[0001] PHYSICAL CHANNEL CONFIGURATION SIGNALING
PROCEDURES [0002] BACKGROUND [0003] The invention is
generallyrelated to wireless hybrid time division multiple access
(TDMA)/code division multiple access (CDMA) communication systems. In
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carrying primarilyvoice and paging information to carrying voice, paging

ther data information, sucl?3 w {.ﬁiﬁternet data. The bandwidth
@eaqgu' ed for all these types of in o?‘ma |0§1‘Bvarles greatly. Some of this
data requires far more bandwidth than traditional voice and paging
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unications are sert’in'a shared spectrum. These communication
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chatenmayhinassigeed amingdieide the shared bandwidth into repeating frames
having a specified number of timeslots. A communication is sent in such a system
using one or multiple timeslots and one or mmltiple codes. One such system is the
universal mobile telecommunication systems (UMTS) fime division duplex (TDD)
communication system nsing CDMA, which uses fifteen (15) timeslots, In TDD, a
particular cell's timeslot is used only for either uplink or downlink communications.
[0006] To deal with the variety of bandwidths required for various
communications, adaptive modulation and coding (AM&C) is used. In AM&C, the
modulation and coding scheme for {ransmitting data is varied to more efficiently use
the radic resowrces. To iliustrate, the modulation used for data may be varied, such as
using binary phase shift keying (BPSK), quadraiure phase shift keying (QPSK), or M-
ary guadrature amplitude modulation. Furthermore, the data may be assigned a single
- gode in a timeslot, multiple codes in a timeslot, 2 single code in multiple timeslots or
muliiple codes in multiple timeslots.



code in a timeslot, multiple codes in a timeslot, a single code in multiple
timeslots or multiple codes in multiple timeslots. _1 [0007] Since data

itted tg.or frgm particular yser equipment (UE) may be sent wit
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annels to.which AM&C is applied. Additionally, it is desirable to reduce
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Atgardanaesdth a first aspect of the present invention, there is provided a

d for mjnimizing the amount of data necessary to signal code and
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a predetermined sequence of timeslots and a predetermined sequence of

codes, the method comprising: selecting at least one timeslot from said
@F@%termined sequence of times%,m at least one selected

[0009a] In accordance with a first aspect of the present invention,
there is provided a method for minimizing the amount of data necessary to
signal code and timeslot assignments to support a radio frequency, RF,
communication of a user in a wireless hybrid time division multiple access,
TDMA, /code division multiple access, CDMA, communication system,
whereby the system supports the RF communication utilizing at least one
timeslot from a predetermined sequence of timeslots and a predetermined
sequence of codes, the method comprising: selecting at least one timeslot
from said predetermined sequence of timeslots; for said at least one selected
timeslot, selecting consecutive codes from said predetermined sequence of
codes and signaling an identifier of said at least one selected timeslot and
first and last codes of said selected consecutive codes without signaling the

codes therebetween.

[0009Db] In accordance with a second aspect of the present invention,

there is provided a wireless hybrid time division multiple access, TDMA,



timeslot, selecting consecutive codes from said predetermined sequence
of codes and signaling an identifier of said at least one selected timeslot
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O ot BRI 4 A, ot PO ey Sk A

doentifisicaia firsiand Aastsodas! thenselectathctrsadetive eOU8SISH the
signaled. T.heéiéserm recejve the sjgnaled identifier _and uses the

R RB TS LD VACOECES IBRHRL AL AN ferode 1s selected. If

more than one code is selected, the codes are selected consecutively. For at
least one (1) of the selected timeslots, an identifier of a first and last code of the
selected consecutive codes is signaled. The user may receive the signaled identifier
and uses the selected consecutive codes, as identified, to support the

communication.

[0011] BRIEF DESCRIPTION OF THE DRAWING(S)

[0012] Fig. 1 is a smplified illustration of wireless physical channel
configuration signaling system for the downlink.

[0013] Fig. 2 1s a simplified illustration of such a system for the uplink.
[0014] Fig. 3 is a flow diagram for signaling using consecutive codes.
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communication. [0011] BRIEF DESCRIPTION OF THE DRAWING(S)
[0012] Fig. | is a simplified illustration of wireless physical channel
configuration signaling system for the down1kik. [0013] Fig. 2 is a
simplified illustration of such a system for the uplink. [0014] Eig. 3 is a
{ﬂ8€§hiag?a$n4ré$ 3ighlsiiiycHEnE CoT ISR TERD RL e THYE695 Eig. 4 is a
rtrhle illustiating aTRieNdg-4eiNeCopsasutiveise demien tohigutbriscadtaw

dia%am for sjﬁqnalin uﬁngﬁcqmmon consecutive codes. [0017] Fi .Sﬁisa
(0001 inludtie &&&%ﬁﬂ%&s &G EHHAHGS EEMERILERRE BH1 8T 1Y,

[@0ss3 flowigiggraméer SighaliTaUsiRaIeaiziap CONSRALHNRRAMRS dades in

consecutive timeslots. [0019] Fig. 8 is a table illustrating assigning using
ebmsslafive codes in consecutive timeslots. [0020] Fig. 9 is a
[ﬁ@wpiagﬁ@gns‘% sighRlingswaing: anlirpiinasiaf AssieRmemiseciifN2 thEig in
10 is a table illustrating entire timeslot assignments. [0022] Fig. 11 is a
Wﬂﬁ@m%naﬁng using consecutive entire timeslots. [0023] Fig.
@]161 table dlushABAIGRREAGTYH VRIS YMasIoliRe SianMmR HSigl0R34].
[9@% 3 is a table summarizing the bits required to signal the code/timeslot

dnméies ¥0inadplisdhustatngtieiaslnlipsiethaSiot system.

[0025] Figigl4 iscultow dagramdoribe.meihath gtompherneealisaresiots,
consecutively in all timeslots. [0026] Fig. 15 is a table illustrating
[B8R¥ecutie ddde %@@WM%@% PEIFOPSER BHONBE

(33 PREGERREPENY Q36HMHEENS 083 Q221 Th e piasesidsusninslot

will be described with reference to the drawing  figures wherein like

5B ATERETET &5 8 SERPIHKEOERANE ATCHRF SgHuRie tumeslot system.
[0025] Fig 14 is a flow diagram for the method of numbering all codes

consecutively in all timeslots.

[0026]  Fig. 15 is atable illustrating consecutive code assignment.

[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0028] The present invention will be deseribed with reference to the diawing
figures wherein like numerals represent Iike elemenis throughout.

[0029]  One method 53 for assigning codes to timeslots in accordance with the
present invention uses conseoutive codes and will be described with reference to the

flow diagram of Fig. 3, and a simplified itlustration of such code assignments for UE

A, UE B and UE C is shown in Fig. 4. In Fig. 4, twelve (12) potential timesiots and
‘sixteen {16) potential codes are shown, although the present invention is not limited to

- a specific munber of timeslots and/or codes, '

- [0030]  Each timeslotis potentially assigned a predetermined number of codes, such

as sixteen codes. The predetermined number of codes are assigned an order or

sequence, such as from 0 to 15, (step 54). For aparticular UE, only consecutive codes
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[0029] One method 53 for assigning codes to timeslots in accordance with
the present invention uses consecutive codes and will be described with
reference to the flow diagram of Fig. 3, and a simplified illustration of such

code assignments for UE A, UE? B and UE_C is shown in Fig. 4. In Fig. 4,
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as from Q to 15, (step 54). For apartscular UE, only. consecutive code
{%@ﬁ&ﬂé}gﬁi@ﬁ%&%ﬁ%aa%gﬁ?aﬁa%%ﬂtﬁéém,ﬁ(ﬁé%%waﬂﬁ|L15Pr%§8?eﬂ
&{gﬂéﬂ@ég&ig,g{l for UE A in timeslot 2, codes 4-8 are assigned. An
aisgstﬁ:ment of codes 1, 3 and 4 tg UE A is not permitted, unless C(z}de 2 iﬁ

[95d hssiBRETBAIRCAI FiGiida SISRARUHF ARERIOFR FRESBEEN SidbigRet™
Aerias Hrdhddb Bintinasial srimashecsdssiamak 0adesd-otandrecutive
timeslot 9 has been assigned codes 0-13; and UE C in timeslot lé&h%? "
WenisTeaniFce E5aedh Lonp iR LHen Rk R e R TERA s fRRT (T
RS HIHREN HELie: dBEatforeash assigneddines|as paifdinatian bits
the first code and the last code of the consecutive codes is r uir%j, (rs%gg
ingipatoihe dadtettie1®) IH6EBHIRFE Sd S YRFTBHE, @i {%?%“rté? T3 o
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bits indicate the last code or the number of consecutive codes, (code 0 to

npsiiest dsdehit (R hit mmi%?%ﬁ%@gﬁtﬁég)c%@S@Oﬁ& a twelve (12)

Hmesiot systemaAhhitsArR e dRE. Aalahb( B bibspeidhimes| dobydbvaluak
(12) timeslots). [0032] One approach to reduce the number of bits

EAGTRIERITRY dR\aRiRRlgh SRABERIh IS SRR ah AR iBRE SRR the
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(hereinafter referred to as "prior . ) '

signaled information™), and signal the remaiming portion of the assigmment
information with the downlink data, (hereinafter referred to as “post signaled

information™). 'The post signaled information sent with the downlink data will

undergo the same AM&C processing as the data, thereby significantly reducing the
amount of air resources required to transmit the assignment information over the
confrol channel.
[0033]  Inatypical system, it takes two (2) timeslots to recover the data, since the
contro} information must be received and then processed in order to be ready to
receive the actua] data. The prior signaled information must therefore only relay the
assignment information for the first two (2) timeslots used to transmit downlink data
which comprises a four (4) bit indicator for the first used timeslot; a four (4) bit
indicator for the next timesiot; and indicators, (two (2) bits each), for the first and last
codes for each of the used timeslots. Accordingly, only a maxinum of sixteen (16)
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signaled information"), and signal the remaining portion of the assignment
information with the downlink data, (hereinafter referred to as "post
signaled information™). The post signaled information sent with the
downlink data will undergo the same AM&C processing as the data,
thereby significantly reducing the amount of six resources required to
transmit the assignment information over the control channel. [0033] In a
typical system, it takes two (2) timeslots to recover the data, since the
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therefore only relay the ass%ifxyment information for the first two (2)
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2{568!05; ﬁnd indicators, (two (2) bits each), for the first and last codes for
&% sed timeslots. Accordingly, only a maximum of sixteen (16)
180343 ore: signaladexptios signedel intasmiatdiows hecremaining number of
assignment information is signaled as.post signaled information with.the
R R e R S e R 3 25

aipi s'n i ation signaled wi e nli
T A IR oA
eamisbpols cot sigitayttif esloptisehwsuen cimeeaprR@ats neguicesecutive
ol . i fi . :

e e e Ce e
coassuiieredesieelofEsde reassignment, this restriction is not
pignHicantdESHORIMaLIreassio AR QAIECROAKONSACHINE LReRn
the timeslot UE code usage can be repacked to allow the assignment of
Wg@@é@ﬁ,@nédg desesibaf (Yt reference to the flow diagram of Fig. 5 and

the simplified illustration of such code assignments for UE A, UE B and UE C in Fig.

6. Each timesiot is potentially assigned a predetermined number of codes, such as

sixteen (16) codes. The predetermined number of codes are assigned an order or

sequence, such as from 0 to 15, (step 82). The same set of consecutive codes assigned

to one timeslot must be assigned to-all timeslots used for a particular UE, (step 84).

To llustrate using Fig. 6, UE A is assifmed timeslots 2,3 and 11 and is assigned codes

2-4 i each timeslot. However, since UE A was assigned codes 2-4 in timeslot 2, it

could not be assigned only code 2 or codes 2-5 in another timeslot.Likewise, UE B s
assigned codes 0-13 in timeslots 8 and 9; and UE C is assigned code 11 in timeslots 11

and 12.

{0036] To signal this assignment scheme 10 a UE, an indication of the first and last
code of the consecutive set is required as well as an indicator of the used timeslots
(step 86). For the system of Fig. 6, eight (8) bits are required for the consecutive
codes, (four (4} bits for the first code and four (4) bits for the last code or number of
codes), and twelve (12) bits to identify the used timeslot(s). Each bit corresponds to 2
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[0035] A second method 80 to assign codes and timeslots uses common
consecutive codes and is described with reference to the flow diagram of
Fig. 5 and the simplified illustration of such code assignments for UE A,
UE B and UE C in Fig. 6. Each timeslot is potentially assigned a
ﬁﬁeﬂﬁ&erﬁﬂmdml perntaties, o (A biixtdes iitf)atedbat fhh¢imeslot is

rmined ‘ SI ned a er ar ce
#5‘?% 5%81‘%6}% m#ﬁatﬂ metafe %aegf%vé co egh%%sg%n ?d"
tﬁmmﬁsqas&ﬁ must be assigned to all tlmeslots used for a partlcular UE,
To illusgrate us UE Ais ed timeslots 2.3 .and
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1fmcdes 2-51in anotlaér ti leeévéisﬁe%&%%%‘%?e?oﬁ%ed C%I?eis 0 13i

1oesa]dn msstgnabﬂsmmwmﬁ@é@@émeﬂaahb@smm i@@tiﬁneug}ihégflbats

ERBIEEF R e (2 BB Py hc B, LB o Z S B DDA 1

Mm@ﬁﬁh hexcipasd tbighio@)esi(fourd shits fad m &rslesam‘emmﬁdnuf
its for the Ia de or er of, codes twelve (12).bits to
o R P ST AR EETESBA PR Ao B Areistic
[((3038]IO|€FB6ma&em&m&@ﬁﬁm%apﬂmhi@iﬁﬁdhﬁbﬁmﬁmgﬁwqﬁhﬁeﬂay

i Ete i et Nl e e e e

pastisig ek hrefﬁmmmﬂaz fhlsﬂm‘bﬁhﬂ@ ey tessdde Axmhenif giier
SI nale its. The pr jgnaled informa st indicate the first use
O AT R SR A RS LD S P SLEATB e (L0

Bﬁgﬂfﬁ@ﬂ@g@gﬁ@@%&%&;ﬁystem of Fig. 6, eight (8) bits |nd|cat|ng the

flrst two 2) timeslots of the twelve (12) timeslots 4) bits to
- 1003 (C?ne advantage to the sesond(me 03113 that 1t(re<ijucgs)ﬂle eunt of prior

mgnaled information. One drawback is that it reduces flexibility in code and timeslot

- assignments, since each timeslot used by a particular UE must be assigned the same
codes.
f0040] A third method 90 for code and timeslot assigmment uses commmon
consecutive codes in Gcmsécuﬁve timeslots and is described with reference to the flow
diagram of Fig. 7 and the simplified illustration of such code assignments for UE A,
UE B and URE C in Fig, 8. Each timeslot is potentially assigned a predetermined
mumber of codes, such as sixteen (16) codes, The predetermined number of codes are
assigned an order or sequence, such as from 0 to 15, (step 92). In this approach, not

: onijr are the same codes assigned for each used timeslot, but also only consecutive
timeslots may be assigned, (step 94). To illustrate using Fig. 8, UE A is assigned
codes 2-4 in timesiots 5-7. However, UE A could not be assigned codes 2+4 in
timeslots 5, 6 and 8, unless timeslot 7 was also assigned. Likewise, UE B is assigned
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indicate each timeslot) and eight (8) bits for the start and end codes or

number of codes. Thus, a total of sixteen (16) bits of prior signaled

information is required. [0038] To further reduce the bits of the prior
ignaled information, five (5) bits may be used for the first two (2)

é; s} Fotirl RS iRtcateTEhB frtldiseet i estisnashe lesscrifn preater
feREss s uhethan e oionie Resioldsi US4 L6 b2 Relimesiot

sixteen (16) or thirtéen (13) bits are prior signaled information, with at
Thestibipley nsdaipdsvaighs aerignedmBtib R f0Bsapainedaihitdigeerot
the second method is that it reduces the amount of prior signaled
information. One drawback is that it reduces flexibility in code and timeslot
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assignment’uses’common consecutive codes In consecutive timeslots

anddast desewpbarwirregehidasgatie (sw S ghanitsimerT eiftigh® eight
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Fig. 8. Each timeslot is potentially assigned a ermined number of

segmsaisH Rysicfn sivt dowskhaptdovsrcdihifesdosumber stsdus oL
A [ : QEQEF ence, such as from 0 to 15, (step 92). In
é%ﬁ%’%&ﬁﬁ%t on y?afée??#

his approac e same codes assigned for each used
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However, UE A could not be assigned codes 2-4 in timeslots 5, 6'and 8,
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greater’ numbér of codes In any other timeslots, nor could it be assigned
tooeRistUs1sadimEstovtherdinmaaink ssedmbsio{4Dhifa dnalicatingsibp destUE
S &ssioned eode A0 meslol dipnaied information with the data.
[0043}  Thig third method limits the amount of signaling, but af the expense of
codeftimesiot assipnment flexibility,

[0044] A fourth method 100 to assipgn codes and timeslots assigns UEs all the codes

in g timeslot and is described with reference to the flow diagram of Fig. 9 and the
simplified {lustration of such code assignments for UE A, UE B and UE Ciz Fig. 10.
In this approach, the UEs are assigned all of the codes in a timeslot (step 102). To
llustrate using Fig. 10, UE A is assigned all the codes of timeslots 2 and 5, UE B is
assigned all of the codes of slots 8 and 9, and UE C is assigned all of the codes of
timeslot T1.

[0045] To signal this assignment scheme to a UE, an indicator of the assigned
timeslots is needed, {step 104). For the system of Fig. 10, the indicator is a twelve
(12} bit field, with each bit representing whether a partiouler timeslot is used.

Typically, the maximum number of codes in a timeslot is known by the UE. However,
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[0041] To signal this assignment scheme to atJB, an indication of the first
and last (or number of) assigned codes in each assigned tiars.eslot and
an indication of the first and last (or number of) assigned timeslots, (step
96) For the system of Fig. 8, eight (8) bits are required for the code

snaohib @hntt‘(&)ihst&; fot tnewim eslbtdinskigofilentanfbencidydes is
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ﬁﬁﬁﬁ@ﬁ@@ﬁrﬁ&&)t fFEasdtlstrate using Fig. 10, UE A is aSS|gned all the
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Wmmﬁmﬂmmmmmatmmmghmmmphﬁed

S S R T

APFPRalH, is UTel askipiea iyl éh&xmda@ mwaabm@mﬁaaw{a@msmt%

nownbythe UE. H
Ilﬁustrate z};smg FzEg 12 Ov{%li is asmgneci all the codes of timesiots 2-4. UE A could

not be assigned all the codes of timeslots 2, 3 and 5 without also assigning UE A
timeslot 4. Likewise, UEB is assigned all ofthe codes of timeslots 8 and $; and UE C
all of the codes of timeslot 11.

[0048]  To signal this assignment scheme to a UE, an indicator of the first and last
timesiots (or number of) used timeslots is éig,naied, (step 114). For the syster of Fig.
11, eight (8) bits are required, (four (4) for the first used timeslot and four (4} for the
last or number of timeslots). |

{00491  The use of prior signaled information and post signaled information with

this method 110 reduces the number of prior signaled bits. In this method 61, oniy

five (5) bits are sent as prior signaled information. Four {4) bits indicate the first used
code and the fifth bit indicates whether the following timeslot is used, (step 74). Ifthe
following timeslot is used, four (4) bits are signaled as post signaled information with

‘the transmiited downlink data to indicate the last timeslot or number of timeslots.
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if the maximum number of codes is not known, an indicator of the number
of codes is sent, (also a part of step 104), such as four (4) bits indicating
a maximum number of codes ranging from 0 to 16. [0046] The use of

prior signaled information and post signaled information with this method

[0080fe dubssthansthed d2Ofipribersigh atdastsionsprativelida mttingslogneand is

BB L s e ey ki
PR ENSIGRE ﬁmé%%s@&@@&fagﬁwtlsﬁgﬁm@@mé%@u of

{ Y lter, rreau
El%@\%le bits. five (5) %gigg&@r%éiga ed info lﬁ@? zf%.aﬁﬁ%g&gg;&g@a
%dﬁbiwmdma@ﬁﬁe)fmﬁm{e@otlaﬁh {he fitustatanwiogBignwHotHEA is

é}. g B@‘%ﬁ'%ﬁfﬁ“&%gé%?l KA AU 020 A 19HONE QM8 oned codes

ot assigniment uses entire consecutive timesiots and IS
h%&&bed with reference to the flow chart of Fig. 11 and the simplified

) S R e S e
qofeps heaJediGtauSaF osthesFigen 8 FiE 15 jshasoidjneiordl shdcen dE® bits.
I in‘ﬂ%
énréﬁ%%t %ﬁotra so%%géﬁ?%%g%ﬁ?@ ?ﬁ%@f%ﬁﬁ%ﬁ&e E Bis g%i?érn:ghe
mﬂzgatmeoéo&t@sfustuwwomaa acdsipraied W bl the cuaebeoioinsedtst
I UE, an indi f th
lgp%%g‘% ﬁ%‘?ﬁ‘ﬁ%‘? gg)? eseﬂtf)ﬁfali‘fm? to a UE, an indicator of the

or number of) used timeslots is signaled, (step
{ﬁQ:ZQ] FoRtreensy stemiarf ﬁgal&d Iigima@yrislarestsigrrie m@q@m
&ix st used imesiohand é% fot o 18 n%g g ﬁa%@&be?% g I&éﬂ@@?}%

Retee of prior S|gnal rmatlon an signa ormation wit

mmﬁtﬁoamam@a@m@pmm@zpladusfgmmm(mhtﬂ&kfm&hw
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codes are used, the code count can be superceded in the post signated information.
[0053] Thetable of Fig. 13 summarizes the bits required to signal the codeftimeslot
assignment for the six (6) schemes for a sixtesn (16) code and twelve (12} available

timeslot system.

[0054] Although the present invention may be implemented by many physical
systems, one such system for implementing the invention will be described with
reference io  Fig. 1. Fig. 1 illustrates a simplified wireless hybrid TDMA/CDMA
communication system for uwse in physical chenmel configuration signaling. A
preferred implementation is for downlink transmitted dats, such as for a high speed
downlink channel, although physical chennel configuration signaling may also be used
in other implementations, such as the uplink.

[0055] Downlink data to be communicated to a particular UE 24 is assigned at jeast

one code and at least one fimeslot by a resource management device 28. Theresource
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code and the fifth bit indicates whether the following timeslot is used,

(step 74). Ifthe following timeslot is used, four (4) bits are signaled as post

signaled information with the transmitted downlink data to indicate the last

timeslot or number of timeslots. -8 [0050] A sixth method 120 numbers all

codes consecutively in all timeslots and is described with reference to the

flow diagram ofFig. 14 in the simplified illustration of such codes

assignments for UBA, UEB and UBC in Fig. 15. In this method 120, all of

the codes are numbered consecutively in all timeslots (step 122). The DE

is then assigned a desired number of codes (step 124). To illustrate using
mafkegenidy WHpileiS 8 assi@ndd codesne9-99 cuiaBlis aRsighed\eddes2129h 42 ource

maf MEGds@ssigned.codes a;';@ar&%ﬂm;@%]; EQ&QH@&&%%@&%‘%@‘%{% The

eme to a UE, an’indicator of the first and last code is needed

385%2%‘3 Bl T YIShTTGER. 195, TREA R EARTP ISRt pr) RS C(éaa?f tegy in
the Bitseforthe Irsticodes: bndieiginti(8) BitscfonthétasimsadejorAlte mat ety fithel ot

nsipgieates ofithesrst £ads,may e signaled along with the number of codes;

Pparticularly when the number of codes is small. [0052] The use of prior

0{’§f§jnaled |n%r?ﬁtétlﬁﬁd&%‘%saf’glgﬁ%q@d“mfg?ﬁﬁ‘é‘tldﬁ WHUHFS: nigtrRdy g time
muheglecestithelowntitiekiah prichsigmnaded bits. witthisemeteodsii2B:dthirtéenesource

maﬁ%ﬁ? doHst 9@ Eﬂ%l}%ﬁ]%@&% §1'19 Q@#ﬁe@ﬁ%ﬂﬂﬁ% 1@6[@951;@% Eéqgtenna

first code and five (5) bits for the numbeér of codes in the first two

ﬂH@%WﬁH]l’é?Bg}b%W&l%%‘éﬁmfﬁﬁ @8de count can be superceded in
[0CtH7é post signaltegdrforimdivns, [0053hshhietableofFid. &8 and signaled information

is rgwn@a%zaa%hgmﬁ@qwg%en geraak@@89&%@@}&%&%gzaa%&gﬂm%&m%emys

schemes for a sixteen code and twel ve available timeslot
it t%%

&fﬁ%ﬁ‘]"ﬂﬂh“&uﬁﬁetﬁy&%gaﬁmlﬁ%%f&%ew%@qmaﬁé}ﬂ&ﬂ&bweﬂ and
indivaerytiphysicahdsysteisyson dos uich ®Gystiam derimpleniantiagdhe: inaention One

pot%l@%a%&&@%q MQ@ 44 is a joint detection device using a channel estimation device,
although other data detection devices may be used. The data detection device 44 recovers the
downlink data using the timeslot and code information from the AM&C controlier 42.

[0058] Fig. 2 illustrates a simplified system for use in uplink physical channel
configuration signaling. The resource management device 28 assigns the code/timeslot to be used
for the particular UE's uplink data. The assigned code/timesiot are sent to a signaling transmitter
30 in the base station 22, The signaling tansmitter 30 formats for transmission the code and
timeslot information as will be described in detail hereinafter. The signaled information is passed
through a switch 48 or isolator and radiated by an antenna 36 or antenna array through a wireless
radio channel 26.

[0059] The particular UE 24 receives the signaled information. The received information
is passed through a switch 50 or isolator to a signaling receiver 40. The signaled information is

recovered by the signaling receiver 40 and relaved to an



reference to Fig. 1. Fig. 1 illustrates a simplified wireless hybrid
TDMA/CDMA communication system for use in physical channel
configuration signaling. A preferred implementation is for downlink
transmitted data, such as for a high speed downlink channel, although

ahysicatehesiire doorfigusaigrCsignaliligr Aibyehigothemitelt dodathet timeslot
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vt e o 8
éa\,aﬁbﬁ m&w%%% IhesrRnam tkeoQyvalin kishttangkbignaledion the

information is received, by an antenna 38. A sig allngArecelver 40

TS SHRA SR et PTRFG Fat A AP AP SR PRI A SEobRe ife pRik
ddie pdifbeconiralicsRdsiermingsdide melationitnhe tised@nd directed
indicates the code and. timeslot used for the downlink data to the data
BetheoM ey rou Rt st ire potential data detection device 44 is a joint
Retegtionwayic e b siRgea:chaanehe sHIaianieayise: alteausbothepeadaed
detectlon dewces may be used. The data detection device 44 recovers the
%@w R T EBI IR RAGRA B ORI A R gtined

w@iﬁhﬁ%&@%ﬁm aprdvsitatenasirpiiied gsigm for use in uplink
physical channel configuration signaling. The resource management
device 28 assigns the codeitimesio to be used
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for the particular Jib's uplink data. The assigned code/timeslot are sent to
a signaling transmitter 30 in the base station 22. The signaling transmitter
30 formats for transmission the code and timeslot information as will be
described in detail hereinafter. The signaled information is passed
through a switch 48 or isolator and radiated by an antenna 36 or antenna
array through a wireless radio ch&r#&1526. [0059] The particular UE 24

Wha r%%?;¥e§ dtpse signaled information. The received information is passed

§ rougnﬁ a Switch 50 or isolator to a signaling receiver 40. The signaled

information is recovered by the signaling receiver 40 and relayed to an 10

AM&C coptrolies ARy HheAM&heaniraliesacalays e drlink code Adimesiot

. timeslot assignment tq the data modulation and spreading aevice 52. The .
asSICHRERH SUEHBEOH g SPradting BeviCa B HiaiatEs “sHrdng s SRt meric time
divisimultiplepie sdbasu ik A atadesdidisect ed: bip ith ec AMAOs Ont ralten d@ daithesystem,
wherleHIOts,apfl Wit sadepsighalad i 10g: a8 SIRIOR 2T NEMAMURI R «

data is passed through a. switch 50 or isolator and™ radiated by the UE
predejitaiing SEIIRPEEGH tHE Rirsledy! radig N BRREIE6 500807 THhetditsriftegethod
compiRlAgs received by the base station antenna 36 or antenna array. The

recelver danispassed thraudh.a switch 45 orisolaiar.lo A daig detection

device 48 Oné possi fe data detection device 347158 join detection

delicsaibsindpast eharmeliastimrativredesioe caltvougte otder dataseidtersdoisrmined
sequélRViseSHaayhe used. A base station AM&C controller 32 receives the

code and timeslot assignment from the resource management device 28. |

The PRI 4Bt eV 98 #8%68?&?}%8%%&%}?%’5@49@% e Festarsisy of said
selectydlimk signat usiizg Wb s signdd Cihd e@ndthiengsioteas directed by the

AM&C controller 32. [0061] While the present invention has been

described in terms of the preferred embodiment, other variations which

are*within theeebpe SrdRidVRRfhc SRSt A e RS HISRsW R for each
seleche appsirent to those skilled in the art.

s

3. The method of claim 2, wherein said timeslot identifier is a set of bits, each bit

associated with one timeslot.



* 41 Claims What is claimed is: 1. A method for minimizing the amount of
data necessary to signal code and timeslot assignments to support a
radio frequency, RF, communication of a user in a wireless hybrid time
division multiple access, TDMA, /code division multiple access, CDMA,
communication system, whereby the system supports the RF
cofimuniéatitalesslihidgcatiten sivisie timeglet foesa Phdtetéminddision multiple
acceSE QNS tinesieis: and aop{@@e{@rmined sequence of codes, the
me&h‘%z&%%ﬁ'@%ﬁ%@%ﬂ%m'%? %r‘j\g tl Iout fro e %%od im slat assignment

‘ predetermined sequence o timeslots: for said at least one se ecte
InfortiaiR%iot, selecting consecutive codes from said predetermined sequence
of adeksivanidrsitpasditng dre kigridikinbf saidrat least one selected timeslot

angrfigabng lasdradased saithoSAlRetedaansSREWIVEERNRSNNITBOEred signaled

mforrﬁ!a%@%%ﬁ!ﬂ@ r%ggiegrtgecgebetween 2. The method of claim 1 further
com[??lﬁlsmgsﬁﬂQ aling a timeslot identifier for each selected timeslot. 3.

The BISRHS, RHErEIH S iFReRBE NG htifaM N St frpithe antenna
baseggoledsie arbicierotiansionmeet tinfassiation Bravidewnetee S\ploricbtitnoter, wherein an

indic#livise firel ukiplesaeeess of; D;Be‘léﬂe(@%iﬁfedib’iﬁ:}@éhﬁé%ﬁ@lﬁe@@ﬁ@r%c&@% timeslot
ass.gma@.ﬂwmmqsuﬁer&amra%ﬁf% ANANENN3 9" Lerelvl n%%ovx!. 1788 coves,

Iy tsl naled code and timeslot assignment in ormatlon recener
an ae%o B ARG TR RN iInformation; an adaptive modulation and codlng,
AM&C, controller for receiving the recovered signaled

5. The UE of claim 4, wherein the signaling information includes a timeslot identifier for
each timeslot indicated by the assignment information.

6. The UE of claim 5, wherein said timeslot identifier is a set of bits, each bit associated
with one timesiot.
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information from the receiver; and a data detection device for receiving
and recovering the downlink data from the antenna based on code and
timeslot assignment information provided by the AM&C controller, wherein
an indication of first and last codes of a predetermined sequence of
codes in the code and timeslot assignment information is interpreted by
the AM&C controller as including the first and last codes, and all of the
codes therebetween. 5. The UE of claim 4, wherein the signaling
information includes a timeslot identifier for each timeslot indicated by the

assigaMGY [pgm Q&QN.B%?JEEI F(SN“ s
SRS SN AT SRalRCHe

identifierisa’s its, e
ALING PROCEDURES

PHYSICAL CHANNEL CO IFIGUF
ABSTRACT A method for signaling code and time slot assignments to
support a communication of a user in a wireless hybrid TDMA/CDMA

agﬁ % tion system supporting wireless RF communications,
A %]rH% cgl at the transmitter: 1) selecting at least one time slot; 2)

selecting at least one code, and if more than one code is selected,
selecting consecutive codes from the predetermined sequence (54, 56);

aqﬁdé‘} SI nalin iden ifier ?f the at Iea%st one time slot and a first and
etho or gO]a H co e and | assgg sl__to sugport a communication of a userin a
consecutive co ?gg?)

wweiess hybrd TDMA/CDMA communication system supportmg wireless RF communications,
comprising: at the transmitter: 1) selecting at least one time siot; 2) selecting at least cne code,
and it more than one code is seiected, seiecting consecutive codes from the predetermined
sequence {54, 56); and 3) signaling an identifier of the at least one time siot and a first and last

code of the consecutive codes (58).

Fig. 3
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