodiment having a control
field located in the midamble.

[0027] Fig. 3D is a data burst structure of the first embodiment having a control
field located in both data fields.



[0026] Fig. 3 Cis a data burst structure of the first enbodi nent having a
control field located in the mdanble. [0027] Fig. 3D is a data burst

st ruct ur ewofo3ohs2f i rst enbodi nent having a control fiel dPCoasvBR8I$ bot h
data fields. -5 WO 03/015322 PCT/ US02/ 24898 [0028] Fig. 3E is an exanple
al I ocation/configuration of tinmeslots in the first enbodinent. [0029] Fig.

4A is f0028p bur sFigSBEUS lHlekafiplé ABoSARANHrETEAPH BN titheMbRYint j 1St
TFC ff[el d ﬁodi fied. [0030] I%i é) 4Boi S a data buir st Stglﬁlﬁéél?ﬁk%gt‘(l}? ﬂ%r ﬂe second

enbodi rembodimentg the second TFCl field nodified. [0031] Fig. 4Cis a data
burst structure of the second enbodi nent having both TFC fields nodified.
[0032] [APZO] 4D i Fign4Axiampiasa hnrss stiuctong obtife speond embodimemtdstving then t he

second . e L nent . 33] Fig. 5Ais a data burst structure of the third
enbodi r@ﬁﬁﬁggﬁééé‘?‘fgdqgﬁioded bit pattern in data field 1. [0034] Fig. 5B
isad rst ructure of the third e di nent . hayi an ., encoded bit
patter ﬁblﬁ%&gat a fier gf321§ a[c%&é}lrslt:rs UCIES ggﬁ"zf S&ﬁ?’%\d %%QBH@?I}QJ&V&H@ t he

third egbesd Teel Wi encoded bit pattern in the mdanble. [0036]
Fig. 5D i1s a dat ﬁﬁr st 1g?‘%’ucture of the third enbodi nent w thout TFCl

fiel ds,[0bay] ng arFignsoded dRiatbuRat dtRichurkdraa ﬁecbhﬁbﬂlb%%@%@vé{%got SE is a

data burst structure of the third enbodi nent w thout avi ng
an encddgd fieldspaodigied. i n data field 2. [0038] Fig. 5F is a data burst
structure of the third enbodi ment without TFCl fields, having an encoded
bit patlPe3hl i n t Hagn#Rasan example allocation/configuration of timeslots 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 pattern 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 allocation/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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[0039] Fig. 5Gis an exanple allocation/configuration of tineslots in the
third enbodinent. [0040] Fig. 6A is a data burst structure of the fourth
enbodi nerwolawissgz an interference information field | ocaPed/usn/zisps fiel d
1. [0041] Fig. 6B is a data burst structure of the fourth enbodi nent having
an interference information field located in data field 2. -6 W 03/ 015322

PCT/ USdP042B98 [Big4 B FixdathGuirst Aruddi@ ¢fUhs tosith léﬁiﬁlafcﬁmeﬁt ﬁ&ﬁn[gﬁa‘ﬁ” h
e

enmbodi nent _having an interference information field located in
mi danbliBterfeyenes) inforatimb field dovatechimthe midanmbaé.i on/ confi guration of

timesl iy the fourth enbodiment. [0044] Fig. 7A is the data burst
st ruct 3[9@4%? t he 1%lg'f %lﬁ LabeaMlsellocgosroHigyration oftimasletsamphesfourth

aIIocatek%Hdﬁ%BEguration of tinmeslots in the fifth enbodinent. [0046] Fig.
8A is the data Burst structure of the sixth enbodinment. [0047] Fig. 8B is

| ] } ' ' f,. Ll I in the sixth mbodi t.
[00a5) BT ac i & B eaiss M Phist R ol OF e Jubbndnci mos i ors i an

al ternd0d4%] to tIEef TBREH i : PT THE

PREFERRED. ENEODI NERT(S) f SOL0T e Ar G p At hef st it R peg

with remdhosiiment.o t he drawings figures wherein |ike nunerals represent

| i ke el enents throughout. [0051] Referring to Fig. 2B, a prior art data

burst 1804Hown. Tiig SAdnthsudats bursbsipnitaresof the sikah enfbioghdentsepar at ed by a
uard period (GP). The TFCl is

m darrbl§: Agﬁi ch arFe L&L owed by a C

transmite¥d wi t hifiS b ian exsmmplgmllopationieentigushiden of titleslotrinsthe sixthe nunber
of cod%ﬂl ‘Blagh ﬁ{fts depends upon the nunber of possible TFCs that are
supporte&’. ¢ the TFCl is transnitted within the data fiel ds, each bit

requi rf@béﬁéﬂ Fig. 8C is an example allocation/configuration of timeslots in an

alternative to the fifth embodiment.

[0049]  DETAILED DESCRIPTION OF THE PREFERRED EMB ODIMENT(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 depends upon the number of possible TFCs that are
supported. 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 TFCI 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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transmt the TFCl reduces the nunber of user data bits. Therefore, it is
desirable to limt the nunber of TFClI bits. [0052] The |ocation of the
TFCl adj awerB/01121 he mi danbl e all ows for the best possi bIPETIUSANISASPSSI ON,
since interference fromthe m danble can be cancel ed and the channel
estimate is nost reliable for bits adjacent to the m'danbl e. As those of

ond phy D033l con TR BprerfiRiveffion Pt (e SR EIbRARRKTs (REL, Deq
in furtheeforfiel @iy ndigTcineddapation’ I\ﬁ@f%{ &ﬁﬁ&ﬁ&eﬁ?ﬂs‘éfé@%%ﬁ%@%ﬂ - The

present invention conprises six different embodi ments for ormng

dynami ccompriseadddineg a arew Etwtrdli fislt tenhe datEimirst &s irghieund whictpggicul- 3E,
conprises adding a new control field to the data burst to indicate which
part i cdimaeslotsianeattiies and which timeslotsrstiowls shavioiidexk | Farr sxainplel s shovaniai ded.

For ex as shq a _con fi.eld has been added to data
field %‘(}Eﬁe@ a%@%‘?ﬂn@dhﬁ%g%}ﬁdi@dt@ fata lelgédé?dgtiB ghaves the epatrol field

Al ternatiy shows the cant fiel art t he 1 danbl e.

Fi g, DOdakE I el Beldne, RS Raliiy SRR SRy sttt e SaltR i 28 e e 11 of o
2. h r n wthin
the dataipGoric 3T s e cBhBdL BE9 aﬁﬁ% baly; .oaéld"l“%nﬁl s fflede o

[ 0054] Amhciph b cbh&oaﬁ&mmaa&e VESwE prpaﬁf&ul:arqoce?ﬁ%ﬁ%hintth aﬂh gi,ant to
note that e control fiel'd identifies the tineslots to e receiver
shoul dthqomafydre loakted in day porfieofihealatanfitlde control field _may refer to
"active" tineslots which include valid data; may include "inactive"

tines d0854hi ch Hawvayi vathb |a&teumtlae%1$ltbvamm Fig. BeA-aly iitlisdmpoanttanadteer
i nactive ncl ude both active and inactive tineslots.

The actt h%h%wmﬁélgﬁqid idantifies o 4meggtsie Whiehthermeeeiverdioulddaek far vaiel t he
ot R BBl s e B B SRR e
reL e e AT Oy RGO By AR 4t b0
Ref er r i(Agrefrthfier g‘lna%ﬁ?vei’ lfien Al dt9); BF hidy ineRide B he@ve Ad fabBeS Qhesibis.ng the

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

include a bit string, with a one indicating an active timeslot and a zero indicating an

inactive timeslot. It also should be noted thaf the control field can comprise a

separately delineated control 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 to include the extra data regarding which timeslots are active and which are
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met hod of the first enbodinment is shown. In this exanple, it is assuned
that the control fields shown in Figs. 3A-3D indicate that tineslots $4,
S6 and SAvearg/ogseive, and that S5 is inactive. Accordi nglpgr/asoneshbot S5 is
not used, and codes Al -Al2 are allocated/configured in tinmeslots S4, S6
and S7. This permts the systemto avoid an "offending" tineslot, such as

ti mesl Ghadivd. FikhiA SAPIR e TVt g@ggﬁg@g'rﬂodiﬁwﬁ%@&

comuni cation wthout a substantial 1 ncr ower outpu [6’056]

Ref er riinghide thd @ara deda Figad BeEOWS tiedeeshd ERTI Feld Sighdnded 8AY/of MbaMddON 1S
shown. In this enbodi nent, one or both of the TFCl fields are expanded

and/ or insudh & wag; and Fig BGdhowsdotix TFET diaids expandeti aigl/oiihodifiet iesichtas ar e
active and which are -8 WD 03/015322 PCT/ US02/ 24898 inactive. Fig. 4A
shows tW&-first TFCl field expanded and/or nodified in order to include

modi 1 H05Th cuc i Seqis DI thghesloghmcaianian of herscsaptntes and or
difi ' ] Ref ' tg.Fig. 4D .th

ol | ocat ST Ptfe s¥RiK POt lShPLRL thBiin sl it Reemed tekhesccond
[ ocat Sr of 0 8t etned thdes

Fi'el ds ShoneRoaran'i P JASAARGReet et S 853 Rl AR BRb g

timesl 845 S55d SP apnactBie. aAec@dinglf, théeeéHhnHs¥ignbdRoAAGER I Rh that
assi gned/ configured such that tinmeslot S6 is avoided and tineslots $4,

and S7 thneslais86 gnaxdrideh ind tineslots SH, SHand SGdas assignadisesfifiree witldthic.
Timeslot S4 will be filled first, followed by tinmeslots S5 and S7

consec fodge i1y cosgomeye idenr TimeplobS4miK be SilledHirst followdd byritimkshataS5i s
shown. Ingfyn ) errbociii ment, a special encoded bit pattern is added to one
or bot FG> 4 FESEHIYSY el ds or the midanble within the data burst; for

cxarpl Qodske, {1 ehilidud 09 ALK BBl BRI B 2
oL o b 4P e MG ALATSTALo YEhRIER IS IRG LS, o
speci althe 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 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 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 is 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.



encoded bit pattern in the data burst, the information associated wth that
tinmeslot is discarded or otherw se ignored. [0059] Figs. 5D-5F are simlar
to Figs. §O-030182zept that the data burst does not includeTiUse2/48a
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

encoded0b60] pat tEligl &he bR Paternis SHERHARS BidH Slifl cddi égﬁéﬂ' in
Fi g. SCF[ nay] bg | ocat eeggmvm thin ?ﬁe m Sanbl e. A }t%o%éﬁctﬂlg%resﬁ@%ge it

pat t er rbel usedsedhatiit danrbedtateived elith iedoced maver. fiheb doetsmplecitanablcyig ocat ed

close to the nmdanble, this is not required in the present enbod! ment or

any of SEHBERfehI: UssibBrnnlst RoWesdgiquiremantsyare trbducedcetteebiot a sp@fatisign may be
5A-5D anpd 5F, or conprise nost or all of

i nimal, as i igs. .

the dattcPr 8?282@’ iﬂ@%ﬂg{ﬂf’n@i aferngtive, g sygy-Gke sz SEUENUSHmt gaeﬁsot [ 0060]
The le I rn.s such that a high gain coding schenme may
be useggé@rgﬁg%al%tlg%tirﬁgﬁéﬁ el?evlésc?%\'/vith reduced power. Thuts, for exgrrpl g,
if 2 ' S ' r enen are .reduce

el at e0e Dl B s prakarsnt s i Bfoc il N0 A0S W dn S Bl 2
sync- | idfehé (itdyhbeemuenc &n tHabxaapk, NG5 asduiskd het GRaR ux%t%téhwdtﬁ” may be
used. [0061] Fig. 5G shows an allocation/configuration of timeslots using

t he metthgsl SFdiavietiedichied dhatrimel oteS6 haslbeeh Hesigiexed® igactive. IThu8ShE ARG t hat
the data bursts shown in Figs. 5F have indicated that tinmeslot S6 has been
desi gn@Usd assosingdiwite tinesles, S¢ wall daclade e spteciad sncodeideloit wattérnt iAleaI ot 826

i Il include the specjal oded bit pattern. As a result, tineslots $4,
\ém5 anh?éwlfw?wes Sgﬁi %@@@igf %ﬁ%@@&lpé%eé@ﬁg’égmeﬂ@@n§eoaﬁaebﬁ anddinaaslotss wi | |
be avoi i1 b9 gi]dcahe fourth enbodi nent of the present invention ranks all
active i rrleskogg I'n" order of decreasing interference, and then the channel

oSy OSSP SRR chbol IR P RSAASABER MF B S FARHHEIGC.

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 first and the timeslots with the
worst interference are filled last. The interference information, or rank, may be
transmitted from the transmitter to 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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nmeasurenents in each tinmeslot for the anount of interference and sends this
i nformation to the receiver. Once the tineslots are ranked based upon the
interferewo®3/olseel, the tineslots with the | east interfeP€masoze489%i| | ed
first and the tinmeslots with the worst interference are filled |last. The
interference information, or rank, may be transmtted fromthe transmtter

to the [086%] ver iFig0B® ﬂiushﬁ%sféﬂahﬂécéifon%lﬁl\%hﬁicﬂf’f)ﬁttig}a\é%[o&s s er{ei el d may

be created; for exanple data field 1 as sho In Fig. at a d 2 as

shown imethibd.of6Be fourtthembodiardnt.elathis&omiple/it i Gsufed tHAWAdsI B has
measurenents used for ranking the tineslots are those which are well known
t o t hodhe deasikpmount afhintenferenee ctimeslot h8S disanthel sepoalli tepstCanTEms Wwienent s

t hat ar.e s'%gnal ed., betlvvegp t he Rl\ilg;, the RNS and the Node B in a 3G system
The ndBETISTERES: dinacsloise’ haghe thizd deast jagrant mgd\iimeslah S4dchasdieangsinent t o

Py usibPEtrhe. AARMinal, HREReRORSPILOSLIEN ke solowine ikt Shr S on of
timesl as,ipsngad dRwiBifigdepf the fourth enbodiment. In this exanple, it
S assurrec#ﬁtsﬁa’t tl maslfglt %6 as the |l east amount of interference, tineslot

S5 has [0h6s FecondrheRsh emBBdiMen® in adcBFBMbEWEMRe Pﬁe‘sé]ﬁ%%n&%ﬁ c?%l?ens; e third

| east ampbunt and tinmeslot S4 has the nost interference. Acco y, the
ti mes| evsn didttibtigort bf datd atross i tihmdsloow InghByredeiodifment, Bferringhodig 7, as
shown in Fig. 6D. [0066] The fifth enbodi nent in accordance with the

pr esentd Ty éhehenpencambthesomaspandimg TF €s atsurdnsmitéd nathe TRGIdRddglthat
timeslots. lﬂ}ﬁtai s enbodi nent, referri n(Izn to Fig. 7A, _a TEC is chosen, and
t he coF?‘i‘écﬁo HaTiots sveny acresssaH dinaeslots torke t whereithe effgndingeduce

e e o 5 Bl G, B RSB HAE el it o0 0
P oA B0 O TSR LSS BB B30
tCiO?rgzl 21;1% Téyét'éﬁi allBBatdeanfiSur8y eitheslold! &td tOWChACHAP th&ldatLls L1y
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 timeslots 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 S5, 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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[0067] The nethod of the fifth enbodinent results in an

all ocation/configuration of tinmeslots shown in Fig. 7B. As shown, the codes
are all owetedisserh that the data is distributed evenly a®CoasouR4898
timeslots. This enbodinent has the additional advantages that no new
fields are needed and no synchronization between the transmtter and

r ecei valisdaaded, 0 ohly pmbstesk i Wilbr Beruded HRKE ofly "ok qt—%&@”vﬂfl tive or
inactive tinmeslots since all tineslots are actiVve. [006§j n a sixth
enbodi rmblecated/caofiguasthce with the present invention shown in Fig. 8A the
i nact Irrig ,%)('H’reslot, and all tinmeslots thereafter, are not used to send any
i nfor matY A The Inpaoy alfesnafiestotthe eorhvasjmeni, dhe iriactise tiseshitandy stilk besed.
However V\ﬂgn t he,UE cal cul at es xi num al | owabl e power w || be exceeded
in a cePPhifOo (hedesser capgeny adsishawa i igs8Cy st cadermuyobe assipredito

subseq ihidiESt sed .0069] The result of the sixth

enbodi wngéritimflé a gg%gugéﬁlggbg{rﬂ%hg%gﬁﬁ[@ﬁgg%i on shown in Fig. 8B. In this
exanpl 00711 1S asBYiRen I [ -St; i i i mesl.ot ..

Accor d?ngl y] since t he % %fntﬁ?%ﬁ%ﬁ%g &O?I%E@Samﬁ%ipégss?ln})t‘%"epﬂgpe'ﬁfter are
- 11 Woshaw ib J2aB1PCheldsP2/ 24898 di scarded, only tineslot S4 will be used

and only codes AI-A5 will be allocated/ configured. [0070] In an
alternative to the enbodi nent, the inactive tinmeslot may still be used,
al bei t—i | esser capacity: As_shao in Fig. 8C_less codes may be

—in a

assi gried ENBOIMENTres| otFKGIRESuce t he burden on the tineslot. [0p71] A

sumery of M ferent enbadiment s okddRGdW EoARI A ESBAOB: h3th SNOvn 1"
ie

Tabl e |1 bel ow. EMBODI VENT FlI GURES Fi rst %éédgg&% ‘ig\évgﬁ%rﬁh{ﬁ(gme e dto

one or| both data fields, or to the mdcg (o]l e a nd/ or
i nactilvetimeslots Secdnd 4A-4D Mhdj f'gln fde etipe ard/ormactive figesiass

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 timeslot that exceeds
maximum allowable power and all

timeslots thereafter.

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 timeslots, it is possible to have a communication that uses five timeslots, but

designates only timeslot 2, or timeslots 1 and 4, to have the TECI and/or the timeslot
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indi cate active and/or inactive timeslots Third 5A-5G Add an encoded bit
pattern to all timeslots that are inactive Fourth 6A-6D Rank tineslots in
order of wWewseusthg interference; use the tineslots w thPCRASOY/BERY
interference first Fifth 7A-7B Choose a TFC such that the "offending"
timesl ot can support a reduced data rate, and average resource allocations

acr oss infrmatioAEThe TF G andith S Al oVab M P MR ndcss ﬁ]s?n?ﬁt%nfl o‘tth%aC h

specific timeslot. Resource units are not applied t | mes t hat
exceedgranseniteumd e veteiveriovhe prockssing ¢ tiesd08. SHoWev @ he@E may HBLE 1
[0072] .It shoul d be noted that one drawback in inplenenting the present
i nvent ilB¥anessveen beanly imsslathharore tied Reordbe tinmisldt i forrati ow Wiﬂ;)r <

ti i.nactive times|lots, (hereipafter "tineslot information”). Since
? ﬁel ¥Eéaen‘g98fﬂ?ﬁ§iqt§ i%ﬁ%e%%eyn@ﬁm%aﬂ@Wﬁbheitrﬁé@nmsgqn POWEB posSi FI eto
h ni catyg ses five tineslots, but, designajes only
st SO0y °F R g AR MR BrbotfinéniS 5T o rondel inysicios o Exciedior 12
WD 03/ Q4 24248980 i ' .the ti t _
i nfor rraggi?[g%%gﬂrggz éllg%ggéssé?g‘ (?%’ fsf%c 13%%P{z){ehettﬁ{elgﬂyrzlg@%?%o&arg%gﬁﬁ’et Pecei ver

i n the tinates thattaot bobe ddsibaateliauavRive! (AEBnMiPS o W3l #1EeS When the
only tinmeslots that have the TFClI or the tineslot information will be the

ti mesl 40874]hat eXdreesblutien teethismroblehl iswaplietht MHCINNGSirees | GIOMBImatiBA 73]  For
the fi rir? Elt 1Lgs%rtw<e)rg)n(1)gsjlont§ ’n r;[msd Sgteﬁt?eﬁlypgviiﬁ Q;edl t?r;/lgsnlz){ \g’ﬂel’? Qgtaclioesz (i:sralt grigter
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 fifth 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

embodiment, other variations, which are within the scope of the invention as outlined

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

comuni cawpP®a/owi3kr fail. [0074] One solution to this problP€EmUsSs22489%ut t he
TFCI and timeslot information in at |least two tineslots; and potentially

every used ti mesl ot when data loss is a greater concern. This will ensure
that if rc?&fd L. receives a timeslot, it will also receive the TFC
and tinmes ormati on. [0075] For the fifth and sixth enbodi nents shown

and descri betd wi thUsef Bg8 ﬁentw]a?tm supffna cdrﬂeluﬁt%@hoﬁhetage%?&e@ not

exist. For the fifth enbo nment he data rate is reduced, but al
ti mesl| diybrirteme tlivision sedtiptehdcbss (THNAgfudde idivesioatmiinipbe att&bss(ﬂ?DMA)l al ways

be available., The sixth enbodinment will always include the TFCI and

ti mes| oormaf by selecting isndtHdiding ot laasherd timesjaddimgh a plus#lityl of dyveilableed t hat
aIthough tq resent i nventi o&phas een descrj be wth reference to the
upl i nk, timeslpts a@é@a ¢35t aRpCPdaboR @ pluraldtyiadenithe A comprisifighg t he

teachlngs of the ts descri b hrel both the uplink and the
downl 1 ni arBedBnFEngHavBHnge 1o A ARTS itslab dps Rver@apied s

i nvent N 0804 ] Whil e the present invention has been descrl bed in terns
of the preferre enbodi nent, other variations, which are within the scope

of the invenhéan f@ﬁd@c@ﬁhirﬁﬁ whefhe BfdehRiulGe WY 1 bAcHifinédpaiesddst 0 those
skilled in the art. * 03/ 015322 PCT/ USD2/ 24898 What is clained is:

1. A Usethrésholdyment (UE) that supports a communi cation using a wreless
hybrid time division nmultiple access (TDMA)/code division nmultiple access
(CDMA)  f or macansyfos aemoning) tiaraslafs ickeeoding aaid| thegshobsh&oni saidl ayailablem a
plurali ty f av ilable timeslots and at | east one code froma plurality of
codes, HH ngt%emwemgsﬂm@ﬁ OFal cul at | ng, for each available

timesiot, t heea[}l or Sip ailrrtg dant (i’denttf‘%:rrlsonfl salg ren’talnlng timeslots to another

communicating unit; and
means for using said remaining timeslots and the codes within said remaining

timeslots to support the communication.

2. The UE 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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means for determ ning whet her said cal cul ated power for each tinesl ot
exceeds a threshold; neans for renoving tineslots exceeding said threshold
from sai awewaiolski e tineslots to determ ne renaining ti mPSTaise2/24sens f or
signaling an identifier of said remaining tinmeslots to another

communi cating unit; and nmeans for using said remaining tineslots and the

codes Wit hi s sai A eRidE cim 3 WESICA id RIAHRBPIIobAEd SNt akidy. 2. The

UE of claim1, whereln s si'gnaling neans further 1nc s nmeans for
usi ng afdaiddhbtridsconpri SI ng first and second data fields, separated by a
m danbl e, followed by a guard period. 3. The UE of claim2, wherein said
identifier lists the remaining tinmeslots. 4. The UE of claim 2, wherein
said identifier lists the exceeding tineslots. 5. The UE of claim 2,
wherei n sai d-i denthe U af %lﬂtmtfﬁew%émm riaifh idandificsxis coghted withissaids. - 14
WO OSIOIEgnéa PCT/ US02/ 24898 6. The UE of claim 3, wherein said identifier
is |ocdlt hin at Ieast one of said data fields. 7. The UE of claim 3,
wherein said identifier is located within said mdanble. 8 The UE of
claim 2, wherei n sai d data burst further conprises two TFClI fields,

| ocated befogge hpz%ﬂélﬁm f &,Lrnﬁg %@r in said
identifier is | ocat ed W t%ﬁ 1 east o%tladg tagglgsltsl&lt él IlIig(fs he UE of
cl ai m Yieldbabeited bbfore afe afief saidlnhidaaibie consecutively. 11. A User
Equi prment (UE) whi ch inplenents dynamc |ink adaption in a tinme division
dupl ex (TDD) comruni cation format by transmtting tineslot and code

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.  The UE of claim 11, wherein said indication is transmitted within at least

one of said data fields.
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allocation information in a data burst, the databurst having a plurality of
fields including two data fields separated by a mdanble field, the UE
conpri si NgO oavatIz2 for transmtting, in at | east one of saiPdTfUset/2s98 an
indication oftinmeslots to be used; and neans for allocating codes to said
used tinmeslots in consecutive order until all codes have been assi gned.

12. The UE ofzcla i j ] W in at

| east one o! 'sai rgﬁ%gﬁaowgflﬁsﬂ’?%%@g@% g?’f?@@?@%ﬁ“ﬁ%@@@ﬁ%@@é‘%&@ The UE
of cl ai middmbMtedlél n said indication is transmtted within said mdanble
field. 14. The UE of claim 11, wherein said data burst further includes
first and second TFClI fields, said first TFCl field | ocated before said

m danble field and said second TFClI field |located after said m danbl e
field, wherebd salle UkpE aleironl I, svhereiarseid date duwittfrtheminclustes firstandof sai d

-EIB.-ESCII gLI Soad Jﬁlgfpﬂgirsﬁlﬁﬁ ﬁmtﬂ‘é&]ﬁ%ﬁ fg 5 did o Coa}eré‘i’ng@g g;’al' |OE:I tinme
gbﬁh?%&?“@%@fﬂ?@?& W 2iG saf Sfgdmbl hg, B ‘epﬁ'f RS R )y of

avai | abﬂr@n&%h%ﬁ'v@tlﬁn%?f’ea@f 01%;@@?%19@@‘1% agfroma pI urality of codes, the

UE conprising: neans Tor ca atin for each avail able tinmeslot, the
power required to transmt data; nmeans for determ ning whether said
cal cul ated power for each tinmeslot exceeds a predeterm ned threshol d;

neans for | obili ngAiUreo Exmipmenti(W B wyirioh sigaalsdods end tinwslon asidgrinnts 1o a first
set of timeslots that do not exceed said predeterm ned threshold; neans
for | oatiPRgrizncEnBwaNKAtionofsatser ima wirekess dybrid time diviisionmewltiplesacchsst  exceed

(TDMA)/code division multiple access (CDMA) communication format, utilizing at
least one timeslot from a plurality of available timeslots apd 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 calculated power for each timeslot exceeds
a predetermined threshold;

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 bit 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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said predeterm ned threshold; neans for signaling said first and second
sets of tinmeslots to another conmmunicating unit; and neans for using said
i nformat iwo oBooIRzaid first set of timeslots to support tRET/USonmMss8 cati on.
-16 WD 03/ 015322 PCT/ US02/ 24898 16. The UE of claim 15, wherein said

| oadi ng nmeans uses consecutive codes fromsaid plurality of codes. 17 A

oading means u | s | |
Communi oot ne. by Weeh AT S SERon ik S U AR g Bl

pl ural iﬁ(ymcgfaid?ju@g Qifsodeach tinesl ot capabl e of supporting at |east one
code, whereby tinmeslot and code allocation information is comruni cated

using a plurality of data bursts, each databurst having a plurality of
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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 communication 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;

| 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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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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