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Background

[0003] Wireless communication systems are widely deployed to provide various types
of communication (e.g., voice, data, etc.) to multiple users. Such systems may be based
on code division multiple access (CDMA), time division multiple access (TDMA),
frequency division multiple access (FDMA), orthogonal frequency division multiple
access (OFDMA), or other multiple access techniques. A communication system may
be designed to implement one or more standards, such as IS-95, cdma2000, IS-856, W-
CDMA, TD-SCDMA, and other standards.

[0004] As the demand for multimedia and high-rate data services rapidly grows, multi-
carrier modulation has been attracted considerable attention in wireless communication
systems. There lies a challenge to provide efficient and robust multi-carrier

communication systems.



AN

[0007] FIG 3 illustrates an enbodi nent of severa
sectors and associated pilot sighals in a
| ti-carrier communication system [0008] Fl
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nultl-carrler comuni cation system [0009] FIG 5

illustrates a section of the enbodi nent of FIG 4;

[0010] FIGs. 6A-6C illustrate Zan enbodi ment of set

managenent in a nulti-carrier conmunication system

[0011] FIG 7 illustrates an enbodi nent of traffic
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[0014] FIG. 10 illustrates a flow chart of a process, which may be used in connection
with traffic channel assignment in a multi-carrier communication system;

[0015] FIG. 11 illustrates a flow chart of a process, which may be used in connection
with scheduling in a multi-carrier communication system;

[0016] FIG. 12 illustrates a block diagram of an apparatus, in which some disclosed
embodiments may be implemented;

[0017] FIG. 13 illustrates a block diagram of an apparatus, in which some disclosed
embodiments may be implemented; and

[0018] FIG. 14 illustrates a block diagram of an apparatus, in which some disclosed

embodiments may be implemented.
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Node B (e.g., in a W-CDMA type system), etc.

An AT described herein may refer to various types of devices, including (but not
limited to) a wireless phone, a cellular phone, a laptop computer, a wireless
communication personal computer (PC) card, a personal digital assistant (PDA), an
external or internal modem, etc. An AT may be any data device that communicates
through a wireless channel and/or through a wired channel (e.g., by way of fiber optic or

coaxial cables). An AT may have various names, such as access unit, subscriber unit,

mobile station, mobile device, mobile unit, mobile phone, mobile, remote station,
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forward link (or downlink) refers to transm ssion from

an AN to an AT. The reverse link (or uplink) refers to
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where “channel” may refer to the frequency of the pilot signal. The term “channel” may
be used herein interchangeably with the term “frequency.” Further, a “coverage area”
of a pilot signal may refer to a “strength vs. distance” profile of the pilot signal.
[0027] In a single-carrier communication system, an AT is required to report the
strengths of all the pilot signals received, as the pilot signals become strong or weak in

strength. In a multi-carrier communication system, there may be multiple pilot signals

associated with a sector, as shown in FIG. 2. If an AT were to report the strength of
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system) because there are nore pilots signals and each

of which may cross the reporting thresholds

i ndependent|ly due to short-term fading; and each report
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[0031] In an embodiment, an AN (not explicitly shown) serving sector 320 may assign

a group identifier (or ID) to each of pilot signals 321-324 based on their coverage arcas,
such that the pilot signals having the substantially same coverage area share a common
group ID. PN offset may be used as the group ID in one embodiment. For example,
pilot signals 321, 322 may share a common group ID (or PN offset); pilot signals 323,
324 may also share a common group ID (or PN offset). The AN may then transmit pilot
signals 321-324 with the corresponding group IDs. Upon receiving pilot signals 321-
324, an AT 360 may group pilot signals 321, 322 into a first pilot group and pilot
signals 323, 324 into a second pilot group in accordance with their group IDs. AT 360
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Further, pilot signals in sectors 310, 330 may also be grouped in a similar
manner. For example, pilot signals 311, 312 in sector 310 may form a pilot group.
Pilot signals 331, 332 in sector 330 may also form a pilot group. In an embodiment,

sector 320 (or the AN servicing it) may select one pilot signal from each pilot group in
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310, 330, e.g., pilot signal 311 and pilot signal 332,

and advertise only the selected pilot signals fromits
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adilezpleraposhifenibe pilets dnviag evistantiflooBesaBy cowpyagsfarea.

exanp aupl D.= x _and.G,oup] D = re shown.to be .
assockgl“"e? lmitﬁat?sheanpiefn_(?{)gmfel%l St rpi]togdglloler‘-‘EGm 4 rj‘f*H]él“Ca“ler
$6@iRhicaSGO§ystdngd Fot tilusRhtidH anﬂfclmit?,"@a%ﬁ '\ﬁgﬁxy is ROVRENES By a box
ilots <f1, PN=b, G ouplD=x> and <f2, PN=b, G oupl D=y>
eledivghbofrsquensy, BN coffseth dunthdrothe gireupf maght axsis shown to be in

described al | ows t AN to get separate pilot strength
R G G B o T AR 6T PGE SreDeRiPioher ! xample,
60ot! 2APAELR! {ObovA €0 Hald @ Bier adefaBe HSE tﬂaF\e B&MEf;, PN=b>
pilot PN planning in the overlaid frequency. 0839] I'n
assoeptod aithethe same sactkeduedo anadigeendcharivel imthdferérvaal

covergge of pilot <f2, N=b>, the may be allowed to .
poi nt ﬁ?t%ayo%ftpeé‘ag’é’llﬁ” ccgro'&%[ﬁt"i 5|a.nfi é%@)“ﬁ@nﬁ. &P spgwn {0 be associated
diichftes pidts GRIdtSdEInFIG. UhOBR debrof %:éo?iclﬂe'gx\gitﬁ g@é -9[? 2PN=a> may

different frequencies, such as DSC_ _
pavegise paptsa<t /PG GrouplBsx>exd rit), EN=ibi GriveplBFEyi @s neighbors. As

S0 i Bl 5 TSR Yt QbR b e st
teperftefrbs th® AT when the coverage areas of the co-located pilots are different and to
use the same pilot PN planning in the overlaid frequency.

In an embodiment, to take advantage of the additional coverage of pilot <f,
PN=b>, the AT may be allowed to point its data source control (DSC) channel to
different cells (e.g., those in its active set) on different frequencies, such as DSC_ f; and
DSC_ f; illustrated in FIG. 5. For example, if the AT is allowed to point its DSC only
to the cell with PN=a, then it may get only the single carrier coverage as there is no

coverage on frequency f;. On the other hand, if the AT is allowed to point its DSC only
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coverage on frequency f2. On the other hand, if the AT

is allowed to point its DSC only WO 2007/ 038358

PCT/ US2006/ 037131 8 to the sector with PN=b on
woeotrexgipsf |, it may get a bad coverage associ ab@aisMde/d371s1
pilot <fl, PN=b> because it is closer to pilot <f1,

PN=a>. [0040] FIGS. 6A-6C illustrate an enbodi nent of

set managenent in a multi-cargier comrunication

system For clarity and illustration, each pilot signa

is specified by <"PN offsetl GouplD', frequency>. By

tathe oéctexeittpPE=b PinGregdncytiovis maj get abadibvefagotassociated with pilot

p shown nitl have an active set 610
ﬁ #ﬁa‘% eﬁaq‘sf“ﬂté% ";Wf&? b}%%]ﬁy Tfd*a second pil ot
groupfld(g%%pr 5@Sﬂ1u9¢5t9tangér9mlfnaﬁl HOES s eg@Htht 1§'agrﬂ?ft§camer

speci 1> and <x, f2>, and the second
gclsmmpmlcmm:drudﬁaerm \A(Foplcllarttg asp elludtiagdn,bgackypilot EWnahrsobpeyl;hed by

f2 The AT h di dat 2
N S GILPTT  TeaHRToTR. Bl 5 REmPEs UG- Aot Sdhe an AT

g'lolt 9&;})(1?02%? E}{d\@ﬁ ftial y%?ave bR Qétﬁ ef k510 @r%hﬁc# ﬁgﬁttﬁgtt fift group

a p| ot specl

athl e dedond piot gmpsé[theﬁ‘il@t pifss gaowpemulutles awpilatt 31gnals specified by

specified b f2>1is rermvedfr?mcandldates

6§0f1>86%é&s >bfeﬁdht fuSeaoHd paich sigup dnalpes SWAWIIGH HECIHRD by <y, 1>
] 7

Eugc?éf fgpem dx'n%%/ Uih h@?§§ cm&ﬂ@ Eet%’i hfth fn?tl gmclude a

reane rom tive

ﬁm@l;almd giosp mmlng@degﬂbtcspecaﬁehi bpke fepet 620. This | s
because there remains another pilot specified b
f 1> bEIGRY Hystrates ﬁee P?‘?’@?lep\”h@? agilot sPecafiech By F'&ef@é@ added to

g%%ee+PQf@] A's”Aere %t 19;'& %g&:ltlﬁ]&% ) s¢ fof?sd J%?Jv%hrfr&ll OB date set

I cl ent In-a I-carri

é%ﬁ)emusé'h@hevdmkybéien tohﬁas sanbpitht geops of set
manageﬁnéIg 50044] FIG 7 illustrates an enbodi nent of
how i H tii1gHraiesy aptheloprABIRle WHCTE e PUOE apeqilied panmel > is

N o t e
e LR R N
mﬂreAfEmm}s amtitey pilat ispecstiddy pescxof,> balbiin@té @i first pilot group in
including (but not Iimted to): Pilots in the AT s
aivese & gt Frequenci es on which the AT may transmit.

Feef | L plLexi
<F22b’gﬁiw éllopélﬁé'cﬁ 1%%8)1’16‘{%' lgﬁggglﬂgfﬁ fel'r]lt S {enlrarel%eﬁgnt in a
moftocarséd systemy, én‘mtcemhay Oe Dbkt érpbalimentwar ekt |nhdh|ﬁoc(rﬁédt

channel s n&y be nmul tipl exed |nto a single reverse |ink
(RL) Bifarhdiustratas ap gmbpeimest ohhaw ipformaten awyiisnconveyed in the

BY8E I Hannel assignment in a multi-carrier communication system. A traffic channel

assignment (TCA) message from an AN to an AT may carry various types of
information, including (but not limited to):
o Pilots in the AT’s active set.
* Frequencies on which the AT may transmit.
o <FeefbackMultiplexingIndex, RL frequencies>, where
“FeebackMultiplexingIndex” indicates how the following information
related to multiple forward link (FL) channels may be multiplexed into a
single reverse link (RL) channel: information such as cell selection, hybrid
antomatic repeat request (ARQ) acknowledgement (ACK), signal-to-noise-

and-interference ratio (C/I) feedback, etc.
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i

automatic, repeat request (ARQ acknow edgenent (ACK),
signal -to-noi se- and-interference ratio (C/'1) feedback,
etc. WD 2007/038358 PCT/1JS2006/037131 9 Data rate
VEBRAYYEPB3FHRC) cover and DSC for each sect or/ cePCTUS20p@37131
AT's active set. [0045] For exanple, one or nore FL
channel s associated with a plurality (or first set) of
frequencies, including FL chagnel 710 at

FL_frequency_a, FL channel 720 at FL_frequency_b, FL

channel 730 at FL_frequency c, and FL cha neI
FL frEqM@yat@I coniel (ARG o8 VeA 8 P%E&Of €8 ‘l{ﬁ?‘#ld“ affie AT's

AT (both g gxplic:ltly shown). One or m)re RL
channel $°3%%ti ated with a second set of frequencies,

i ncl ugh NG allple; BAOBEMOEIEL aliankels hs@alarsdoyitixa pRiralith Eﬁdi]lﬂfﬂiist set) of
760 at RL_frequency_ y, and_ RL channel 770 at

fkt(ldenelq&emu&u@ngaﬁ “Ghosngdndll 14 Fhelrpanengy,agnfL channel 720 at

BIGEATERL o, B AR08, B8t lnd 18 Rl 40

Fﬁvﬁaﬁ@% &F\@eraré3%‘tb@0ﬂrar{sﬁiﬁ@d Bom & reEnd ﬁromeamdsthoﬁott é)@phmtly
RL channel's assigned to the AT. For exanple, FL

si’mewniel ommma;or@éua@bargw@d agsocieteflr Vith he spondpsat ft freaugncies,

[ lﬁlg ””%7{05 gttl}]g;f{ﬁ h%r?c@eR:\E }zlgﬁg%ﬁ?é 1;)@6%%&‘ ng%gﬁﬁ& y, and

Rﬂaefhaﬁﬂlel 740 a{‘R]Z @é%@ﬁ@y angd absp %rfédrtb Yhet A€, BPEG binboditieaae AN
for RL channel such as iTlustrated in FIG 7.

Moy exssign 2t subsetad she feeiennels ehchptel earef REL: elabﬂﬁldmf@matlon (e.g

channel s nee e .the.sane frequenc

EhEna prver oL R M s e R B e R ephelR Al arled 8 e AT
fod exarfiple, Cpﬁrﬂﬁﬁﬁnel 720, maAp bk Nesighd Waﬁyﬂhecﬂﬂpﬂﬂﬁl st1eaﬁ11md01 RL
informthe AT to nonitor the control channel carried

blyannble 7 0, i Fmicharmie] dB@mrasl b¢ essdgneds tor casiypdeRBE drit aiepm for RL

ot her po )., In LS the, AT ma her
BRanGH e G0 T epap®! 280 et e psetened LB e Tt Rigain for RL
bSannEOTRR ks il X84kl ih BIG OMENERDRCGhFRREiSAmakt, Eleh pair of FL and
channel fay also carry FL-related inforngation for = one

8L amneelfhecedmanh@leshe fone Espepdye, as illustrated by

dashef lines i.n F

RL channel .75
Lo ol ATDA Bl N BFY s36h BF OE{eCRAA ey g, TL channel
g?’ asztﬁ? rn\Ma PL"&ﬁanie[‘elaHg%prrHtthé AR mloiFl%blt &d 5093101 channel

t| o sector selection, hybrid
taeddbéxykthe ephmarj{ G04diani] Ge. g8 fot Buwr\nabnealldlrmtfantp@dpqse&')t In this

Spuc By | o ey et L Shaelsdr e etscheni K meHRe Efe! Shannel is
sghedidjer group, they

In some embodiments, an RL channel may also carry FL-related information for
one or more FL channels. For example, as illustrated by dashed lines in FIG. 7, RL
channel 750 may carry FL-related information for each of FL channels 710, 720, 730,
which may include (but is not limited to) cell selection, sector selection, hybrid ARQ
ACK, C/I feedback, etc.

FIG. 8 illustrates an embodiment of scheduler groups in a multi-carrier
communication system. If a plurality of pilots belong to the same scheduler group, they
may for example share the same sequence number (e.g., ARQ or “QuickNAK”
sequence number) in multi-link radio link protocol (RLP), where the sequence number
may be associated with detecting gap(s) in the data packet received through a single

carrier. By way of example, pilots 810, 820, 830, 840 (shown with solid shading) may
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may for exanple share the same sequence nunber (e.g.
ARQ or "Qui ckNAK" sequence nunber) in multi-link radio
link protocol (RLP), where the sequence nunber nay be
VeQ 3¢Ji038368 wi th detecting gap(s) in the data packefs2006/037131
received through a single carrier. By way of exanple,
pilots 810, 820, 830, 840 (shown with solid shading)

may WO 2007/038358 PCT/ US2006{{p37131 10 belong to the
same schedul er group and share BTS queue 850 in the
same scheduling, as shown on the |eft hand side of the
bélgng ®.the M$chbdulsnmuB aicbeliareeBT8 quevepd orialthe samef scheduling, as

ilots may bel on E same schedul er group under

o0 thgdeft b t%ﬁ&WFions The schedul er tags

assoc,al g \éHdel tso' |I%1%hf5}f &f bl'Tkﬁs $ELAISHE B B8R same scheduler

illustrated . The pilots are in the sane
gmlupamtlmmys;éthaibllbhmg‘bﬁndntwbns:h may i ncI ude pot entl al
sectors to which the AT may point its DRC cover)

bel ong tHhe &Ch@i%@é%ﬁraﬁ({c@t"gﬁ Wlt§ Herpijoss ae dhegsame (ts‘Ffﬁ‘t asé]rhésu ated
in softeé&li:ﬁE off wiwth each other (such as identified
inthe T Sage), [0050] In sone instances, if the

TCA nesSpepilas s tisPeshd Yul-haivechedalies A”l’agwflﬁth i@ay include
pilot in the active set of the AT, then the schedul er

tag assaoitentiel seetark te Mduichpihe gt T nmy neent itssDR&RePMen e belong to

nunber fferent from ot ler. tad(s).s

'nthe e s (¢aostyopienEy kel n BReShy BVt Eltn ot
di agr am @fichashiQfigRd P T hfeksagBY be used in an

enbodi nent to inplenent pilot grouping and reporting in

a nul & sgae ihstanceso ifthe TE mgesagy sioesmot spegifiothe sghfzsiu tag for a

Bishipehe duith sfiarahe Sroln i Ry S8 Ted profirefy vBin Ghe pilot may be

ﬁés%lfn%ﬂ kd Ye QBuﬂB&adTﬁh%ﬁﬁﬁ 6:8-ofher S&Nduﬂ‘ {38 sperehidd iAURY Message.
such as descri bed above). Step 920 sel ects a

r epr e5EAt Atilluatrapss| oflowsdiggrain §fr o prasassh9qs), Ithlclg morpbef wyed 1n an
[ th reportin (such as descri bed ahov
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BibetizEnh o6 rHgpIEReRt gt | S TRty e 181 rergpii-caier

I t
ShpbO5E0] S5 3 s 3400y LIS o o

priatcgesps] @ach pilbi gﬂmugd)prtgadamefcbdl hny aqﬂmlahtyt ofoparaintters (e.g., PN

eé'af f 5 ha eI SSI esc B@pg%%bms Q@éeipchse%é%@entatwe pilot
V)

?lﬁa?c%??n%%am P YOI RAPRRR G PRE AR coogbg abov

€esocessi 9P Riayr Blrdee dndlundeo neatduriog therstreagth «f ther m‘pms&&ative pilot

| ink channel s as iated with an access termnal. Step
i‘é@é» %?s@‘P&ﬁén 8%3935- t he

FIG. 10 illustrates a flow diagram of a process 1000, which may be used in
connection with traffic channel assignment in a multi-carrier communication system.
Step 1010 receive a message (e.g., a TCA message such as described above) indicating
a plurality of forward link channels each carrying RL-related information for each of
reverse link channels associated with an access terminal. Step 1020 assigns one of the
reverse link channels to carry FL-related information associated with at least one of the
forward link channels (such as described above).

FIG. 11 illustrates a flow diagram of a process 1100, which may be used in
connection with scheduling in a multi-carrier communication system. Step 1110 groups
a plurality of pilot signals into one or more scheduler groups in accordance with the

sequence numbers of the pilot signals, wherein the pilot signals are characterized by a
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reverse link channels to carry FL-related information
associated with at |east one of the forward |ink

channel s (such as descri bed above). [0053] FIG 11
WORYSPESes a fl ow di agram of a process 1100, RATEB24p6437131
be used in connection with scheduling in a

mul ti-carrier communication system Step 1110 groups a
plurality of pilot signals intlo one or nore schedul er
groups in accordance with the sequence nunbers of the

ilot si l's,. wh [ h il ot si , .y
AR AR LA ERR YR TEINC IR R —

§Lﬁjeggl}cﬁlyas%scl}i{,g@ hes. Step 1120 associ ates each
cheduler group wth a transmi ssion queue (such as

descr Fiedi abige) a bl@kSdihgEnGof AR agacatss 4200, ogkicllinaayr berused to
of an apparatus 1200, which nma e uzég to i Er(gl Sms t ¢
soplemeits 60108 ediscApasd deTHReRIEERIE LSHCh &8 HesHih9de 4D RS Ve%.y way o
B of X t 3 Yl ARG : F.

Pkt o0 s BRIOR 3455 Ag ol BSS 1210 configured to
?ec@iv@ra?}ill‘hﬁab{?@{f pilot Skndié e@dcterizBabaatpiurhigbifeqaencies; a grouping

plurality o requencies; a grouping unit 1220 .
coitfl2Yueedi gueedge qugnn the PPt HENals BERPRS PTNBregNiot gFoupsrsach pilot

pilot. gr s,. eagh pil I dentohf | by. ;
DBt B3NPl O gt T AL AL Cgropp. sch
Aeehic@uborss ahd 8deRBANE it and0 @osfhired kdgelueti 4 rép2@@ntative pilot
configured to select a representative pilot [

si gnhal
fsigonh lsamleagh pdet grewp o pitot sirprath seRoEHR: hAPRPSIS ﬂaao may further

/ t 1200 t N ' it .
0 PR TR e S e RS ot s
$d. g.rj MeSstreh@ihdoef, ththepteneadepilt siohel dseguigsemitt each pilot group),
pi ot signal associated with each pilot group

: . . ), and a
e oY répegtingniinit 1050 ewnfguidr &l cowfigused itgUeRer tthe rsisagth of the

the strength of the representative pi signal far

CEHET TN PP GO L M P e R o peths of the
b6t siBhdlOtn IRk Srdud EABediheqiloBhOY PhrHeRE brifhlg below the pilot-
pil ot “add threshold, or fall below the pilot- drop

dhorethteshald, sk las descdbet abdyel Appva)s 12bamenelse inclad aRYC unit
i ncl ude a C unit . 1260 nfiqgured t
32%@?9{1&@71' ‘g!t?\t ef%“ﬁéﬁ?%%ﬁ@c?&@eﬁ“ '1?tﬁga‘ﬁ3%€|a“_t 6 Tl fach of a
gfurﬁitg Bt wmldntd{ff&fenpﬁédolﬁnaas ﬁauéhf & Rrite agynC es (such
s described above). [0055] 1n apparatus 1200,
r ecei Wn appawatig 1 2091 Gscetyinguiind? dngtoup@2QunitskA28¢c sdlengng minit 1230,

B e, T L8 gD B e St L0t B DSC o260 TOh o geupled to a
L84 BhunR a6 PEESEIT0 FooeshZ2BAnRND 88 afE TR a9 iuhit 4390 ni®¥lso be

g Al
al so be coupled to gommnl cation bus 1270. "Processing
aoupled 28 Comayunbmtionifusgli¥’®@d Poocessorg nok 1280/ may be configured to

o8 0 RE B BBl Y S B% l B  Too
Bi®6&y fisttfctithks tto 128KkechtBd $9RoQINRELARNDS0. In some embodiments,
memory unit 1290 may also store an AT’s active set, candidate set, and neighbor set
(such as described above).

FIG. 13 illustrates a block diagram of an apparatus 1300, which may be used to
implement some disclosed embodiments (such as described above). By way of
example, apparatus 1300 may include a receiving unit (or module) 1310 configured to
receive a message (e.g., a TCA message described above) indicating a plurality of
forward link channels each carrying RL-related information for each of reverse link

channels associated with an access terminal; and a channel-assignment unit 1320
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et

menory unit 1290 may al so store an AT's active set,

candi date set, and nei ghbor set (such as described
above). [0056] FIG 13 illustrates a bl ock diagram of

VEO 2831986388 us 1300, which may be used to i npl eREMUSHWMB37131
di scl osed enbodi nents (such as descri bed above). By way

of exanple, apparatus 1300 nmay include a receiving

unit (or nodule) 1310 configured to receive a nessage
(e.g., a TCA nessage described above) indicating a

plurality of forward |ink channels each carryi . .
@niigaIesh PSR SMFeR B TTVGFS BRI 6O L8 FLAE ied information
channel s .as i at i ' h angksdribed ab _
GATAE SuRERCRAE, 0,0 10 AR ARORASHIARE ek anthstbed shove
REparh352006m03 Abher ib2ludoafmgtitosdg hnitalSSD gonbgwedto tiveitor the
reverse |link channels to carry FL-related | n{or tion

et ichtwie] wattiedaby |osasal GReloBFardngnls GRYIRFE 16w the primary FL

hanne|l s (sych as descri bed above). Apparatus 1300 nay
?‘EW%S#P&H&E%@ noni toring unit 1330 configured to

nmoni t gy aF)f)‘ﬁatu§ Or¥00 O kecefVaipn @hit CEB10] @Eariel-agegndient hmit 1320, and
forward 11 nk channels (e.dg., the primary FL _channel
[

destoiifgeniabdifeinay pooaiied o agamanioaiondog, 13f@e ¢ Riopgsing unit

1t 1310, channel - ignnent uni t 1320 C oot :
5 et inlpel o Mg eBetolpi 4Pl ' SBfimunicai i 140
BH e &tH0uniA PICRIBS Bl REntiAiréd tol SfdroRRAd/Br BERIFAINYteLhE bperations of
1360 may al so be coupled to communi cati on bus 1340.

Paomssshity  uMiemonB33@itma§6benayorfibgdy dastrustiephtip ope executed by

and/or coordinate the o tions_ of arious, units.. .
RBERYETE 360N R LR ga) e ermin gt ARt s AT o
Ber BSREESehtich dides 1350. Apparatus 1300 may for

exanpl e be I nplenented in an AT, or other

comuRIGat4 dstgaed € block dOEERM of iiGappatating 14}, Mdi@smay be used to

bl ock di .of -at 400, i ck b d
P LA L) SRREEOLER AS80 ORI P89 vy
h1k PESHPRAY €100 BYayWBXIRE a gﬁﬁﬂmgeuniﬁﬂﬂ% ol gdrd@Qo group a

d
may 1 nclude a grouping unit 1410 configured to group a
plunalay iof pilatfsigalsantosingrmalngore stiedelee goupsite.g, Bicivedidhege with the

R I AT I T T
SO a0 8200 Ut SARACHRL S GRUPT Bor)
appar &t apaia@0140g; gropping unitild 1A dddschadulsphediul 426gnaynbe coupled
Lo o CoUBl O 9 2, OISR, BUS0 LS00 0 oy
153 ELPELCCORTENPAES b\t Ay PAgREsth D oo
tdheompe raatifoo keominateathe aypsrationd sf vadtomsrynitani Mehdb0umay450 may
embody instructions to be executed by processing unit 1440. Apparatus 1400 may for
example be implemented in an AN, or other network elements.

Embodiments disclosed herein provide some embodiments of pilot signal
grouping and reporting, set management, route protocols, and scheduling in a multi-
carrier communication system. There are other embodiments and implementations.

Various units/modules in FIGs. 12-14 and other embodiments may be
implemented in hardware, software, firmware, or a combination thereof. In a hardware
implementation, various units may be implemented within one or more application
specific integrated circuits (ASIC), digital signal processors (DSP), digital signal

processing devices (DSPDs), field programmable gate arrays (FPGA), processors,
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enbody instructions to be executed by processing unit

1440. Apparatus 1400 nay for exanple be inplenented in

an AN, or other network el enents. [0060] Enbodi nents

NP0 79888her ei n provi de sone enbodi ments of piplc@ius2006/037131
signal grouping and reporting, set managenent, route
protocols, and scheduling in a nulti- carrier

comuni cation system There a ot her enbodi nents and

i npl enentations. [0061] Various units/nodules in FIGs,

12-14 and ot her enbodi nents nmay be inplenented in
haicapercessomso faonapBersf intinneaomrollers, sprognatnnmedid dogit héavéms . (PLD),

In a hardware . i npl enentation, variqQus_units may be .
OHSF GHSHOBG Uifsni 0 SHeCORbIAGHID H51aleal dnsolapu implementation,

OB A4S Gl I 5 A0 RLZBRAN S0 o
ftha | p@drfprm ghafurehibes dedceibed haym. ( FRGAYLtw preosielss ey, baMored in a
2007/ 038358 PCT/ 1j S2006/ 1137131 13 nj croprocessors, i
GRRQLY unEragd epeitert By erREpGesios (O proggsagatmte ([hgingemory unit may
\ s uni t.s,... . . .
SRR R ip o BBl EPbE PR 8 prfl i i cue i o
\balcbRufinitatively kBYplb@td thip pesrebediawatibusmeiseaowa igthe art.
rocedures, functions, and so on)  that performthe

p j ; . .
[0062] f unct i VewiouE disctaspd gmbedisnants mag beorpplemented desnndl, g8 AT, and

e Sl IR OB BESHLRR by @ processor

processi nenory-unit may be
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0 ' ) . d . |
e R ARG, T e e e
Mttt inay der ieférefIMUtTLEEIOUD TheS MBS @ BlesdiBB63] mAP age replesented by
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t hr oughout the above description nmay be represented by
phickagawdulesr cispitits, aaide elepoihay ritaps cdesanibe] imagmetéton with the
fields o anticles,. optical fields. or rticle or
ol R 0ieT endRty FotmaPeiifed silneihofdpd computer
koftwier oARBIBA a8bAs (haoth.NETY R1daBYSillubdk S LA in¥&changeability of
| ogi cal bl ocks, nodules, circuits, and algorlthn1s§eps

haslzarsand soitvwaseneeions mllustrativet ¢grenpoammitedbloels, snadiukes) csmits, and

herei n e i nment ed el ectranj c_hardware,

SEhE T e UL SR EikrBn B Pl i Bk tomb ety suh
ifddcushdliay @s tifipferhdhtl 6HMABRARI lok tbriRfare B@ﬁ&‘ﬁ@r@oﬁnﬂe particular
software, various illustrative conponents, bl ocks,

ApRlisRiden and dasign epnstpidis imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a Digital Signal Processor (DSP), an Application
Specific Integrated Circuit (ASIC), a Field Programmable Gate Array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware

components, or any combination thereof designed to perform the functions described
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steps have been descri bed above generally in terns of
their functionality. Wether such functionality is

i mpl enented as hardware or software depends upon the

WA PRO7/888  application and design constrai nt SPCHH8EEN37131
on the overall system Skilled artisans may inplenent

the described functionality in varying ways for each
particul ar application, but iguch inplenentation

deci si ons should not be interpreted as causing a

departure from the scope of the, present i ventioq. e, th

heyein51A garera) APOEESPIOFFSIRTIPAY PS/& THIGPOSFSSH GBiig, the altemative, the
Les. and CLI CUi . i n , _ ‘

O o L A SR RSl o ERIPE i bl ' s

paerins.medl protdsoram@e nets@lbe pinippasentet as s sompinatidh gift edmputing
Signal Processor (DSP), an lication Specific

deviesgr sd Cioostinationspt)a S| ad) PriBiFopemsid. darRiurality of

Arra FPGA) or other . l. Q0 | £®SP
H’ilqggﬁrggeec'sﬁrg’t R Tl(r;%n%ulcscip g?&?%%??{ @od1 / @%Pgrtl gﬂﬁar g)v\s/ar ere or Ay
SREPRRRBbSHig@iticany conbi nation thereof designed to
performthe functions described WO 2007/ 038358

PCT/ USRO00¢B3P1 31 mathod eplejahgorithige AescaPe ippse@nection with  the
BBaRRRR ARtonE R AR O0Re SBatsy ditbay B Hdftware, in a software

RIoAER =X CéuteC BN h HRbdeSdor, d¥i ifi laQopibifialloh &f thedtwt alesoftware module
machi ne. A processor nmay al so be inplemented as a

webeside iibRandors ohgsass Memare«RAM), flasly mempryofgach 4l Memory

DSR. and m Gr oprocessor pl | .
HofhDo5ualdaly™ SHOPRRDE st DUMBROALY, Bespicaly  Erasa
PRIM AGhbIe ROMIRERR ORI, 6pi ®ers Hard@BiKk, OfehiRivasivaisk, a CD-ROM, or
configuration. [0066] The steps of a nethod or

alyyothen formndy starpgseatedinmeknonacin the ai tAn exeanplaiysdeipgemedium is

di scl psed herein may be enbodi ed directly in har r -
e BT Tpiecephaled DecRUbnong h Hioktellp R PO, S woie
ﬁ@mhdﬁ@hit@,nth@fst&ﬁ%abhmmnﬁ SRfthavaremimedlige stbatel @6didM may be
i n Random Access nory (RAM, flash nenory, Read Only

weegpalyto (hRQWpcessEirecThe paicessoProg ibemtebice RENVLIEPRDNVESIde in an

RS gt AR o BRI R SRR g v s
aRYiuat RaY rdsfies AlscRiOEABSoRBA N Kmown in the all. An
exenpl ary storage nediumis coupled to the processor

such Thepsyvuedessripdemol thadisclofest eralddomertts trprouiddd tor éntable any

i nfor ion to, the storage.nmedium. In the alternative,
PASTLIGHAER A iy Sba PAPESFLIMYS P Re \ariaEeBeaH eations t
36 BhRSERRAL VAN REdiF} WRBG BEHNELIERY] e &cdst iaAdaRe generic
ASIC. The ASIC may reside in an AT. In the alternative,

phieci pleo defsedrheaninl mayeesappliedy o otherdénudmaynts egihdet departing from
glless%gnettoer 5%815? 8tn t%re]:tigvénrt]iog.n T%-lrls, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.

WHAT IS CLAIMED IS:
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[ 0067] The previous description of the disclosed

enbodi nents is provided to enable any person skilled

in the art to make or use the present invention.

Various nodifications to these enbodinents will be
weadilagsapparent to those skilled in the art,pgnekbidf37131
generic principles defined herein may be applied to

ot her enbodi nents w thout departing from the spirit or
scope of the invention. Thus,1 the present invention is
not intended to be limted tg t he enbodi nents shown
herein but is to be accorded the w dest scope

consistent with the princi PLAIMSNd novel features

di scl osed herein. [0068] WHAT IS CLAIMED | S: WO

2007/ 038358 PCT/ US2006/ 037131 15 CLAIMS 1. A nethod

in a Mldetro@dh b nfiti-6AAPRI3ERInicARoS Y3l orpiEMd: Si NQ:
grouping a plurality of pilot signals into one or nore
pi | ot gyeunigssa phuality wf [pdet sighaduintd enegr meenpilqti gseppsy eagh pilot

plural I.1v. of .Han , cting a representative
pé'ﬁ%?agésnlg%lﬁig tlf&?&%@é@émgic’?g%a%&gﬁpé or pilot strength

I epor tseRgting?a rdpresentativeopilorfsignhifromleachvpiiotegmoup fier pilot strength
plurality of parameters include a PN offset and a
geBUPEdentifier. 3. The nethod of claim1, wherein

each pilot group includes one or nore pilot signals

havi ng substantially the sane coverage area. 4. The

n&t hodltefmethed off daimivhevheiain theeplyralitytol pargmatess include a PN offset
ch racterhz%g.by a plurality of frequencies. 5. The

nEY RO R 1, further conprising neasuring a
strength of the representative pilot signal. 6. The

nmet hod _of claimy5, further conprising reparting the .
str engths Bethod of claisple Seteint P3F8 nilof gfoug;ipFiades qne qrigore pilot
st - Qf : i Il ot signal exceeds a

p§r1 yeap}%%ﬁgﬁﬁﬁﬁl?ggﬁgﬁﬁm %Vle}'légg&lﬁ%ét hod of claimb5,

further conprising reporting the strength of the

{ B{ : s n:rgo%tluQvfgofgﬁlz{ﬁg{lé&%h 1%%1' th? Ig{l?t-tssgﬁlgﬁ%%se ta'?:te%];ecl I|)1yea plurality
pofreiRugicEsned threshol d. 8. The method of claiml,

further conprising pointing a data source control (DSC}
channel associated wth an access termnal to each of a

pg.ur al e nfithodebt $180 ij,i Hrfﬁ@re%gmprising measuring a strength of the

representative pilot signal.

6. The method of claim 5, further comprising reporting the strength of the
representative pilot signal, if the strength of the representative pilot signal exceeds a

predetermined threshold.

7. The method of claim 5, further comprising reporting the strength of the
representative pilot signal, if the strength of the representative pilot signal falls below a

predetermined threshold.

8. The method of claim 1, further comprising pointing a data source control (DSC)
channel associated with an access terminal to each of a plurality of cells on different

frequencies.



frequenci es. WD 2007/ 038358 PCT/ US2006/ 037131 16 9. An
appar atus adapted for nulti-carrier conmmrunications,
conprising: neans for grouping a plurality of pilot
signals into one or nore pilot groups, each pilot
woawp/oksssng i dentified by a plurality of par @®iugsds037131
and neans for selecting a representative pilot signa
fromeach pilot group for pilot strength reporting.

10. The apparatus of claim9,.wherein the plurality of
paraneters include a PN offse? and a group identifier.

11. The apparatus of claim9, wherein each pilot group

i hel ud%sap@ﬁ@tt@radanwaOpmu&rcanswnmngmmwmmcompnsmg

subst Y, T t
P }‘?m ghlr %B{{kﬁ g%gﬁ%rﬁﬁy%"fﬁ;g‘&nggﬁaﬁ‘s %nju? one gg ggﬁ’@gﬁg Sups,
Sdakle piddt graup belnigddeneified b g o phitaliveofipatadietss;pnal . 13 The
apparatus of claim 12, further conprising neans

r epor tIg3gs forseleptinggyrapreseptative pilpiznad Eiqmheach Pilgh gletlp for pilot
S he strength of the representative pil ot

s#%ﬂ 1q€§gleds a predeterm ned threshold. 14. The
apparatus of claim 12, further conpr|S|ng nmeans for

[P0 b S bt SAA it e o SR SR G BaB P o

smraaéroﬁpauérﬁlflepel ow a predeterm ned threshol d. 15. The
apparatus of claim9, wherein the pilot signals are
characterized by a plurality of frequencies. 16. The

appar afh%%gﬁ%rafﬁ's ?f Walin 9]c %Eﬂaﬁ‘lrea[sl? P%@@B@Eianm?@oﬁeo& more pilot

poi nting ta source’ contro
adsgmnts laviag substdntially the smsscdverage mah. t o each of a
plurality of cells on different frequencies.
12.  The apparatus of claim 9, further comprising means for measuring a strength of

the representative pilot signal.

13.  The apparatus of claim 12, further comprising means for reporting the strength
of the representative pilot signal, if the strength of the representative pilot signal

exceeds a predetermined threshold.

14.  The apparatus of claim 12, further comprising means for reporting the strength
of the representative pilot signal, if the strength of the representative pilot signal falls -

below a predetermined threshold.

15.  The apparatus of claim 9, wherein the pilot signals are characterized by a

plurality of frequencies.

16.  The apparatus of claim 9, further comprising means for pointing a data source
control (DSC) channel associated with an access terminal to each of a plurality of cells

on different frequencies.



