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the present invention relates to systens and nethods
for increasing the capacity of a conmunications

syst em BACKGROUND 1LIOOOS] Wrel ess conmuni cati on
w&ﬁw_&epl oyed to pr ovi de various types
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to support over-the-air communication and typically
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exanpl es of sone of the various conmunications systens
that may be inplenented to transmt voice and/or data.
BAICKGRIOEND systenms, nultiple users share I imted
system resour ces. . One such limtation i
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[0004] Each wireless network utilizes a particular air interface to support over-the-air
communication and typically further implements a particular mobile networking
protocol that supports roaming and advanced services. For example, a W-CDMA
network utilizes a code division multiple access (CDMA) air interface and GSM EDGE
Radio Access Network (GERAN) networking protocol.

[0005] The telecommunication standards cited above are examples of some of the
various communications systems that may be implemented to transmit voice and/or data.
Within these systems, multiple users share limited system resources. One such
limitation is the availability of channels to support multiple users. In these networks,

cach user within the range of a base station is typically assigned one or more channels to



services of that base station. [0006] In certain
situations, it is desirable to transmt the sane data
W@ 00802488@| users. However, cellular base st atPORESWNE076576
géﬁ?gn_tl_y configured to transmt the data with the
timng offset. In other words, not all avail able
of fsets are used by the base station to transmt the
data and the capacity of a chénnel is |inited because
the channel is Iimted as to the nunber of nobile
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[0006] wi || becommen sowatiofiylikys deypablerto tfansmitt the stk |dewi tegseveral users.

S P S BRR 9 1A bR AT 03 v
shR@SRniff BARAIIn daRE Glor@Nh¥t AXSNMRLBIYG AR HRAWLY B Basc station

are, therefore, not to be considered limting of the '
tp rivemmmitothe glagc ek thet papaeite wplaachpnaetbsdimeed beafuse e channel is

invention wll, be.descriped with additional
et o e SEEERe s B dhe 4 BRSph RB Yac i ety may be
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configuration of a wireless comunication system
4 @OOgniFEtgos sysenl.s a bl ock diagramillustrati ng one
enbodi nent of a base station controller; [0010] Figure
3is aflowdiagramillustrating a nethod for
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[0008] Figure 1 illustrates one configuration of a wireless communication system;

[0009] Figure 2 is a block diagram illustrating one embodiment of a base station
controller;

[0010] Figure 3 is a flow diagram illustrating a method for increasing the capacity of

the channel in a communications system;

[0011] Figure 3A illustrates means plus function blocks corresponding to the method
shown in Figure 3;

[0012] Figure 4 illustrates one embodiment of the frame structure of a fractional
dedicated physical channel,

[0013] Figure 5 is a slot format chart that illustrates the number of bits that are
transmitted for certain periods;

[0014] Figure 6 illustrates various components that may be utilized in a base station;

and



DETAI LED DESCRI PTI ON [ 0016] A nethod for increasing
the capacity of a channel in a conmunications system
WO 2008034880 bed. The channel may include a pl ur aPCT/YSWH7/076576
@é]?hg and the slots may have a slot format anong a
f slot formats. In accordance wth the nethod,
characteristics of a channel may be eval uated. A slot
format anong the set of sl ot Pormat s may be sel ect ed.
The sel ection nmay be based on the eval uated
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| ncl ude selecting the position of a signal
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identification of one or nore base stations. The sl ot
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control (TPC) bits may be transmtted on the channel.
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systemis al so described. The channel may include a
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base s
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stored in the nenory. The instructions ma
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[0018] ;I'lhg t | ?g% (rﬁlgagltnlgons gaﬁ‘émsglélﬁ cg]?n %?Ii( gsgl%};%sh@%stnoet%rg Cltenatransmlssmn
poflce bty (TRY) Bﬁs based temsinitededradhd@h@shel. The TPC bits comprise a
characteristics of the channel. Selecting the sl ot
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transmt the signal in each of the plurality of slots
aggdhc slpts rafahavs|a slot format among a set of slot formats. The base station may
include a processor and memory in electronic communication with the processor.
Instructions may be stored in the memory. The instructions may be executable to
evaluate characteristics of the channel. The instructions may also be executable to select
a slot format among the set of slot formats. The selection may be based on the evaluated

characteristics of the channel. Selecting the slot format may include selecting the

position of a signal within each of the plurality of slots. The position of the signal may



[ 0020] A conputer program product is al so descri bed.
The conputer program product nmay include a
W@ 09pM024880 r eadabl e medi um The conput er - r eadabPET/HBWOUON6576
Q@w i.ncl ude code for evaluating characteristics of a
armel in a conmuni cations system The channel nmay
include a plurality of slots. The slots may have a
slot format anobng a set of sl 8t formats. The
conmput er - r eadabl e nmedi um nay al so i ncl ude code for
beedidctenh fprt daeh sif he Rlot demagmo e tiiruseensommag [ago be executable to
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within each of the plurality of slots. The position of"
mdeingiude alcompytebecadaflf erednim.f dhe eeroputofrepfiablemetliium may include
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that is configured to increase the capacity of a '
st fnmedts.i Tha cooputenirealablormediymt may ibso ahdode esdsr fapesdlecting the

The. channel i ngl a plurali .of sl qt and the
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timng offset that is based on the timng of the one
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of fset nmay indicate the sy ti.on ,of signal W thin.
Pis” BB wore® B Gel ORAB. LR Bord BLIS gyl of ot
2BY QRS SRR hal/Chav B GELIYE ferRt @MmoRPresct|PtsotOrrdats. The mobile may
fractional dedicated physical channel (F-DPCH). The
ippledoa piscesser gnd meRoinel wikstionis  sorgmahicaiiarh vetl ithe pepcessor.
offset that is different fromt tinmng.of fset ,aof the
Grlfbns PR sfis FLTR BB s P35 o exRabte
Pr&¢BE Ehef tohingIToRa or Mgbrt R tLAPABAS Ktibna THRMB3tAIcEahd By also be
systemis also described. In accordance wth the
prRUdds taarcepive @ tinipg offsctahatiip bascd parthe fiminged the fope o more slots
S at,j on he rgcel.ved. Jhe first.slo . use .
PP e Pl M BECNAR o0 g Pl e TR signa
Wikt &ecanbolasrs. STAE imtudins Btay 8&eby etbcuthBR 886Nt one or
slot may use a second slot format that is different
mergplathen piffastional dediegedrabysicphehgnnek¢F-BREHY e dba @ng oy mere slots

. first | .
Loy LS SRR R A BRR oo

saabfrehisadttédtotdifferehi abbib’d second power contr ol
commands. 061776 [0023] Vari ous enbaodi nents of the )
[0022] | hvent\i sisthode fafolcErasiBei e dcanpeify 0&f & CeREEINiGtipResystem is also

described. In accordance with the method, a first slot of a first channel from a first base
station may be received. The first slot may use a first slot format. A second slot of a
second channel from a second base station may be received. The second slot may use a
second slot format that is different from the first slot format. The first and second slots
may carry a first and a second power control command. The transmit power of the

device may be adjusted according to the first and second power control commands.



Fi gures, where |like reference nunbers indicate
identical or functionally simlar elenents. The
we@pissdr4sent s of the present invention, as genePEl/U§2007/076576
@éﬁ@{ibed and illustrated in the Figures herein, could
ranged and designed in a wide variety of
different configurations. Thus, the follow ng nore
detai |l ed description of sever &l exenpl ary enbodi nents
of the present invention, as represented in the
[0023] Fi gur ¥srioussemiddimantendelt: ingentian aretriosy desopkedowith eference to the

UL B R, ek RS b SRS s
&Pfé%ff@)l afpe’ ehl%o&'l%?egtseﬁPltH@' P&kt Iﬁﬁ’eﬁh& tgy ally described and
"servi ng as an exan’p e, | nSt ance, or il | ustrati on.

1ﬂwramdbmdnhﬂ€ngurdehmelm@duﬂdebeeamamd"aedeh:pllgaw in pgvidetvaricty of
to be

(g Cgﬁtfg at&‘}ér nSt n@g fe1£0$€r ! %é\gﬁi ckef‘éﬁyptlon of several
Fldf'}eémﬁgdlhﬁﬁtse&btﬁg'p@&@ﬁtsanbﬁf‘an‘)%@%ﬂi@sreﬁieﬂ i8Ne ?%ures is not

enented as conputer software, electronic hardware,
imtlendﬁointbl Irait |t1¢ms:oge o thehinvJigion) @sacllayn@d bukisrmagrelyt tgprssentative of
thnte%(ﬁ g@&f f har dwar e and software, various
SHBOH qu 8§cr|bed generally in terns of
[0024] the' rTEé‘WrHO‘F@(Hnde Wheth&r crueavEIYNEdEANR! hiiedn I‘Serving as an
i npl enented as hardmare or software depends upon the

epamplec ms@ncapp iliustretion” kit crebédgmentatesentaidiescin @o@@dlplary is

PRt ASel ot TR ARyt or YRS i Ggiments

[0025] Parti gtaharfeaRlsi Gfathi Ambdaitherity Gisclo¥bd @R &ldyOPe implemented as
deci si ons shoul d not be interpreted as causing a

caeparer wp@whicomettienis heysevass, or rempinasiens of hetbnt Toalearly illustrate

0026 V\h he be t lit
e SRt 8 a8 Rk 80w Subiwspts willpe deseribed
deR&h g en amns oy BRiOfun6@eHAUtE T WHRthel bgdh @Act@inafi6MR Uk [ernented as

executable code |located within a nennry devi ce and
hardraserior tsefiware densnts onpe the gadicslapwepli tlgysméndeblm Qﬂnstralnts

.networ k. Sof t war t he functl

AR Sp BV T ombin: S AEECH Tk ifarb it ‘Ko described
fOATRNAISE i Vaky1ag Qva'y@%ﬂ’ kel Rifticu®dr dppiYatiods blitigichafplementation
and may be distributed over several different code

deeigivan skould pplp Witdrpistedras qervng amspartne e b scepo el thp present

Jenory devi ces. [0027] As used herein, the ternms "an
eﬁaame" "enbodi nent ", "eMdemMS" "t he

[0026] enbodinRed the désb@b&lnﬁlﬂdﬂld’fﬁm}sls, iméaeded BPEEmputer software, such
enbodi nent s" sone enbodi ment s" ‘certain

sefred mentisclude gpe teneholdFeraptier insieidneer eorppiFe¥acutable code
lgcfalgej(f Wﬁgm k%len}o%p df:\%?% g&goﬁrﬁm&gé‘& DL ASSE %?’g%afslcxfer a system
bus or network. Software that implements the functionality associated with components
described herein may comprise a single instruction, or many instructions, and may be
distributed over several different code segments, among different programs, and across

several memory devices.

[0027] As used herein, the terms "an embodimen embodimen embodiments",

"the embodiment”, "the embodiments", "one or more embodiments”, "some

" on "non %"

embodiments”, "certain embodiments”, "one embodiment”, "another embodiment” and

the like mean "one or more (but not necessarily all) embodiments of the disclosed

invention(s)", unless expressly specified otherwise.



invention(s)", unless expressly specified
ot herwi se. 061776 [0028] The term "determ ni ng" (and
wQ@er@aesBcal variants thereof) is used in an eRCT/ENWDY076576
8%89 sense. The term "determ ning" enconpasses a w de
variety of actions and therefore "determ ni ng" can
i ncl ude cal cul ating, conputing, processing, deriving,
i nvestigating, |looking up (e.d., looking up in a
tabl e, a database or another data structure),
[0028] ascer Th¢ riemg "adrmmend"i kad Afagomaticdetverimitai thgttoDars used in an

i ncl u recei vin .0..,recei.ving informatian), . .
cxigme i, et Tt Bl el TRt | Theaingiaty §Mdh e of actons
ant KBere fIrS OdeteMSih RIpM Ah NAClud@ BalbMEliME &oh@ahY| MBcessing, deriving,

sel ecting, choosing, establishing and the ITke. [0059]
ifystigdiings dodkpeg ey Ohg., dodsnmotp meantadbbasedawhisg on ahother data

nl ess expressly specified,otherw se.. In othe rds,.
STTHE Uiy SCErBIEATdoe e chPBecddiBTHIngacEY s TSRaving (e.g.
8 inP aF8AnAtonh, 8RSEss B - (¢.gl, A0&RYing Qattdif &l BSRoSY 8hE MR like. Also,
t he downl i nk denotes communi cati ons from a base

"detgtmiomgl’ caminebislc|resolving salgttingk chiemotge sstaldishingiaod thaolps:.

froma nmobile t.o a base,station. [0Q031 [ 1 ul ar

net wol RS TR pebsdingis e%oeafn%%e%‘isgﬁ?ﬁbﬁ%ﬁx Upat RS, cxpressly

sﬁbéﬁﬁe@ﬁthb%@@t I{ bRk Wos®! $he pHRage baldl dPNgeséribes Yol I'vased only

de B, Base Station Transceiver Subsystem (BTS)) and

dnheed Shaaed afrlcasvant ol | ers (BSC, Radi o Network

Contraller, etc.).In certain enbodi ments, the base :

100301 & T Bre S gL AR T PR R RPR T fambagee sttion o a
Bdlel amg upliffddotdddidr@sittiofy EbRPmMEHiIt t0aSha3Oetion.
division nultiple access (CDMA) may be in

[0031] corfliviac achwerknindy bevempodsed ad emglikels i (owdbile stations, user equipment

iul t aneousl y. . Thi referred tg as .
B wENGR Ypighy ToRarabo® §dRe Tufth, Japsceiver Subsystem
(BU8Y) ASbdsBatatRh onfroB&Ht I(BSCC RAASNNERIRToMrbNer@ etc.) In certain
nobile may be referred to as the nobile's active-set.

ehdodanents, thedpase biahan eenroller mey be intpgraigd evid the base stations.

co nication |ink between the.network and a ile. .
10032] 77 SRS S Rty Sl ik Tyt P ey be in

REMMniQYieh Wity sdverdl tahanagds. sidultdtofsly | NKi®hal® referred to as

downl i nk may therefore be conposed of several physica

sefidrandofs or spfehardower ellicoset ehbiseistagionsthat argnn japtiteh@wmmunication

activesset of t il In . a physical channel
{2 BEOTE bl PebEa Rl & e RRAT St B cai Cnanne
[0033] ( DRCHdio [iRIO3A) &t & theyvhiell ebmatattaaasllihk Basbd HRthetwWork and a
bl ocks referred to as franes. A frame nmay be further

melbledi Viaggrdispinno beiveen 2 IRee sefiameneé a nabigy TBNWCSHOewT physical

A58 19158 Ll RGP D3 4P SR AETES oo s
IR L dh¥SdrembiNfdr @lh B5e SREbAtH ARe VLiVE-RADE thE AldbABS In W-

t hat
CDMA, a physical channel may be referred to as a Dedicated Physical Channel (DPCH).

[0029]

[0034] Data may be encoded and transmitted in blocks referred to as frames. A frame may
be further sub-divided into slots. For example, in W-CDMA slots may last for 0.67
milliseconds (ms) and frames may last 10ms, i.¢., 15 slots.

[0035] W-CDMA is a cellular mobile system that allows operation with base stations that
do not have an external source of time synchronization. Communications over a wired
network between the base station controller and the various base stations allow the

timing in all base stations to be adjusted such that it is synchronized within several



do not have an external source of tine
synchroni zati on. Communi cati ons over a w red network
Wh2i0862488¢ he base station controller and the vRCT/O82907/076576
@@ﬁg stations allow the timng in all base stations to
gjusted such that it is synchronized within
several 061776 7 mlliseconds. This clock may then be
used to pace communi cations bét ween the base stations
and the nobiles. [0036] In contrast, the CDVA2000
mablict@nds y skhesrcloaly mragathien dc base tes partci @nenyocdiens between the base
nchropized. within a few m croseconds. This kind of

S%¥@Hfm§0 SﬁFgﬂ%%ation is typically achieved by

[0036] derthVidigrabihans! COkAMINC RobllONyiRe R0 quRRSHikLOREA¢hs to be
System (GPS). [0037] Since the tlﬂlngllﬁ%N(]]WA
spin¢hiremriged wohmonfe woaseosstatdis o hisdkindhof hght, synéheonizationgs typically

. il . ti tl ti . ti I
ohiglRr b ST o flogR SetseR oy Link iche) RS wRE Sy yEm Riasy
[0037] c! O_Ck§ini@% theialiNg 19 WLEDRAS d&ﬂﬁ&gn 11 MRLINRE lstati\é\hetg_ #hother, the

radio link is first set up, the timng of this radio
tining afayoljkes comnuai batightly dictite amybparecularhdodobiMebileayn a W-

e rogressively adapt its timng to.follo
G, BB E herchrrRy 2o nelnr Tets T Ryt Fngs fipry e network:
WhaPagatib tink tid ARt Qft , INAiSiVEr thish@did [ 88§ LERGMMBnicated to
0038] When a nobile enters the area of coverage of a

themobds.e The andtole, mashthenawograssevodyt addponts nenyinp¢o deltherd fluetuations
e_nobil e’ ctive-set, and the network et th .

b andRreef shetPabgiaR @ bl BRlioienini® by e wirless

mammhi nk fromthe new base station such as to foll ow

that of the nobile. The nobile may conbine franes
[0038] r edBhered molyln erters bhe arest eft ¢oismee it hacw diaby statien, the new base

h. i ith mniml.bufferi 0039
s}l o8 b e Ermtse FrofUE SaBosiroh B ShoTeR Ot gy set the
tFhAbRisSidn ttinein 8 QW d U siesl PhnaclSdiAthe doskalliak GRAN Rl newl BAs® station

new transm ssion nethod is referred to as H gh Speed
smewed forfkllPa chastof Mecmebilq. HEDPApbilTmay chembinel frasasrregghyashrom all

IS se referred to as Hi cat ed
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rnob(i:llgs. ﬁ\/lgfi?e:l)that-rgs% HFSI[))E%H 1re|c§ivg1 their data one at a time through the HS-
DSCH. Even though all the data is sent over the HS-DSCH, a DPCH is nevertheless
maintained to each mobile to carry power control (PC) commands and potentially some
signaling.

[0040] Release 6 of W-CDMA introduced a Fractional DPCH (F-DPCH). The F-DPCH is a
channel on the downlink that is only used to carry power control commands from the
base station to one or several mobiles. The format of each slot of the F-DPCH includes
no data being transmitted during the first and last portions of the slot, and a power
control command (TPC) in the middle of the slot starting at a fixed position. TPC

commands are instructions that command mobiles to increase or decrease their transmit

power.



channel on the downlink that is only used to carry
power control commands fromthe base station to one or
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beogagiatedugndeenswitBhvin svamddetdsT et tikdherefore plesed in time
stoations jPln the active-set of a nobile facilitate the
AORE TR DEPUSS of the TPC bits to the mobile with the
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i ncl udes a consequence because not all timng offsets

madyleblecilige thretanssussiasbof e B gddfedo ithe mobde twithathgofme timing

fectj vel l.ock each other. [0044] The F-DPCH i;s,. .
i b ERAERE IR 8 s R iming offsees
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on base stations that severely |imt the nunber of
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oF YSSIEIRE tiah thaVEbhahpor® Thé estradioh Anledavthmdfot A&iven mobile the
TrPeCStfrroinfta{l an-DtP%aP} rnu%‘[ hgveg ithveesnamneog}flse?’tir;ﬁgg. T"li?l?e I){e(s)er?lt systems and
methods are directed to removing the restriction that for a given mobile, the TPC from
all F-DPCH must have the same offset timing. While the present systems and methods
discuss the F-DPCH carrying PC commands, the F-DPCH may carry other information
to the mobile. With the F-DPCH design, the F-DPCH for several mobiles may share the
same code channel (i.e. OVSF code in W-CDMA) as long as the timing of the mobiles
are different enough such that their respective TPCs will not overlap. In addition, W-
CDMA may require that all base stations in the active-set of a mobile transmit the F-
DPCH with slots aligned. This may make it even less likely that mobiles can be

multiplexed together on the same code channel.



all F-DPCH nust have the sane offset timng. Wile the
present systens and net hods di scuss the F-DPCH
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[0049] In soft handoff regions, mobiles may receive TPC commands from every base
station in their active set. If each mobile has on average 1.5 base stations in its active
set, the net capacity of an F-DPCH may be 10/1.5 = 6.7 users. The capacity of the F-
DPCH, however, may be further reduced due to the timing restriction on the TPC bits
mentioned above. For example, TPC commands from a first base station and a second
base station may arrive at a first mobile within a narrow time window. A second mobile
may attempt to enter the region of the second base station. In other words, the second

mobile is going to add the second base station in its active set and will receive a TPC



spreading factor (SF) of 256 and is a channel that
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rsection o ctor an requency assi
coBYuddiig telephone calls or other communications. Each reverse link signal received

by a given base station 110 may be processed within that base station 110. The resulting
data may be forwarded to the BSC 106. The BSC 106 may provide call resource
allocation and mobility management functionality including the orchestration of soft
handoffs between base stations 110. The BSC 106 may also route the received data to
the MSC 102, which provides additional routing services for interface with the PSTN
104. Similarly, the PSTN 104 may interface with the MSC 102, and the MSC 102 may
interface with the BSC 106, which in turn may control the base stations 110 to transmit

sets of forward link signals to sets of mobiles 108.
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contro
is selected 306 for the channel based on the determination. The channel is transmitted

308 with a timing offset due to the selected slot formats that are applied to the channel.

[0054] The method 300 of Figure 3 described above may be performed by corresponding
means plus function blocks 300A illustrated in Figure 3A. In other words, blocks 302
through 308 illustrated in Figure 3 correspond to means plus function blocks 302A
through 308A illustrated in Figure 3A.

[0055] Figure 4 illustrates one embodiment of the frame structure of the F-DPCH 400. The
frame may have a length of 10ms and include 15 slots 408, 410, 412, 414. Each of the
slots, such as slot #i 412 may have a length of 2560 chips. Each slot may correspond to
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the mobile. The F-DPCH with the modified slot formats does not change the radio

frame timeline. In one embodiment, the TPC bit processing timeline by the mobile may
be changed for a given F-DPCH if the slot formats 502 are implemented. However, the
TPC turn around time may not be modified.

[0057] Figure 6 is a block diagram of a base station 608 in accordance with one
embodiment of the disclosed apparatus. The base station 608 may be a base station
controller, a base station transceiver, etc. The base station 608 includes a transceiver
620 that includes a transmitter 610 and a receiver 612. The transceiver 620 may be

coupled to an antenna 618. The base station 608 further includes a digital signal
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(ROM and random access nenory EYOVIdeS

thmqmmumlc@tws dlevicg 0% atubaméots d@@é@@ o he onsmaitteiu? kG and receiver

f the may, al so_i ude non-vol ati
B bAEoTEMBb e Mo B Buef e B A P £t SrLBRERRY o e

h6asih@Uu32 eRNPIenEbAls dduplediByhfandédivdrzed. in a
conmmuni cati ons device 708. The conmuni cati ons devi ce

[0061] 708 hewppminnpticationsderaes TQS mayg also deplidersignal gletector 706 that may be

used to detect and quantify the level of signals received by the transceiver 720. The
signal detector 706 may detect such signals as total energy, pilot energy per pseudonoise
(PN) chips, power spectral density, and other signals.

[0062] A state changer 714 of the communications device 708 may control the state of the
communications device 708 based on a current state and additional signals received by
the transceiver 720 and detected by the signal detector 706. The device 708 may be
capable of operating in any one of a number of states. The communications device 708
may also include a system determinator 724 that may be used to control the device 708
and to determine which service provider system the device 708 should transfer to when it

determines the current service provider system is inadequate.



personal digital assistant (PDA), etc. The
communi cations device 708 may include a processor 702
wawbiosl2488nt r ol s operati on of the device 708. TPE&I/US2007/076576
Wgssor 702 may also be referred to as a CPU. Menory
, which may include both read-only nenory (ROM and
random access nenory (RAM, provides instructions and
data to the processor 702. Alpf‘orti on of the nenory 704
may al so include non-vol atile random access nenory
[0063] ( NVRATAe vROQGOorirercotsneflithic catniroms calievs clevitd &/ 08amanlbs ocoupled

i ncl ude housi n 22 that may jnclude.,a transnjt.ter
LR D ST TE FhACH Bon N BSOS PRk el bus, and a
sfa%&esqgﬁa@ Buffn SafiGorPRt g/ bhd EHeREVRNTFahd AR ARy . the various

708 and a renote |location. The transmtter 710 an

bussse iaxeatlu§ti@edmayFigec dowhaas systtm 726t rldmsomimuercaiigls device 708

An t 718 . . b ttach h [ 122 d
(Bt PEURE § O B FLOGeRY (PSP Gehooy B She0a j enals,
[0064] The CRIBMGALNG %%ﬂ%vﬁlé}ﬁ bé P& rBRV A Rehd N MO vaXicty of different

signal detector 7 that” may be used to détect and

tephantogfep anHdedhaimies.offos iegarapls, daseainstewttioys, tdegmands, information,
transcei ver, 720. . The signal .detgector, 706 et ect ..
sk Gy R bolsing 5P Tl aiy e RGPS L AP OE SVe description
veonatsacdPy) veRiRs, cReWe!, SReGhaghetteRaldsy manstic field
ng%ﬁer g?gnal S.HN% 006 Acst at e chang(;lrg e714 of S%/r?(lea%ﬂ 1o Heds or

redtehsndpiael Helds depdrgelcy 08 ampgorslonatranl thedeel. st at e of t he

100651 211 Bha e ghitr P oG eRoR y B fn bR b AT sfaim sers
ddedrel 86l chihckhiéh $itdNRd cABb@RTRYs dQFoscd MErcHEMas Be Zl@l%lefrnented as

may be capabl e of operating in any one of a nunber of
ebacaipnis . haTdweare oeammiteratoifiovise, de oo ipognsral beths ol'a plehuly dlustrate

syst em det.erm nator 724 t hat be used.to contr ol
P eSS G BGaE i ne it B BB aREy { aponents
b3ockb EAoHIGS, d8MURE affABstSROMWVE BdeANRb@Tbel0aboe Behdrally in terms of
determ nes the current service provider systemis

theinugtienadity 6 Wireher sugofiesiionphity isamptamentasigsdriedivare o software

A I R T e T
s§ @Bl Akilfddrabandwsay idiplerdens tid dcbaiN@hctialitynin varying ways for
addition to a data bus. However, for the sake of

cettnpirtigular #npligaliono Gyt High Jepleareatition deeisigne shauhd mpiges laterpreted
a7 g&sit haedebl'alust fc’egf%nel@l 7s?‘cg' ¢ Tpt%ecge 10 r}Iin(f:e%t[ii {ns devi ce_708
any DRI TS a gl PaP 'S Bngl3 processor (DSP) 716

[0066] for U$Re ivariBhOGRSHiafige Sbgidal SlockORdHulbsf BEdTRIrcERs @BStribed in
signals may be represented using any of a variety of

canigesiprtith Behabasimenss dirglosed haicjuegy broimpdstasri¢dor performed
vglﬂ{ L gein%is'a%lrﬁllfr})és%nﬁocgs%g{m anc(iﬁgitai r]s];g%ralr%tl’oic%gsfor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array signal (FPGA) or
other programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thercof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing devices,
¢.g., a combination of a DSP and a microprocessor, a plurality of microprocessors, one
or more microprocessors in conjunction with a DSP core, or any other such

configuration.



signals, bits, synbols, and chips that may be
referenced throughout the above description may be
w0 2p8es8st ed by vol tages, currents, el ectromagP@r/U82007/076576

& magnetic fields or partlcles optical fields or

@@#tlcles or any conbi nation thereof. [0065] The

various illustrative |ogical blocks, nodules,

circuits, and algorithn1stepsthescribed i n connection

wi th the enbodi nents di scl osed herein may be

[0067] i n’pl e’rlfhfntmpsagf ed emtthodi or hdgatithme descoiypdit ier cemtetcviam ewith the

onbln f both. .To clearly,. ustrat .S
i gsBrTd BreBt s HoariSSRA BrR BN Gur{ gl software
ﬂl&du@@%f&hieﬁeo}pQ gggﬁ%? Sor 1l PEKAbinARIUbLhe ‘[‘5&10r CHi JoBtware module

and steps have descri bed above generally in terms
rofy trésede ih uRAM omaimptyy . flaghe nivsrory,u RO YU nenicopalEPRON s memory,

T IR Os5 PRty BRLE ok Ebharar A4 T o degny other

8 bhStoRe M diurd Xab®Min diel drt. eAnakEinp RS stiFige Irﬁealuﬁﬁw&oupled to
the described functionality in varying ways for each

tb@ptchblasuehptbau thatprasassopgan setfudhnformpthte froa, iaeh write information

aBartie Pranr o becfer BTt bS SRl THRLARy B imearal o e

r&Re&k. The pfaédswsanulthél%faﬁgelm&h{;ﬁ%&;akest&qukaﬁ ASIC. The ASIC
modul es, and circuits described in connection with the

rmvb@dudnemtws@n tQUIH@B]e dinribe @ltwnm;we e propésepreandeitic gtorage medium
Ige formed wt ene&al ocessor, a digita
PSA fr SRS OmPRaRyS RO R on speci £ ¢
[0068] | Nt egTRE GfetRbdC blist:loﬁ&ﬂh@em gohipeiké deo8r #FBi&Hsgat Qctions for
array signal (FPGA) or other progranmmable |ogic
adeigving thelfieseribedemgtirod. dhetmethed stepy alddeyi astionls mey & anterchanged

R PRl 63 RARRE Bptrte FERORPE LR bESHRSpegnsion , n other

VR 0€ ndlesP UIsPESHC BFRRE O5 S@ps HBYctdAs & I GHQPF0R GRSRP bperdtidn of the
in the alternative, the processor may be any

cothederantotigl orgﬁroe@ygwse ebnpecaii¢ étePs mndM@@hmsOmaﬁrbe modified
ssor 3& S0 be i npl enent ed
e

w1¥hog¥ & é)ﬁﬁt%algat? Eheo.%cog 5 n‘p he rese entlo

WEeS™ e. g., a
[0069] conbi fAheNorOinoRe RREMPREY aenmda[rﬁ@ftpcm%smncn@lsph@gc@be& Ymay be
of ﬁ]CfOpfOCGSSOfS one or nore ﬁ]CfOpfOCGSSOfS in
1@@lﬂnmﬁtqd| om hardwarg, Defwas; efirmawargnyoro @R r cagkipation thereof If
atlo 061

1rn|ppenre%or i lprﬁ% éuéec L Iebmgctlén%06r%g% ores(f eIP Ph %P%Smlge& OVGI' as on¢ or

In co ron w

rﬁd’beHétﬂEﬂbﬁs 8t 86dcosed M@ltdi-rmbtkem@mbﬁﬂlc&ﬂnpiitéra@adayble media

in hardware, in a software nodul e executed by a
ipgledes Doy coraputpmsterage rstitaanid semanun¢nsion wrsdisaing bidlingsiny medium

t@%%l@fa?%ﬁ@eﬁgﬁ&&r@%r@&{a& frohlaoc'tpe 5“29@ to/ anow A storage

media may be any available media that can be accessed by a computer. By way of

CD

example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or

wireless technologies such as infrared, radio, and microwave, then the coaxial cable,



EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage nmedi um known in
WO bwsar4880 An exenpl ary storage medi umi s coupl BGI/USR00TI@76576
ﬁéﬁﬁgssor such that the processor can read information
0 and wite information to, the storage nmedium In
the alternative, the storage nedium my be integral to
the processor. The processor Knd the st orage nedi um
may reside in an ASIC. The ASIC may reside in a user
ftber nptncatabld, twisted paint BShavi waelesheciprobegsssich anchftdned, radio, and

st orage nedi y reside.as discrete conpponents in a .
TSP G A AT COGRE SRG Bk HoBEUaS dp B GO e UsSd hercin,
IRAQTRS| SEPBRELIQY (TP, BasSit &RS oPlicAChdc08BithiOfcrdeid &¥é OVD), floppy

t he descri bed nethod. The nethod steps and/or actions

dirky ak bitntegr divandgete Wiskh whelhangrodicewath ovendepdlyt wige discs
ropPae it GERAY itk T3P BHSDE gt S s Eiso pg included

wigin tHe@dopOsf RhRET-reRRbRIM&QR..0f the enbodi ment, the
order and/or use of specific steps and/or actions may

[0070] be noWhilicsdeaiic hmbodideptsrand agplicadioms dieths prgsentofivaniien have been

B AR 1 A 058 o805 Bl RS GHSTR! ¥t
préguamR b @dtibm aktPE MR nts IXcloBd Berefnl. N'VAMYUS mdAifi@fY¥ns, changes,
conbi natron thereof. If inplenented in software, the

apdnetipoens whigh belllshopppiron torthescaskslindt methic gwlemag deomede in the

or nore.instructio o] e 0 comput er-readabl e . .
RanP R AR0Sh & e it ERTRAHLO G AE St vention
d34cRIsad BerdRCk Bh AR de s Rbahé GrinBA Ropdéf Meirgnaeh

mediumthat facilitates transfer of a conputer program
fromone place to another. A storage nedia may be any

avai | abl e nedia that can be accessed by a conputer. By
way of exanple, and not linmitation, such
conmput er -r eadabl e nedi a can conpri se RAM ROM EEPROV

CD- ROM or other optical disk storage, magnetic disk
storage or other nagnetic storage devices, or any

ot her mediumthat can be used to carry or store
desired program code in the formof instructions or
data structures and that can be accessed by a
conputer. Also, any connection is properly terned a
conmput er -readabl e nedium For exanple, if the software

is transmtted froma website, server, or other renote
source using a coaxial cable, fiber optic cable,

twi sted pair, digital subscriber line (DSL), or
wi rel ess technol ogi es such as infrared, radio, and
m crowave, then the coaxial cable, 061776 16 fi ber
optic cable, twisted pair, DSL, or wreless
t echnol ogi es such as infrared, radio, and



m crowave are included in the definition of nedium
Di sk and di sc, as used herein, includes conpact disc
w@ aop/02488ser di sc, optical disc, digital versarCT/ESW0FET6576
ééﬁg%, floppy disk and blu-ray di sc where disks
|y reproduce data magnetically, while discs
reproduce data optically with | asers. Conbi nati ons of
the above shoul d al so be inclWded within the scope of
conmput er -readabl e nedi a. Wile specific enbodi nents
and applications of the present i nvention have been
illustrated and descri bed gto be understood that
the invention is not I|n1tedqto the precise
configuration and conponents disclosed herein. Various
di fi |
ggpar enrﬁétbg@fcﬁ 61%!6}9%{8}%%%P géb%ci‘f?éf Qsljlat?lﬂ& 1% C%Mjléatlgﬁs system,
theehainch ogrepivitg a pRedlay bosiotsamd sibed lwvhlﬁg ©flot foemarinags st of
and_systens of the present invention disclosed herein
tlpt fosuats g Arethadcoriwwinghe spirit and scope of the
|nvengéqan%%0 %@hﬁm(ﬁyﬂggﬂw%%rfor i ncreasing the
capaclty a channel "i'n a conmmuni cations system the
chan n@dledtmgprsllas IfoY@nad amlong aiel seyofflotbahas, viteecis kot ﬁlectlon is
having a sl ot format anong a set. of s|lot formats,
met hod conp#scdPpdhe wma%qhﬁ@cwﬁaﬁ@&f&q dappal, wherﬁwelectmg

channel ; i
f or mat s, \,\ﬁleer%gt n ag Céﬁel %gélga?nﬁgggg%ﬁ%ﬁoffgelgﬂl W?i{h% each of
eval uat ed ﬂi@qﬂmn@mfﬁd@ ﬁn@fivhblht'ﬁl thbhaosiabn ofithe s@inal is different

sel ecting the slot fornmat conprlses sel ecting the

position oforgach offhe sipf togmatsedtdh of the plurality of
sl ots I
diff etrraélﬁs?ﬂ to qg%%lﬁnél][ﬁ? eﬁ:‘ﬂsdfttﬁeoﬂy&fh%?@s_l&g%g& thé Shannel.
transmtting the signal in each of the plurality of

| ot T
wner o TEheabgLFRAR 1S b HE TR RRS cohlySl Pobganyye)
The met hod of claim1, wherein the channel is a

ract naI te Sk C hanpe

£ %ol SPeeoGRe g b, RBUIHER S FRENR ot s TRACE Physical
Waglabland Code Division Miultiple Access (W CDVA)
system 5. The nethod of claim1, wherein the channe
conprises ten streans for transmtting bits. 6. The

get hogh OfnefodidMcfhim WNehEIcth thBehshaNR@lansmidet #08 Wi®6d Code
froma base station fo

Division Multiple Access (W-CDMA) system.

5. The method of claim 1, wherein the channel comprises ten streams for

transmitting bits.

6. The method of claim 1, wherein the channel is transmitted from a base station to
a mobile.
7. The method of claim 6, wherein the mobile comprises an active list, wherein the

active list comprises the identification of one or more base stations.

8. The method of claim 6, wherein the slot formats are specific to the base station.



a nmobile. 7. The nmethod of claim®6, wherein the nobile
conprises an active list, wherein the active |ist
w@omepoe4ses the identification of one or nore bREEUS2007/076576
§% ions. 8. The nmethod of claim®6, wherein the slot
rmats are specific to the base station. 061776 18 9.
The nethod of claim1, wherein a slot format differs
from anot her slot fornat throﬁbh a different timng
of fset. 10. The nethod of claim11, wherein the channe
is transmtted in an asynchronous network. 11. The
t ho [ . fu ISl ), t 1
r anayScfioddlbiim 1 hASln & JRoh B AL TR T Fbtmar
th2oughhediffetehtmofg affsat.m 11, wherein the signal
conprises transm ssion power control (TPC) bits, and
wherein the TPC bits conprise a base station-specific
00.f seThe hdthod o€ chrh hodherdcincthaichanht] isfitanhigtcd Goapidyatitgnous
combining TPC bits with different timng offsets at a
PEBPrke. 14. A base station that is configured to
i ncrease the capacity of a channel in a comuni cations
system the channel comprising a plurality of slots,
the sThe metgdiofglazmd) Brthtbeqraprisaibiensmittiag taf traglsgssion power
éo%r%?gfpc tbhl J opltqﬁgcl%n%gll. on conprising. a processor, _
nrenory i el'ectroni ¢ comruni cati on with the processor;
instructions stored in the nenory, the instructions
i ng.execyt abl.e t o: eval uate character.istics of.the
han oLfe FEHoARr SighditarvRet e SaH gomes Sur i3 Ryiogbower
EQfFSREBRCIIR! S whaBinSRE FPLIAR cbMpRaSLPaseRtatibs-specific offset.
eval uated characteristics of the channel, whereln
selecting the slot format conprises selecting the
PRSI LrROnkiho@ oF AR 1}'\&%&&&%&&@ colftniRk 4@l difsWwifif different
slots, and wherein the position of the signal Is
tinffgpofésets dt emadalech of the slot formats; and transmit
the signal in each of the plurality of slots over the
channel . 15. The base station of claim 14, wherein the
thannalbaksstatidr thet is eo@figudedliociate asepphy sipaaity of a channel in a
channe| . 061776

communications system, the channel comprising a plurality of slots, the slots having a
slot format among a set of slot formats, the base station comprising;:
a processor;
memory in electronic communication with the processor;
instructions stored in the memory, the instructions being executable to:
evaluate characteristics of the channel;
select a slot format among the set of slot formats, wherein the selection is
based on the evaluated characteristics of the channel, wherein
selecting the slot format comprises selecting the position of a
signal within each of the plurality of slots, and wherein the
position of the signal is different for each of the slot formats; and

transmit the signal in each of the plurality of slots over the channel.

15. The base station of claim 14, wherein the channel is a fractional dedicated

physical channel.



19 16. The base station of claim 14, wherein the
channel is transmtted in a Wdeband Code Di vi sion
wORMoBIOPISE Access (W CDVA) system 17. The basePGI/H$100T076576

%Hﬁla|n114 wherei n the channel conprises ten streans
?ransn1tt|ng bits. 18. The base station of claim

14, wherein the channel is transmtted froma base

station to a nobile. 19. The ¥ase station of claim 18,

wherein the nobile conprises an active |ist, wherein

the active list conprises the identification of one or

re pase s%ts?a'ﬁbf? Bf claf 14 WEerBasKe a#aﬁhélqg]tr%]snﬁg@d M A Rrideband
e ase

lerein t e sl ot ormats’ are Specl

€bvdd Donsio2 Multdple dapess € W-pD0dARBgspmaduct , conpri si ng: a
conmput er - r eadabl e nedi um conprising: code for
eval uating characteristics of a channel in a

CONMUThE Bdsk Brasiop Y tlaim 1helictin thhéhadheroalpricesipi kis@snsafor

gluraljt .of slots, the slots having a slot fornat
MSAYUASIES. of slot formats; code for selecting the

slot format anong the set of slot formats, wherein the

selection is based on the evaluated characteristics of
ihe chhnbase stafipeoérlain éft eghdrpig thhehagndtis fransmritted from a base

[iS& Iectlng the position of a signal within
&%ﬁﬁrm lﬁﬂe plurality of slots, and wherein the

p05|t|on of the signal is different for each of the

d d t i t ' th
Thon SR BRe Spraar FRGT 4p st 8 BRpbI briaemar niys 1
WRBicletht Badve 15t 68RHI@YHIRAIE R iAGHEEBE L dien&B A ditiodk.
a channel in a communications system the channe

conprising a plurality of slots, the slots having a

80,0t TRE PR s?aﬁBH gf Blafls C\fzhecrélﬁtthé QbRERats taﬁesgealﬁb k&the base

conprising: 0617 20 a processor; nenory in electronic
sfemerLini cat i on MAth t he processor;

21. A computer program product, comprising:
a computer-readable medium, comprising;:
code for evaluating characteristics of a channel in a communications
system, wherein the channel comprises a plurality of slots, the
slots having a slot format among a set of slot formats;
code for selecting the slot format among the set of slot formats, wherein
the selection is based on the evaluated characteristics of the
channel, wherein selecting the slot format comprises selecting the
position of a signal within each of the plurality of slots, and
wherein the position of the signal is different for each of the slot
formats; and
code for transmitting the signal in each of the plurality of slots over the

channel.

22. A mobile that is configured to increase the capacity of a channel in a
communications system, the channel comprising a plurality of slots, the slots having a

slot format among a set of slot formats, the mobile comprising:



instructions stored in the nenory, the instructions

bei ng executable to: provide the timng of one or nore
WG L@wBO24880 a base station; receive a timng of f BE/USINATL076576

'émggsed on the timng of the one or nore slots

% ovided to the base station, wherein the timng

of fset indicates the position of a signal within the

one or nore slots; and recei one or nore slots on a

fracti onal dedi cated physical channel (FDPCH), wherein

t he omeroessoore sl ots conprise the signal with a

timng offset that.is difterentihégn1the timng offset

of t hECEIPBhE Lt RR ORI O8 Y e RECSHEBN es. 23. A

et hoghsfr@¢tion8 Slof&Sih Mk fbBRoAARRCYLBbnAbGRATBRIR LGB 9N
system conprising: receiving a first slot of a first
channel fr provalefthe Emingaafens atiosnslotshe abisesttatpngt

using a first. slot forpat; receiving,a second_.slot of

2 eqond cHARNGR ¥HiBRPEog S ML BY SR ATRGR e of more
second sl ot usi @tsdr&BeQINd tBd BisclsRkiBRIwhdreh thStiming offset
different fromthe first slot format, wherein the

first and seconthdglatss shecposttionapffajsignal withinghe esoermore slots; and
power contro

. command: and adj ustj.ng,the transmt
Pover of 1 HEREgTCR padr R P RE Hr st R ek el ¢
power control CPPIB)G§herein the one or more slots comprise the signal with a
timing offset that is different from the timing offset of the signal

transmitted to different mobiles.

23. A method for increasing the capacity of a communication system, comprising:

receiving a first slot of a first channel from a first base station, the first slot using
a first slot format;

receiving a second slot of a second channel from a second base station, the
second slot using a second slot format that is different from the first slot
format, wherein the first and second slots carry a first and a second
power control command; and

adjusting the transmit power of the device according to the first and second

power control commands.



