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[0001] DYNAMIC LINK. ADAPTION FOR TIME DIVISION DUPLEX (TDD)

[0002] BACKGROUND

[0003] The present invention relates to the field of wireless communications.
More particularly, the present invention relates to a time division duplex (TDD)
commmumication system which uses dynamic link adaptation for transmissions between
ﬁser equipment (UE) and a base station (BS) to adjust for changing propagation
conditions. ’

[0004] Third generation (3G) cellular systems are able to transmit a wide range
of services, from high data rate services such as video and Internet downloads, to low
data rate services such as speech. Referring to Fig. 1, a plurality of user services are
shown as individual data streams. These individual data streams are assigned to
transport channels A, B, C, whereby the data streams are coded-and multiplexed. Each
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 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. |




receiver which tinmeslots and codes are currently active and which tineslots
shoul d be avoi ded. The UE provi des synchronization such that the receiver
knows whi ch tinmeslots and codes the UE has used to map t heMagheO8onmosite
transport channel onto physical channels. The UE attenpts to avoid the
timeslots which are experiencing transmssion difficulties, while
attenpting to utilize the tineslots which are not experiencing
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may have a ccordi ormatting of transport channel A in
the fi r%e@@m&c@d&édielﬂefmmnmhmuppoﬂedamﬁmdjﬂzscfeana(heThlsﬁredu\:PJd he second 20ns

can change. In contrast, since transport cha n% B .has ah§0ms TTI, the
f or mat t ispigs callgda TFC subset. "TFC selection is the process used to determine whi

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
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“hence the nunber of bits, are the sane for each 20ns period over the 40ns

. TTl duration. It is inportant to note that all of the transport channels

A B, Care mapped to the CCIrCh on a TTlI basis, using thia MEst TI T
within the CCTrCh. The transmt power is ultinmately determ ned based on
transport format conbination applied in the smallest TTI within the
CCTrCh. | 1 March 2006 WO 03/015322 PCTI US02/ 24898 [0007] It should be
noted by tRB&¥ 2 skill in the art.that each indivi dP5FUSEP4” stream wil |
have an associ ated data rate, and each physical channel will have an
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~data. [Q009]., A transgport format comlinatio TFC) is applied to each
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‘transport channels will coexist in the TTlI. [0010] A TFC set is the set of
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of the possible TFCs within the TFC set toQ be supported by the UE, a
reduced Vé”ilt%c&lm in&qplhgpfgvglélbfb%qnp@gtegw ¢ach opg= The TEC seleddion Thi s reduced

-~ set is béﬁga&Tﬁg@égﬁ% el d RSt De L8 to determ ne
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i ndi cato(hjéﬁf a particular TFC, and is transmtted to the receiver to
informt

¥8cei ver which transport channels are active for the current

frame. T ecei v, q,lﬁﬂ@iq g@ﬁ&t' . TEG Wl be able to
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Accor di ngCTrChy the CTHECh isstheheginefitbdrd thése cbpnidr@yird ampsedQEsheatdlyi on bet ween
the transmtter and the receiver such that the recelver knows which
“physi cal °¥¢&REsF of physies seangelp, Jyp dDhLsypiexns.dig 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.
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based upon a signal to interference ratio (SIR) target that it receives
fromthe base station. Know ng the TFC sel ected, the UE tMaech 24085 t he
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single timeslot, for example, when the desired transrmssmn 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 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.




assigning the tineslots and the codes in consecutive order. For exanple,
the first timeslot is selected for mapping. The first code of the first
timeslot is assigned first, and then the remaining codes! darehe006i r st

ti mesl ot are each assigned consecutively until the |ast code has been
assigned. Once all of the codes fromthe first timeslot are assigned, the
second tineslot is entered. The mappi ng process is repeated using each of
the codes fromthe second tineslot consecutively until they have all been
assigned. -3 1 March 2006 WO 03/ 015322 PCT/ US02/ 24898 [ 0015] The mappi ng
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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




certain TTl, the system sel ects new TFCs such that the data requirements on
all of the tineslots are reduced. Since the UMIS-TDD standard specifies
that timeslots are assigned consecutively, if the transn Merd2086obl emis

in one of the first several tineslots, the systemw | still begin packing
~data into the earlier tinmeslots, where the problemis at its worst, and
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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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~Equi pnent (UE) which signals code and tineslot assignnments to support a
comuni cation of a user in a wireless hybrid tinme division nmultiple access
(TDVR) / code division nmultiple access (CDVA) commruni cat i chMashg{08
utilizing at | east one tineslot froma plurality of available tineslots and
at | east one code froma plurality of codes, the UE conprising: neans for
calculating, for each available tineslot, the power required to transmt
data; nmeans for determ ning whether said -5 1 March 2006 cal cul at ed power
for each timeslot exceeds a predeterm ned threshold; neans for |oading
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timeslots to determ ne remaining tineslots; means for signaling an
identifier of said remaining tinmeslots; and nmeans for using said remaining
tinmeslots to support the communication. In accordance w t hMarahi3d08 aspect
of the present invention, there is provided a User Equipnment (UE) which

i npl ements dynamc |ink adaption in a time division duplex comrunication
format by transmtting tinmeslot and code allocation information in a data 1
Mar ch 2006 OIPEP322 ¢ he dat abur st havi ng a plurality of “PYEPEE nel udi ng two
. data fields separated by a mdanble field, the UE conprising: nmeans for
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ti mesl ot smbsdaRat, f or consecutively allocating codes to active tineslots
until all codes have been allocated. BRI EF DESCRI PTI ON OF THE DRAW NGE S)
Fig. 1 is[®2B] ock Hizafh i dita busetistrireiunslof thetsecont embodimbmiiaging debi ned i nto a

physi cal ¢h .11Fl 4. ﬁA is the result of a prior art code mapping
process. ﬁ%ﬁ?’g&?éﬂdr‘%"%}ﬁe Yior art data burst. Fig. 3Ais a data burst

structur @@pad]t he Eiof S ieidhey i fLahd. ted in data
field 1. ﬁOFi g]. 3B isgr?’éata %@??&g%g?glfge%?@%%@*#?Igthq‘éw%o I ment having a
control fecendiTFGLaeléodifiedlata field 2. Fig. 3Cis a data burst structure of
the firs odi ngnt , having.a control fjeld _|ocated in the mdanble. Fig.
3Dis a Lozgﬁg})burs lgsfé]ﬁ&dﬁaé’“ﬁgs':{%@“??g segpd sEppdimenthayingbod control fiel d
| ocat ed fTRCPRLIAS MBliged i €l ds. 1 March 2006 WO 03/ 015322 PCT/ US02/ 24898
-[0028] Fig. 3E is an exanple allocation/configuration of tineslots in the

- first el#82) nment Fig[410i2 8 exaingle allAcdtion/acrdigtuatidn ol Sineslbts hahesegordd t he second
enbodi ment. having the first TFClI field nodified. [0030] Fig. 4B is a data
burst st PHRGPENLf the second embodi nent having t he

[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 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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- second TFCl field nodified. [00311 Fig. 4Cis a data burst structure of the
‘second enbodi nent having both TFCI fields nodified. [00321\’I Fig. 4D is an
exanpl e al |l ocation/configuration oftineslots in the secontiMagsidiibnent .
[0033] Fig. 5Ais a data burst structure of the third enbodi nent havi ng an
encoded bit pattern in data field 1. [0034] Fig. 5B is a data burst
structure of the third enbodi nent having an encoded bit pattern in data
field 2. [U838158tg. 5C is a data burst structure of PFH@S‘EH‘?"P% enbodi ment
having an encoded bit pattern in the mdanble. [0036] Fig. 5D is a data

burst st rigaspre of; 1 hird. enpodi pent . w tthout TFCI fields, having an
‘encoded Eit Eattefﬁlﬁgﬁg%g%&#}lﬁhﬁi %@?%@Lﬁﬁ@?ﬂbsémcgt kavingaa bur st

st r uct ur exaferddoe infhrinatloe ke ticaM in thé L@WLITFC!  fiel ds, having an encoded
bi t patt_ﬁ)rog in data field 2. [0038] Fig. 5F is a data burst structure of

the thir&%¥bodi nEigtSlNseremmplrdipcativiebrlizurdian bTtinahidngedagmbi t pattern in
the m daéﬂ%&ﬁmé:ﬁ%g] Fig. 5Gis an exanple allocation/configuration
oftimeslots Inthe third enbodinent. [0040] Fig. 6A is a data burst

struct ur@oé4] t he FiQWAﬁM%ﬂﬂﬁQ&ué%?¥wcﬁ§]éefnﬂéﬁ5f erence i nformation
Ig. S

field located in data field 1.. [004 a data burst structure of

the fourk4¥nbodiFisnitB kavexampinalldcatierdafigmstioniof figessk i0Me Firg! d | ocat ed i n

data fielg 2 -6 1 March 2006 WO 03/015322 PCT/ US02/ 24895 [0042] Fig. 6Cis
a data burst structure of the fourth enmbodi ment havi ng an interference

i nf or mat[j0o46]f i el drib. ek e dafd Bubde stlcHAYR e kR Q48] 4:Fi.g- 6D is an exanple
al I ocati on/ confi q'lrgat ion oftinesl ots | t?%se&tﬁgﬂlf%b%mc& _
[0 ig. 8B is an example allocation/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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enbodi ment. [0044] Fig. 7Ais the data burst structure of the fifth

enbodi nent. [0045] Fig. 7B is an exanple allocation/configuration of
tinmeslots in the fifth embodinent. [0046] Fig. 8A is thel Mafch HPst
structure of the sixth enbodinment. [0047] Fig. 8B is an exanple

al I ocation/configuration of tinmeslots in the sixth enbodinent. [0048] Fig.
8C is an exanple allocation/configuration of tineslots in an alternative
to the fif¥YR*“¥MH8i nent. [0049] DETAI LED DESCRI PTI ONPEFVS¥ESBREFERRED
EMBODI MENT(S) [0050] The present invention will be described with
reference tQ the drawings figures wherein |ike nunerals represent |ike

el ement sl0PHHoughotite. P{Q@%lﬁ“"@%ﬂ%rwsﬁosﬁi diffepmi ambedimentsafar data burst is

shown. T, | . i fiel a m danbl e
oen o g a9l inCAIRGHGE Int M At @LE A RERRFRLIAY 2 M AATDI e
one or bainprieds dddingcediey tortloti Sielafio thealatbiugdt to intitenMiTliepar@fulgoded TFC bits
depends upon the nunber of possible TFCs that are supported. Since the

TEC i s {Restpsnare ptiyesand mibichitimeslgisshould by ayeided Fonexsmple; asghowndid to  transnit

the TFCl . u r er . dat iLts her ef or i.t,,i s desirabl e
to Iim'glé't égﬁgrr%ogr%e@;h %géﬁ# gqéaf%@%‘g}‘bﬁlﬁémf %‘83’? &Sﬁmﬁﬁm #ﬁltg TFC adj acent
to the rdddadrdl datnfiblgws ARdmdivelyPBE! 3¢ BiRssi the ordtéoR ASITIaS pAiP Bf thei Nce
interference fromthe m danbl e can be cancel ed and the channel estimate is

nost r el Midpmblef i BPshovidheeasiel fiedd added ieibotindsitaclielht andistadicbf2.ski | | in the
t sh ' t ta field i se both d physi cal
cont ror Aotk B dRIGRS bRk ParadeRer bouse HetiBe et bRaS n Furehor

detai | hBsehnpbd Beated in ahy Mbrieh o2H08arY\Gei@3/ 015322 PCT/ 0S02/ 24898 [0053] The
present invention conprises six different enbodi nents for performng

dynam c [0 adageary ofithe ThendtivesshowntimBigndAt3D, iss Shpovimntitnndlegs. 3A- 3E,
oM | G B h MR B2lin i iRt 8 cSBb & B bl e kg’ o2t & vl ch
data. The data in the control field may refer to “active” timeslots which inclide valid

data; may include “inactive” timeslots which have invalid data and are to be avoided
(hereinafter “inactive” timeslots); or may include both active and inactive timeslots.
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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timeslots are active, and which tinmeslots should be avoi ded. For exanpl e,
as showmn in Fig. 3A a control field has been added to data field 1. Fig.
3B shows the control field added to data field 2. AlternhMaiah3006F g. 3C
shows the control field as part of the mdanble. Fig. 3D shows the control
field added to both data field 1 and data field 2. Although the control
field(s) are shown in a particular location within the data fields, they
may be | ocHPE&Y" P2 any portion of the data field. [00Z&"UPH24Y of the
alternatives shown in Fig. 3A-3D, it is inportant to note that the control

field identi.filgs the ti nﬁisél ts to which the receiver_ should | ook for valid
data. Th&age,Fign 4o shows ferfgst T feldaxpendsdandion modified jie order tres| ot s whi ch

i ncl ude i i j " e b ich.have invalid
dat a andﬂfgdgg%hggg&e@dgvél é!é@%oﬁg?heﬁ gﬁg&%& g?&fﬁﬁg%%%&tﬁl ﬁ%%l?%ﬁescﬁ; or may
i ncl ude bcibh @way; wed Bipdid shaws botk TFChRddsixpanded 4@/ elotified Risudhact i ve

tinmeslots may be identified individually, or the identifier may include a
bit stri¥d- with a one indicating an active timeslot and a zero indicating

an inactg ti . -al ted t the.control field can
conpri setdggﬂsepgrgﬁg% e ygﬁﬁlg'r@@gﬂg%ﬁ?ggqn%%wgﬁ@lgﬁﬁm“&m reside in a
portion thk ntelteddethasdcord aabodirh&@® B3hovire 1R fHid dxBmple, i Busudbd thit e

al l ocation/configuration oftinmeslots using the nethod of the first

enmbodi mefRntreklieddsshpmn indigsaf4 - 4 indinate that timesloth6dsimactive madtimdslsts cont r ol

fields s i i -3A- i ndi e that timeslots. S4,. S d S7 are
“active, §'§‘r’]§§ &tﬂﬁg'lt% clngéb‘\i‘%g:gﬁu\g%f’% %%ogp%?rﬁaf%gneg@m%@tﬁgt not used, and
codes Al tiAdotB6ds avvidedaad etkedonti Ry £d §7Mrd isiaddMoafisfed WihaRd S7. This
permts the systemto avoid an "offending"” tineslot, such as tinmeslot S5

in this @daniicenseqpiveiqrdsr.| Timeslot Stiwiblhstidled firss dplpovad by tiveshotsifiScat i on wi t hout
a SUbStginirﬁc Ls%%ﬁ %aegre in UE power output. [0056] Referring to Figs. 4A-D,
a second enbodi mentf f the present invention is shown. In this.enbodinent,

one or bpbsglof t IRerfikd t6 el AT £ABANERSHAAEHIOL shoRE! fheglist 0 i ncl ude the
extra data regarding which tinmeslots are active and which are -8 1 March
2006 WO GhiEan 2 spEiyl usodtdhiggcininatded tv.onForhotdof thtdais fitltieorf i r st TFCI

2 R b edh e o BB 204 e o e
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.




in such. a way; and Fig. 4C shows both TFCl fields expanded and/or nodified
in such a way. [0057] Referring to Fig. 4D, the allocation/configuration
of the tineslots using the nethod of the second enbodi nehMaich 2006wn. | n
this exanple, it is assuned that the control fields shown in Figs. 4A - 4C
indicate that tineslot S6 is inactive and tineslots S4, S5 and S7 are
active. Accordingly, the codes are assigned/configured such that tineslot
S6 is avoiMRE/MReE tineslots S4, S5 and S7 are assi gn@HIERRYured with the
codes in consecutive order. Tinmeslot S4 will be filled first, followed by

timesl ot and.,S7 cqnsecytively. [0058] Referring to Figs. 5A-5F, a
third en@Séﬁment d?‘?%&%awﬁhq { pafip s ﬁgelﬁlb #ialigh sainpod pgsrhemeariyoded bi t
pattern peSusBdgdRlattiRaPhE e : t [ : j danbl e within
t he data bL?I‘ st; z%or exaﬁgefl‘ééa%?larg ulcé v%ﬁa@lué’hfggv\% |§fef—l;f£g£5%§g£p data field 2
as showrsequen®e (g uss@ then thh@owbimgbitendas ahiedicddreliig: too spr&didgnc! udi ng thi s

speci al eéncod d git attern wthin a data burst, the transm tter indicates
that t he€&onekel6, bkl 1o ong Alicenaive, a sypg-lke (Selay) ssqurncathst dhstinotvhen t he

“receiver wYox ' oded bit pattern in the data burst, the
et SRRl

i nformati assocl at timeslot is discarded or otherw se

i gnor ed.[0peN]59] Hig§Gsﬁ&5£1ﬂlb€at&hﬂbﬁt?ﬁraﬁi@nEﬂtﬁ§aslo%ﬁ iRxsaRld that the data
burst does, not . include the TFCI fields. As shown in Fig. 5D, the encode
bit pat & 'ﬁﬁg} eppRodingenty, s exampleyit is gesampdthatihe datmbersts shavinsnd 1. |
Al -t er natys; .0 _Fi E..the encoded Dbt attern may be | ocated
L ey P%‘I%?ngé}?eor A Bl st bl 3‘?51%?-*6%@9“%@"7- JR G4 T hi ¢ he

m danbl eurshasdociagh witheingRke 96 tvild idchide tHeaperidl @aeIded biviphitir! daka field 1 or
data field 2.is preferablé | ocated close to the mdanble, this is not

requi r edesut imesiotp$s S8 aed Shuddienipratedfcoatigirasiconseautivelyend dmbsdati nent s.

CAdditio N1l coded bit pattern may be mnimal, as shown in Figs.
SA-5D a@@,begp&rdrgd; conprise nost or all of the data field as .shown in

Fi g. SE.[odsdyar ch T8 ArNEnOSiRIE32Re ReThHSARAARAR 2l A0ARLimEes! ength of the

bit pattern is such that a high gain coding scheme nmay
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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be used so that it can be received with reduced power. Thus, for exanple,
if a 256 chip sequence is used, then the power requirenments are reduced
relative.to a spreading factor of 16, by 12 dB. |In one al Mearcte2(0fe, a
sync-1like (Gol ay) sequence that does not require channel estimation may be
used. [0061] Fig. 5G shows an allocation/configuration oftinmeslots using
the method of the third enbodinent. In this exanple, it is assuned that
the data bWPE¥¥58hown in Figs. 5F have indicated th&™PHESPHt S6 has been
designated as inactive. Thus, the data burst associated with tinmeslot 86

i |aI encoded. bi t pattern. result, timeslots $4,

\é“él ;nh”%bo%&?ﬂ 1?15, Bdlystates apall ‘@%Fl@dc%’éﬁ%fé%‘m Pwp;sk&msmg Hesl ot S6 wil
be avoi d&%@%@%b&@%@%&%ﬁ BIRAGIRAL Pl LGB EaAelIYERL On [ anke 2!

active tinmeslots 1n order o reasl erence en the channel

al | ocat i the/ least fangnmhiitof diterifidencopdmeslas 881 Hapake kdvend NéLr baovencer | evel s.
[0063] Preferably, the transmtter periodically perforns interference

measur e renge. dHpFlat |SFH’§¥ e thigd leapicamongt and timeslay t%h@ﬂbﬂl@@stand sends this
i nf t h | d th
- : zt g;;rgr ence e}éﬁfé g?&’?d r‘r:'e{és%gﬁjfs th Fﬁh?cﬁﬁlﬂ? @g{%ﬁ% F”f er eggzear (l;p]?:’ll I eg

first anmﬁmﬂgzt,ugrgﬁ;lmt]ﬁmgtﬁm t he vvorst interference are filled |last. The

|nterference information, or rank, may be transmtted fromthe transmtter
to the rE@eflver |Iiheaif@e@fooméntﬂn@p@réalwﬁvmthélewmtmmoncmtesaa new field may

chown  reen g RRTORRE LR Ak e R ee] htaioBea i e < C ©

measur engmFs istHesknf a&fdtﬂi@bﬁb@%&@ﬁ@ﬁ&ﬁt@hﬁm&é&m&}k@ﬁ&}%@ hpare well known
to those of skill in the art, such as the channel quality CQ measurenents

that ar erediqgriap datapato eerly aRrosRACimeslets RNGheapraintt waerdigaeoBonidinga 3G syst em

Th d B | h | know ed t ot
or o111 SRy Glcn SBRLRE g dBimsie o T drpatpn b o R NARER 2006 Vo
03/ 015322 1o /iHs0Rk 34888 HQ@absriTitsh arbiRe bdnlléla% tiﬂtﬁ& Frior@dft. However,

al I ocation/configuration of tinmeslots using the
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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met hod of the fourth enbodinent. In this exanple, it is assuned that
tinmeslot- S6 has the |east anmount of interference, tineslot S5 has the
second | east ampunt of interference, tineslot S7 has the! MAIGhd2006ast
amount and tineslot S4 has the nost interference. Accordingly, the
timeslots wll befilledinthefollovving order: S6, 85,- S7 and $4, as
shown in [ 0066] The fifth enbodi nent in accordance with the

pr esent Wg’r'?f’f’la?‘? 2creates an even distribution of dACYUSRPHE a)|
timss'lots In this enbodi nent, referrlngto Fig. 7A, a TFCis chosen, and
the corr T nsmtt the TFCl fields, that reduce

t he dat a&? @e%lév(%ﬂrﬁ Q‘Lcr%é Ogs§4 ﬁ F ‘fcﬂng ?@Yt‘ﬁ)éespo’jrlnfdvmgir et he of f endi ng
ti mesl ot aleBteGMpiTHutedt he data transmi ssion. This enbodi ment is the nost

sinple solution since the TFCls that are transnmitted are the sane as in
the pri ol0049% . Holneﬂn@ltmnamWéowmwmidnbdmtmmm@ﬁme@mm@qshllrmsl ots and
codes su&tgd %@%‘f data evenlﬁB d#strl buted across all of the
timeslots 1 1 Figt $(. desp s aY be sssighedstoi n an

al | ocat|ma{midtwfeaﬁdeqﬁb%}dehlomtﬂﬁ dﬁho""” in Fig. 7B. As shown, the codes
are allocated such that the data is stributed evenly across aII

timesl ot @071hi s efrisouinagnef thhdifetcheemblaliimérmef thagiwadt ageatidniat no new
fields ape neege@ g g]]ono synchroni zation between the transnitter and
receiver hﬁggni‘ B 3 Formed in order to make a notification of active or
inactive tinmeslots since all tinmeslots are active. [0068] In a sixth

-enbodi nent . in accordance with the present invention shown in Fig. 8A the
i nacti ve tEMBODIMENIhd | al FIGURBSS| dts thereafter, are not used to send any

information. Wt TFCI S USKGRLO COWH@&&@W&H&&IQ&%%&N& | be used.

However when the UE c¢al cul ates rmaxi be exceeded
inace'tain tirreslot such as ti nd all

subsequent—ti ||:o| pts—ate—npi-sed gﬁﬁ_“mﬂ_ﬂ’e‘? o8 ki xth
enbodi nent bde al | ocH™Bn/ cdnf i 95 Qr bafh &l fisldstog. 18B. In this

exanpl ef—i f is _a:’ium:\d that tinmesl Olpdlsgelaglmﬁ@d/pm@@lv@@mﬁﬂ@tﬁeﬁ ot .
Accordi hgly, $hitde the| of f¥dling t/i medldusemodeddti pattermesalbt s [t hereafter are

~-11 WO Dp3/015322 1 Marth 2006 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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PCT/ US02/ 24898 di scarded, only timeslot 84 will be used and only codes

Al-A5 will be allocated/ configured. [0070] In an alternative to the

enbodi ment, the inactive tineslot may still be used, al beMerd2086] esser

‘capacity. As shown in Fig. 8C, |ess codes may be assigned to that timesl ot

to reduce the burden on the tineslot. [0071] A summary of the different

enbodi nents of the present inventionis shown in Table 1 bel ow

EMVBODI MENTHP &I Fi r st 3A- 3EAdd a new control field f6VEHE* B both data

fields, or to the mdanble, to indicate active and/or inactive tineslots
th TFCl fields to indicate active and/or

isﬁ;g'? ?32 q%@é%ﬁgiﬁ?f %{?g%?%t% tg‘lﬁ”@%‘ﬂ%ﬁ“ﬁ?ﬁsmﬁé@ vaeonige el tineslots
that ar ctrindfioh fd fHoetdhRA 40 BRARCAIIES L Sab HARHEE e AEFHEAST N0

interference; use the tineslots w east I nterferenc irst

Fi fth7A-inmbwberethaﬁﬂyﬁumblotsmﬁthmacefmmﬂ@'ﬁnieﬂaﬁﬁfoﬁﬁatmmiﬂlulop?_rt al t
reduced a.rate and average resqurce allocations across a I mesl ots
Si xt h8A—%§k}E§’?’ﬁ%‘?ﬁ We&fﬁa@gmm@ew@ﬁuémssw@ewmp timesl ot. Resource
uni ts ar@omgl apfiok Al A bl Rlor e AR R RRY (3, | Ovabl e pover

and al| tinmeslots thereafter.
with reference to Figs. 3A-6D, if the TFCI or the timeslot information are in only the

timeslots that have been designated as inactive, the communication will fail,
- [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 althongh 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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[00‘72] It should be noted that one drawback in inplenmenting the present
invention is the location ofthe TFCl and the control infornmation for active
~and inactive timeslots, (hereinafter "timeslot informatibMalch280fce the
TFCl typically exists only in certain tineslots, it is possible to have a
~communi cation that uses five tineslots, but designates only tineslot 2, or
tinmeslots to have the TFCl and/or the tinesl - March 2006 WD
03/ 015322 \&%%)%?322/ 59808 i nformation . The TFG and s HOTEPRBEdl of o et i on
are necessary to synchronize the transmtter and the receiver in the

pr ocessi of the data. However, there nmay be instances when the only

ti mesl ot ¥opHaPlMEEAISt he TFCI or the timesiot information will be the
timeslots that exgeed BlfmBKUR RathboRlEnbiARfinEheawRener . [0073] For
the first four errbodi&r%{n'?ps of "t eaprug ent Invention and described with

r ef er enchyttid tiiegiévisi@rmaiipid accash@DNES) cogle divistort imvlipleatcess{€EDMYGt | on are in
only the_ timeslots th ave been desjgnated as jinactive,, e

Communi CEmE Y golceiingand ut?@érzzﬁt Tegfteone Simpiob Fowah Pt tYp‘%féE?‘E‘H‘]’i s to put the
TFCl andgt - g I : t } . and potenti al l

| 05 it at 1ALALER e Fdhfhs: and pol y
every usg%btll nes aotéa\g/\hen Bd%e?%oqlgglsu?%h?, a greesé‘aitﬂgrmiE Co cer% This will ensure
that ifthe remenyvésr dakobiidgsfon ehdhnialliaile tinteshot, | the power requisdvie the TFCl and
timeslot information. [0075] For the fifth and sixth enbodi mrents shown and
‘descri betugmftdaizef erence to Figs. 7A-8C, the TFCI probl em does not exist.

For the fift ' . f ' . tinmeslots are
still wused. a%32%%@§n§%@%tﬂggaﬁ%wﬁ§%dm{ef%gQa%gﬁnpéiggFgé/gédss be avail abl e.
The si xt hiheszhsldi ment will al ways include the TFCl and tineslot information
inthe first tinmeslot. [0076] It should be noted that although the present
i nventi on hafepeseler sueQvingtiaeslol excepding paich dueshgld: fiam gpidiawailabler i s equal |y
appl i cab.eesrlq %o%te%ﬂ@k%ﬁ%ﬁgjngﬁ%eﬂ%'l izing the teachings of the enbodi nents
as described h 0 h

erernin e uplink and the downlink are contenplated

herein as w hithdy flesigROpe abf idédigied 0F S40 trempBiR! ti@Bsloth @9 addthethi | e the
present invention has been described in ternms of the preferred
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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enbodi nent, other variations, which are wthin the scope of the invention
as outlined. in the clains below wll be apparent to those skilled in the
“art. 1 March 2006 WO 03/ 015322 PCT/ US02/ 24898 What is clhMaghq®6 1. A
User Equi prent (UE) that supports a communication using a wireless hybrid
time division multiple access (TDVA)/code division nmultiple access (CDVR)

format by selecting and utilizing at |l east one tineslof froma plurality of
avai |l abl e W?)ioﬂ%lgrl%ts and at | east one code froma pl 3%511;?{2@433? codes, the
UE conprising: means for cal culating, for each available tinmeslot, the

power required to., transm.t data;, means for .determ nj.ng whether said

cal cul ated p%v\er T%t]@gﬁcﬁ]a%w FISFIS@@d&é‘ﬂ&“ﬁ&ﬁ?‘&’%%ﬂ%ﬁgﬁs for renoving
timesl ot gr&icHeidig. sai d threshold fromsaid available tineslots to
determne remaining tinmeslots; nmeans for signaling an identifier of said
remai ning tinmeslots to another communicating unit; and neans for using
said remaining tines|lots aln,d the codes w thipn said remjning  tineslots to
support the conmuhicHE efhclam ribergm gid idegiifisris Jogatede VR @2 signal i ng
means fuptfend ncludes means for using a data burst conprising first and
second data fields, separated by a mdanble, followed by a guard peri od.

3. The UE of claim2, wherein said identifier lists the remaining

timeslots. 4. The UE of claim2, wherein sajd identifier lists the
exceedi ng ti fesl otkeUE Sfclam'& @fswsaﬂéﬁtﬁwb*zﬁstﬁm@répm%%&m%ti fier lists

,}:?;% [Eggi}ié}h.gg%ﬁ@gbeﬁ?ecﬁﬁ%&gsafdiﬂﬁﬁ%ﬁgs' -14 1 March 2006 WO 03/ 015322

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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6. The UE of claim3, wherein said identifier is |located within at |east
one of said data fields. 7. The UE of claim3, wherein said identifier is
located within said midanble. 8. The UE of claim 2, whertMardig86qata

~ burst further conprises two TFCI fields, |ocated before and after said

m danble. 9. The UE of claim8, wherein said identifier is |ocated wth at
| east one .,d TFCl fields. 10. The UE of claim .0 the codes
are all ocaﬁ’égs‘@%ﬁgecuti vely. 11. A User Equi prent (U )(:Tw}éﬁsb%1npl enent s
dynami c link adaption in a tinme division duplex (TDD) communi cati on format
by transmttipng ti ot. and.code .allpcation.inforpmtiqpn.in a data burst,
t he dat abur stﬁhavlirﬂegﬁt( OEFﬁ%Ff’t'a‘eEﬁn ?W%P%gathnﬂ%ﬁrﬁmﬁgdt“ﬂ]@% fields
separ at eghilnile feldanbl e field, the UE conprising: neans for transmitting,
in at |least one of said fields, an indication oftinmeslots to be used; and
means for allocating codes to said used tineslots in consecutive order

until all codes ve _been, assi gned. 12. The of .clajm.11, wherein said
indication is traﬂ%ﬁ?t"gaﬂwiﬁi”ﬁmﬁn Paé(gg"lta E‘{‘fﬁtet&“@i'eré%ﬁhﬁeggfséa‘fq elds. -15 1
ar ch 2008 MOTHSY flas ek RETHHEORILABIG: dckore IR infifc FUALM o Vher ein sai d
i ndi cati onoi s transmtted wthin sai% m'oggnﬁﬁe |e1%.ﬁé@51.ms% e UE of claim
11, wher e¢cond dFAI dldalobated bfiérusatchmidanbid fiddswhéretst sad dhdictiaoisd TFCl fi el ds,
said first TECI field. |ocated b re_said mdanble field and said second
TFC fie aﬂaﬁaﬁ%ﬁmﬁlwwc&saﬁﬁﬁﬁﬁ@%i el d, whereby said indication is
transmtted within at |east one of said TFClI fields. 15. A User Equi pnent
(UE). which-signals code and tineslot assignnents to support a

comuni cat i onl5Sof A Ussriquipment (URE)eitdchsignylbeads ahd timesdiotussignowntstd t i pl e access

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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(TDWR) / code division multiple access (CDVA) comunication format, utilizing
at least one tineslot froma plurality of available tineslots and at | east
one code froma plurality of codes, the UE conprising: nbMgec 6
cal cul ating, for each available tineslot, the power required to transmt
-data, neans for determ ning whether said cal cul ated power for each tineslot
exceeds awgroﬁﬁ%i”m ned t hreshol d; neans for |oadi n@c&fﬁ%ﬁfzﬂ@z}i on to
support sald user communication in a first set of timeslots that do not
exceed said predeterm ned threshold; nmeans for |oading an encoded bit
attern in a,second t.of.ti,pes] ot.s that.exceed said predeterm ned
ltohreshol d; né?hsoﬁ%ert%%?fgcﬁ i g VAR st gc{m%lﬂsangg%ﬁ@sgﬁ%ﬁgecg *%tinmeslots to
anot her fe@mdphaality BPcdded.t ; and neans for using said information from said
first set of tineslots to support the conmunication. -16 1 March 2006 WO
03/ 015322 PCT/ US02/ 24898 16. The UE of claim15, wherein said | oadi ng nmeans

dupl ex_(T0D) e or BRIy AS By LR Uor it R BRh spsrcac | ons
bet ween sahdudbatRRIbRwSSCAMOUE ML 2B¥cont SRS Wu%gﬁﬁpaeggis %lﬁ%%i & of

timeslots, each timeslot capable of supporting at code, whereby
ti mesl ot tumesdots,cedeinsdslobeaptblo of suppartingdt least ohscagleywhenéhyainediotimidng a plural ity

of data bursts, .eac dat abur st havi a plurality of fields_including two
data fi e?‘?l% ailgf?ﬁ‘%fr&%‘mé‘go%mn‘?oé‘%ﬁ@{cgg’?@gG,PT‘F%IétyGédéfé‘r{’ﬂﬁt%F?‘FB: means for
“det er m nj ‘%%r [ : et R ' 1. means for
Cpriori tigéiﬁﬂjéﬁt?ﬁ% tl lslao gﬂg‘ggstra%agpo Pﬁ%&?#@%ﬁ?ﬁ%ﬁf&kﬁ@ epignce, wth

ti mesl ot Belhahé DF compridimmst anount of interference having the highest

priority; and neans for allocating codes to timeslqts in accordance with
sai d priori tyaeans tor 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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whereby tinmeslots with the highest priority are allocated first. 18. The UE
of claim 17, whereby said allocating nmeans consecutively allocates codes
within each tineslot. 19. A User Equi pnent (UE) which si ghMPEhi98 and
timesl ot assignnents in a time division duplex comrunication format, the

- UE communicates with at |east a second unit, utilizing at |east one
tinmeslot froma plurality of available tineslots and at I[east one code for
each ti nesYVBtm"?]rS%ﬁ] a plurality of codes for each ti r’ré’gingg’,“‘fsﬁse UE

i ncludi ng: means for calculating the power required to transmt data for
each available tineslot; neans. for determ ni,n% whet her sai d cal cul at ed
pover exceed®eansiar dgRipgan deptiiss ok sgid rpagippe HYCElPHedot s exceedi ng sai d

L1771 Narch JB0E i e Sk RS byt Bk ShRARET T D e o
identifier of said remaining tineslots; and neans for using said remnaining

tinmeslots to support the communjcation. 20. The UE of Iaiim 9, wherein at
| east one cod® cosEeielaimdP wharein gt legst onesade compriges ARMEIW % aj d usi ng
means us C LD [ . ; ui prent (UE) which

i mpl erren@??sd%(gﬁ?écmflgﬁgﬁglggglte%&%r?g%s%gges“gl rlrltsaé I viéésrfiﬁ dupl ex communi cati on
format by transmtting tinmeslot and code allocation information in a data
burst, the databurst having a plurality of fields _including two data

fields separ3ted Ablse Bqpivsent AJE) which implymentedyngmis ik adgetionddpms f or

determ ning jinactiyve tinesl|lots.an ti '%ﬁﬁl £ S s. [,or ‘
“transm 'PLFP él,mﬁl?fl énglF i ﬁlengf(') gogi%%t Wgﬁﬂ%i aﬁotituﬁ%sllca | ocr?dgf active
ti mesl ot Flocdioa NafdRktiROMSE ath ibutk, Vihé ldkab@tti girgodl phurdlity of ffieMe ti mesl ot's

until all codes have been all ocated. .
including two data fields separated by a midamble field, the UE comprising:

o

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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