RESOURCE ALLOCATI ON AND MAPPI NG | N AW RELESS
COVMUNI CATI ON SYSTEM [ 0001] The present application
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[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include many base stations that can
support communication for many terminals on the forward and reverse links. The
forward link (or downlink) refers to the communication link from the base stations to
the terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. The system may have a certain amount of time frequency
resources for each link. It may be desirable to have an efficient scheme for allocating

and mapping the available resources on each link.



[ 0005] Techniques for allocating and mappi ng resources
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[0008] In yet another aspect, at least one zone of subcarriers usable for transmission
but to be avoided is determined. A set of hop-ports may be mapped to a set of
subcarriers distributed (e.g., evenly) across a plurality of subcarriers and avoiding the
subcarriers in the at least one zone.

[0009] In yet another aspect, hopping may be performed after exchanging hop-ports.
A first hop-port assigned to a control segment may be determined. A second hop-port
to exchange with the first hop-port may be determined. The first and second hop-ports
may be mapped to first and second subcarriers, respectively. The second subcarrier
may be assigned to the control segment, and the first subcarrier may be assigned to a

transmission assigned with the second hop-port.



transm ssion assigned with the second hop-port.[0010]
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FIbG 5 shows a hop-port structure. [0017] FIG 6 shows
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structure. [0019] FIG 8 shows hop-port to subcarrier

hﬁmﬁi ng for a LH structure. [0020] FIG 9A shows a
BRCH structure. [0021] FIG 9B shows a DRCH structure.
[0022] FIG 1QA shows multiplexing node 1 for the BRCH

and DRCH sBRIEFBESCRIRIION © FIPHE DRAWINGS
mul ti pl exi ng node 2 for the BRCH and DRCH structures.

[(Im2]4] HIG. 1 slowhowsrclrspequmtinicaticgdys@ny. i er nappi ng
E@r3 PI?BQZ_' Et ruct ur e 00%1%“ FI GS. 12A and 12B show
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BOOGRY I iFGS 6 shows partitioning of hop-ports to subzones.

[0018] FIG. 7 shows hop-port to subcarrier mapping for a GH structure.

[0019] FIG. 8 shows hop-port to subcarrier mapping for a LH structure.

[0020] FIG. 9A shows a BRCH structure.

[0021] FIG. 9B shows a DRCH structure.

[0022] FIG. 10A shows multiplexing mode 1 for the BRCH and DRCH structures.
[0023] FIG. 10B shows multiplexing mode 2 for the BRCH and DRCH structures.
[0024] FIG. 11 shows hop-port to subcarrier mapping for the BRCH structure.
[0025] FIGS. 12A and 12B show hop-port to subcarrier mapping for the DRCH
structure for multiplexing modes 1 and 2, respectively.

[0026] FIG. 13 shows hop-port exchanging for a forward link control segment (FLCS).
[0027] FIG. 14 shows a process for mapping hop-ports to subcarriers.

[0028] FIG. 15 shows an apparatus for mapping hop-ports to subcarriers.

[0029] FIG. 16 shows a process for hopping with remapping.

[0030] FIG. 17 shows an apparatus for hopping with remapping.

[0031] FIG. 18 shows a process for distributed hopping.



[0029] FIG 16 shows a process for hopping wth
remappi ng. [0030] FIG 17 shows an apparatus for

whopgiosige t h remappi ng. [0031] FIG 18 shows BCPUSES650211

for distributed hopping.[0082] FIG 19 shows an
apparatus for distributed hopping. [0033] FIG 20
shows a process for hopping wth exchanged hop-ports.
[0034] FIG 2 1 shows an apparatus for hopping with
exchanged hop- ports. [0035] FI G 22 shows a process
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Bargnarsivp iPsojacts?”at3(diP2) hakheso mwusc@d@ste@hndhogltﬁeand standards are
I<n rm na e ref

?WI% m %heﬁg’t Ci:orém cYarl%y,eg%tﬁm aH;p?\?o% 8F %e teécthmquéacrr?c(ﬁeg%rzbed below for

EJH\@IBI @il RINMBI @A8in6RFYLIRI &ad iifMmEY 6f Age déRFipflon below. UMB is

particul ar Pquogra hic area 102. The term"cell" )
described in 3G .S0084-001, entitled “Physical Layer for Ultra Mobile Broadband
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[0039] FIG. 1 shows a wireless communication system 100, which may also be
referred to as an access network (AN). System 100 may include multiple base stations
110. A base station is a station that communicates with the terminals and may also be
referred to as an access point, a Node B, an evolved Node B, etc. Each base station
provides communication coverage for a particular geographic area 102. The term “cell”
can refer to a base station and/or its coverage area depending on the context in which
the term is used. To improve system capacity, a base station coverage area may be
partitioned into multiple smaller areas, e.g., three smaller areas 104a, 104b, and 104c.

Each smaller area may be served by a respective base station subsystem. The term



can refer to a base station and/or its coverage area
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in?&%al?ioﬁxfsignaling, pilot, etc. For the reverse link (RL), each superframe may
include M PHY frames, where the first PHY frame may be extended by the length of
the superframe preamble on the forward link. The superframes on the reverse link may
be time aligned with the superframes on the forward link.

[0043] The base stations may transmit data and control information on each FL
PHY frame to the terminals. The terminals (e.g., if scheduled) may transmit data and
control information on each RL PHY frame to the base stations. A base station and a
terminal may simultaneously transmit and receive data and control information via the

forward and reverse links.



the superframe preanble on the forward [ink. The
superfranes on the reverse link nmay be tine aligned
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able 1. Table 1 [0046] The systemmay utilize a CDVA

segnent that can support transm ssion of pilot,

control information, and songpnaffic data on the

reverse link. The CDVA segnent may include C CDVA

subsegnents, where in general C 1 . Each 1
CDMAswBegnent may occupy N IaMapB6BSEGVENT cont i gudg@mple
subcarriers im each COMA frane. A CDVA frane is al|PHy2lue
framenin whi chTtomag %gp&g@ﬁﬁeﬁs sent [0047] FIIG 3o
chowe A Anci e o ln thic AncilAn
D ITTUVO A \w A wxe | 3' u WIVI_\ ~ o IIbIIL LELELI L9 I B e \W A wxe ) | 3II
t he Njﬁ}lmﬁsegwmumbﬁxloﬁd@éﬂmécmm subsegrrent and|is 480
sent GI\J/AGRrDy Q Pl_I{?(umbelr 0 guarml%c%m%rs 32
NGUARD LEFT Number of guard subcarriers on left edge 16
Nepwma-susseoment | Number of subcarriers for a CDMA subsegment 128
NAVAILABLE Number of nominally available subcarriers 352
Nbrock Number of subcarriers per block 16
NrFrAME Number of OFDM symbol periods per PHY frame 8
NSUBZONEMAX Maximum number of hop-ports per subzone 64 or 128

[0046] The system may utilize a CDMA segment that can support transmission of
pilot, control information, and some traffic data on the reverse link. The CDMA

segment may include C CDMA subsegments, where in general C>1. Each CDMA



may be equal to 4, 6, 8, etc. The CDVA subsegnment may
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support spatial division nmultiple access (SDVA) on the

NAVAILABLE = NFFT - NGUARD —Cx NCDMA-SUBSEGMENT . Eq (1)

Nepma-susseoment may be a function of PHY frame index and may be different for
different PHY frames. In particular, Nepma susseoment may be dependent on whether
or not any CDMA subsegment is being sent in a PHY frame and, if yes, the number of
CDMA subsegments being sent.

[0051] The Nppr total subcarriers may be assigned indices 0 through Ngpr —1, and
the Navamasre nominally available subcarriers may be assigned indices 0 through
Navamasie —1. In the example shown in FIG. 4, one CDMA subsegment nominally
occupies the Nepwma-susseoment subcarriers in CDMA hop zone 0, and the Navamwasre

nominally available subcarriers include the remaining usable subcarriers. The



forward and/ or reverse link. For SDVA on the forward
link, a base station nmay transmt data to nmultiple

W e0omiosabs si nul t aneously on a gi ven subcarri ePCT/U82008/050211

multiple transmt antennas.8 For SDVA on the reverse

link, a base station may receive data fromnultiple

termnals sinultaneously on a given subcarrier via

mul tiple receive antennas. SDVA may be used to inprove
er f or mance i ncrease throughput) by supporting

VATLABLE nemm&ilv éﬁ@&%ﬁ $ULSREIRTSSBRG ﬁet lzﬁncoaltlgwerif there ar¢ multiple
053] FIG 5 shows a design of an SDVA
égﬁgﬁs??ﬁ%?ﬁég 500 that may be used for the forward

H932pbr  rneesyseent innly. suphert ssysti@ ndiniipnsmplbipicd acupsﬂ (BIIMA) on the
DMVA si mul t aneous tra ons o u rrier.
EQI'YVF‘Té’z 312‘11/% &vers k- h sﬁM rﬂ%ﬁfﬁg‘?’%@nh‘ﬁ’h E@S@ station may

fr%ﬁﬁﬁ daté th f}nﬁﬁ?fé @%aﬁ%ﬁﬁﬁlebﬁﬁ Wl Jlgwlélﬁ%abcamer via multiple
hop-ports. Ato Q SDVA*NFFT hop-ports may be

demmnewtefms agglr @BM;A on dha:tesere¢ ligk,tahpase gtlatl@ S@bmecewe data from

gllflﬂw%% ge EaCE 5 4 uﬂaneou%?ﬁgﬁseﬁ%% caatrr%r vig g&gfzﬁqe rgeeglveGantennas
Shons ndayd@si@d t6fimprdie pefdfrharkt (UGt Wi@cH0 @hrodgigruly byFJupporting

Hﬁf ports for each SDVA subtree may be partitioned
tplopipitapgQuUS URZSONES IONYON & gD AESAITIEt h each subzone

%}u di rﬁGN 5S lﬂ?&?&%e&@é( 0%%ﬂe%§%\%tﬁat¥&i %ﬁf&‘ﬂgg rSR(? tﬂa@ n{a eoe used for

subtrée.” Thus zon op-p

thier forngdrd NnSIdBZONTsdVAXk .- Thhe Sybizmn@ait sﬁ@brﬂ ﬁqﬁ:ltdd @DMA snnultaneous
hop- por.t s NSUBZONE, NAX t o 2NSUBZONE
NGUBRENEnSMEDE FY§h BROGRIEINn A §6F é%wéuw%%@ne%?w gybtrees may

t abl *
o3 T, AL R Tl iy o o

Bobpenty ingy b¢ deiﬁumdfandsasmslesiubdlocﬁe@f (}rtlnyoughdbgmg*mhe —1. Each hop-
usabl e hop-ports ssi gn i ndi ces
Pwrta@grbeesqocwﬁﬁiew '85?1%9 WASBI RS E‘gb &ersw §8FFna)1}be

OB o G, N A BB Tt T el TGSV GROL (i s rop-ports for

BlcahemM A s E6tRSe M. %mh&%@h @bmeTNSUBZONE viax Subzones, with each
AVAI LABLE/ NSUBZONE may not be an |nta%§r val ue, a

gihzeme g@b%waOwasﬁmﬁ hopanerty ISRy G Apsebtree. Thus,
a+? 9 ggfyegw%fud% h Ehort’é' o W tgéﬁ 5@95%%% ﬁoEuthgﬁé S HBY include

( as ev as po Z0nes,
EQIgporty\l\ImZ@@erub aNs@ng@‘ MANE, bico Mg s ANBMRE knaly el audﬁaﬁgurable
E orts and may be the ni ni rum
Value selected y the system. Navalrasre hop-ports may be usable and may be mapped
to the Navamaprg nominally available subcarriers. The first S subzones may include the
usable hop-ports and may be assigned indices of 0 through S—1. The number of usable

subzones, S, may be given as:

S :|7 NAVAILABLE —‘ , Eq (2)

N SUBZONE-MAX

where “[ |7 denotes a ceiling operator that provides the next higher integer value.
[0055] Since Navamwasre/Nsuszonemax may not be an integer value, a given
subzone may include fewer than Ngupzonemax usable hop-ports. The Navaasre

usable hop-ports may be allocated as evenly as possible to the S subzones, ¢.g., with a



hop-port allocation for a termnal. The foll ow ng

guantities may be conputed: N T AVAI LABLE ' SUTBDZ 7
wODNEDEReéBl G = N BLOCK ' '' and BLOCK AVAI LABLECT/US2008/050211

SUBZONE- SMALL BLOCK NBLOCK ¢ where " | " denotes a

fl oor operator that provides the next smaller integer

val ue, and "nod" denotes a nodul o operation. [0056]

NSUBZONE- Bl G i s equal to N SUBZONE, MAX and i ncl udes

NBLOCK nore hop-ports than NSUBZONE- SMALL. Each of .
giapylgHBsofrnelorkg s Sisskiincludes Nagpos hen-nofés 2eguBOREths) mynimum

%@?Bbﬁ aﬁ&gﬁipﬂ S te AR S aﬁlgs ﬁ?—\ﬁfﬁg é]glglﬁgieﬁ ngpyl'ﬂe-léoh{bru%ﬁg h

may | nclude N SUBZONE- op-ports.
nunber of usable hop-ports in sub zone s may be
(52 for S=0, ..., S- 1
0 Se

denoted as (NSUBZ
a spe®itir € i nuner ol ogy shown in Table 1 Eq(3)
with one gasegnment, N AVAI LABLE = 352 , N ., =

LE
e
64, S=6, SSPLIT =4 N SUBZONE BIG = 64 , and N
SUBZONE_SMALL = 48 . Each of Jhe first four subzones

includes 64 usak] e haplpentsr leaghy of the next two
subzoneS"TWeluded" 48 Laghl.e*Bdpports, and the last two

subzones i ncl ude unusabl e hop-ports. [0057] FIG 6
shows one design for partitioning the hop-ports into

subzones. This design quR%rEé ion an arbitrary
numbeMNsofzousabl & Mhape subzones with a
0

granul arity of one bl “BPHe Usabl e hop- ports may
al so be partitioned into subzones in other manners. In

dROgra (] ”t(féﬁ e g ?'logr oh QD3 BORES rror‘\;iﬁesb e %%)Ettsi taill(e)lp & egvevlir Elall(]ue and
4 hop- por t 8T ruct af e’ AV ng “dhy DS PSPy, rue,

each l'gye! ddmesiantddidieopdtytigiinber of units. The units
in each level may have equal or approxi mately equa

0365 a$ Lloedqalay ey hay S e F¥%bR%op-ports
g%zeg. [d%%§?£E§Ch ﬂop-pof?gﬁggﬁﬁéve an indgﬁ%%%that PP

thay Noendeconnpos dichof Sabdoonsd dhreugly S¢e)r —1 may include Nsuszone siG
usable hop-ports, and each of subzones Sgprir through S—1 may include NsupzoNE-SMALL
usable hop-ports. The number of usable hop-ports in subzone s may be denoted as

Nsuszone(s), for s =0, ..., S—1. As a specific example for the numerology shown in

Table 1 with one CDMA subsegment, N, ipapie =352, Noupronpaax =04, S=6,
Seprrr =45 Navpzonenig =04, and Ngpronpsmarr =48 . Each of the first four subzones

includes 64 usable hop-ports, each of the next two subzones includes 48 usable hop-
ports, and the last two subzones include unusable hop-ports.

[0057] FIG. 6 shows one design for partitioning the hop-ports into subzones. This
design can partition an arbitrary number of usable hop-ports into subzones with a
granularity of one block. The usable hop-ports may also be partitioned into subzones in
other manners. In general, the usable hop-ports may be partitioned with a hop-port
structure having any number of levels, and each level may include any number of units.
The units in each level may have equal or approximately equal sizes, as described
above, or may have widely varying sizes.

[0058] Each hop-port may have an index p that may be decomposed as follows:



N FFT p nrod NS = FFT N SUBZONE-MAX p nod N b =
SUBZONE- MAX , and N BLOCK r = p nod N BLOCK ' where (
w0 g00a/08d1nslex of an SDVA subtree in which hop- ppeT/US2008/050211

bel ongs, s is an index of aosubzone w thin SDVA

subtree q in which hop-port p belongs, b is an index

of a block within subzone s in which hop-port p

bel ongs, and r is an index of a hop-port w thin block

b corresponding to hop-port p . In the description

herein, the phrases "elenment with index x" and

"el emdnt| ¥™_dre used interchangeably. An el ement may Eq (4)
be any quaftity. [0059] Hop-port index p may thus be
represented with a set of indices (q, s, b, r) and nay

be expr gsaddaN a (function of these indices, as

fol | oWs .- q N AVAI LABLE + S JN SUBZONE- MAX + t >

BLOCK r 5”%%?“ 0060] Hop-port p is usable if the
follomnng conditions are true: 1. s < S, and 2. (p nod
NSUBZONE, tV&x)d N NSLBZON (S) [0061] On the reverse

l'i nk, "a |groupypf NBLOCK op -Borts (which is also
referred-to as "8°Hop-pott bl ock) may be napped to a

group of N BLOCK contiguous subcarriers (which is also
ref er tedd medadeacsubcarrier bl ock). This mapping may
remain fixed for the duration of an RL PHY frame. A

tile is a block of N BL orts for the duration
Bheigng IPHVinflegpiean %%Me’go%i}iﬁ% Hg‘gr FBHFPP(&’V“&HJ s,

fr equs RGh 1H&’é3<p6ffhgsu9£‘01{eh§1tﬂ19 SRS sﬁﬂﬁiéeo(; ol wiYieh ﬁ@p-@bﬂiﬁbelongs,
Wth frequency hopping, infornmation be sent” On

di f f ebesdn imdércaf a blecls withindiubf@reesnt wWiogh hopt-porvpbslongs, and

ho nt er be a a P frane
P o Byt &&Dp&wﬂy wﬁf@ﬁﬂ%%ﬂﬁ@?gm 0 JoPIgHS
etc. A set of hop-ports may beassigned f

I the sleparmtign hﬁ’f?éln p%résq%aﬁk?é@nf ¥l 1§§Fé‘c¥ iﬂtd dgmegt x” are used
ﬁf'ﬁ'&‘éﬁe{n"gb@(ﬂﬁ AR cBentiny fly be any quantity.

[0059] Hop-port index p may thus be represented with a set of indices (q, s, b, r) and

may be expressed as a function of these indices, as follows:

P=4*N yvanase T8 * Novpzonemax T 0¥ Npoox +1 - Eq (5)

[0060] Hop-port p is usable if the following conditions are true:

1. 8<8§, and

2. (p mod Nsypzonemax) < Nsuszone(s).

[0061] On the reverse link, a group of Nprock hop-ports (which is also referred to as
a hop-port block) may be mapped to a group of Nprock contiguous subcarriers (which is
also referred to as a subcarrier block). This mapping may remain fixed for the duration
of an RL PHY frame. A tile is a block of Ngrock hop-ports for the duration of one PHY
frame.

[0062] The system may support frequency hopping on the forward and/or reverse
link. With frequency hopping, information may be sent on different subcarriers in
different hop intervals. A hop interval may be any duration, e¢.g., a PHY frame, an

OFDM symbol period, multiple OFDM symbol periods, etc. A set of hop-ports may be



hop i nterval based on a mapping function. The sequence
of hop-pernutations for different hop intervals is

WO edo8/o8@d3 t 0 as a hoppi ng sequence. The hoppi NBCT/US2008/050211
sequence may select differamt sets of subcarriers in
different hop intervals to obtain frequency diversity,
random ze interference, and/or other benefits. [0063]
In one design, the systen1nay support gl obal hopping

(GH) and | ocal hopping (LH) structures for the forward
aystense fordvansissionfad ragy bgenappediay speeific et ofeubeardersiip a given
p qgﬁg@ pan | ﬂyng
?@ﬁétggr%egg%?zt él)tgg Islfl}laﬁfhg (%H S?P%J %t%@llrentj@%? kﬂ)%_ Gfbtions for
diferdno ;hop)mﬂvalh es efidriadgo sy :atheppllng nepicded. TlimhctplpmgLs}dquence may

B 0N BB B L Bk AP g
gR Al t&l QeRd&HizE ﬁfter@i’enc@n%%ﬂ&h&%mmﬁt s in each SDVA

subtree may be allocated for LH where in general NGH
B0003hnd IN ¢nid depign, Tthe sghtchio ppor ng)pqﬁyglhbq;} lpppbrg (GH) and local

b h wh
Rt M s R ot R A i ot R TRlp ok 8 LH may also be
kgeld el gm@pﬁ%lmo& ﬁiﬂil@)‘«‘arﬁﬂﬁsﬂ meppied bldekal Hegj @spectively.

of other sizes, | e subzones. [0064] I n one

%negChH SiTugiHE, eostioomay @013 &Vefi e k1T fsisopeindwidthy In the LH

Sryshurers e oS ol AERAR oy A SREER or IR Ny pgp-pores i
dcN §DBIA shiGk€ST @Ry Ght hillocated( for @GHeraad Hyy h@’-@a@'luh gaéh SDMA

sector - speC|f|c and subzone-specific pernutatio
subriiee iy begloegtpd f‘l@.@ﬁ(ﬂhe@-l%e@ﬁ@béﬂ anpe? #d aY nHo%O The GH hop-

function for BZONE VWV tnpe nunber. of u
ARG oY R Ponloerly i e mroenican Brghy n@ Wik iU op-ports may
ﬁf}e%é%ﬂ%'ﬁ%ff tRdir @u%ﬂbé"alﬂol‘alf%é'ﬂoﬁpfng Iﬁh‘}b%ﬁﬁ rBeeEonfsﬁ‘ﬁmed to a

' op-port. [0065] Indices q, s,
dEnQHoﬁqmgdsass@hpwmuhuﬂaaqbanw&n set (4) I n the de5|gn

EBHL wtln GAE Rvied ob e i ele” vt G BPEIOS LT € 5. b ) may

BOMaPped tbe MIRBAGNEL DK NBLEIHB] RGkBowH subzone s .
favar-cs = Nprock * HE}LOBAL,GH {byn(s) + Hg%SCTOR,GH o)} +r1, Eq (6)

where Hghor o 18 @ sector-specific and subzone-specific permutation function for GH,

HY on AL 18 @ global permutation function for GH,

> Nguazons (1)

bMIN(s):kSN— is the number of usable hop-port blocks before
BLOCK

subzone s, and

favarL-gu 1s an index of a nominally available subcarrier for the GH hop-port.

[0065] Indices q, s, b and r may be determined as shown in equation set (4). In the

design shown in equation (6), block index b is provided to permutation function

H 1or g » Which maps block b to one of the Nsuszone(s)/NarLock blocks in subzone s.

Hetororan may be specific for a sector and may be a function of superframe index i,



HSECTOR GH ma e specific for a sector and may be a
function of superfrane index i,PHY franme index | ,

W@ wB08d63 ndex g, and subzone index s . The ouP@UUSWHS/BH0211
S CTORGH is sunmed with I MN (S) to obtain an
internediate index v . Index v is then provided to
permutation function H GLOBALGH , which maps bl ock v
to one subcarrier block anong N AVAI LABLE /N BLOCK
nom nal |y availabl e subcarrier blocks. H GLOBALGH may '
BHYt fiame andsxfj osubsict inslss tqorsd awlronmindse sa Fhermatnud of dHsieron gy 18
superfrane index i and PHY frame index j . The CGH

hriopmpd reith Buvinesp e abtat an woeinegidty indeaiv. abidex sulscthen ipegvided to
whose index is determ ned. nmul ti plying the output o
OGP P i BhGa HGT SR P < B PR TH LR itk among
. [0066] As noted above, the C CDVA subsegnents nay

NopamergSsLaik oaremty peble sycavivs dlacks.d i enent MeDhathe same

frames. When the CDVA subsegnents hop, sone i i
fupdaestreraad gy brer Binsirhelupahnstings gAY ifigimg ipdgxj. The

CFL, 85 e AR, ALnBly S AURERRELBER A B s actomino
By BREYTRAL Shandp@rios MO, AP RGthiNg oRO# d iRk riing CdiRb@ewith r.
subcarriers. The nemﬂy-??éed subcarriers are

ROBGR! I i &Y Sotedibova] thy COCDWRA 86bsbymeite nfaPMBp QoS difRrdng CDMA
but not actually occupi ed because of hogg&ng. | f
Bemheangs dr defgyest ClMA dramps. a Whespihg el M isehscgmepts hop, some

LGB AP o) b i BRI O s
slitepirecearesubcariciseactually occmeied b the thbpmedGEDMMW -spbsdgments and

i e oRSPERRBR BB g e
SiRWRictn&ARAIY RcdPad bl e NDRUBANELRLNBLPHSt US@RIE occupied

hopport bl ocks” in each subzone are first pernuted
bawasd 9f ipphign If kebeuixr dnewnuei 1oSECTPRcGHsdtvarricr, then GH hop-

NA BLE/, NBLOCK, per nut hop-port bl ocks.fqr all .S )
RO e b P bR EMA o SORRERT IR b siHsadis” fiyn cn is a
0Rplab& dupcaviet WahliRics WD ERA G hoppee KSHIG! 1B, kB be fhhapped to
Since H GLOBALGH is the sane across all sectors, the

s obelrireasrsybedriigiowite thdes keach subzone is the sane

S L, s [S. 1S rg. fractio
T8 2 ' SR RO PR b SRS/ 0T e v
pott wbddsetnepichs egizons drd fasideerniiBedrioadllgiewithine fee 5Eb08e using

diversity wthin each subzone. H S

H roron - The Navanasie/Nprock permuted hop-port blocks for all S subzones are

then permuted globally and mapped to all nominally available subcarrier blocks using

H!

. 1_] . .
GropaLc - Since HYop oy 18 the same across all sectors, the subcarriers allocated to
cach subzone is the same across all sectors. This may support fractional frequency

reuse (FFR) schemes. H%. o oy is different for different sectors in order to provide

. . . . . qus l_]
interference diversity within each subzone. Hgl . opgy and H{opa gn may change

every PHY frame, may repeat every 16 superframe, and may be defined based on any
permutation generation algorithm known in the art.

[0068] FIG. 7 shows an example of hop-port to subcarrier mapping for the GH
structure. In this example, three subzones 0, 1 and 2 are formed with the Navamasre

usable hop-ports, each subzone includes 128 hop-ports, and one CDMA subsegment is



CTORGH and H GLOBALGH nmay change every PHY frame, may
repeat every 16 superfrane, and may be defi ned based
w@nrooafogelp®r mut at i on generati on al gorit hm knownP¢TrUs1ve8/050211
art. [0068] FIG 7 shows an3exanple of hop-port to
subcarrier mapping for the GH structure. In this
exanpl e, three subzones 0, 1 and 2 are fornmed with the
N AVAI LABLE usabl e hop-ports, each subzone i ncl udes
128 hop-ports, and one CDMVA subsegnment issent in 128
g%lﬁé%ﬂ&ﬁ Shbcarrigre - fwrnorbb@ek% iny ?@C@a%lhzww%h irel}p permuted
styipe per ed with el mut ed
o% fF_)Ié]inORBF ogtltle Rgrrm%t d ll_llo% é)o %kd; 1%[1 eg é? rnfllaé)lped to subcarrier
Fhocks hfih H GLOBALGH [0069] In the exanpl e shown
°ley Wth #lcphec:CDMA subsegment may nomi nal |y occupy

{968 fcdn BhReanpiervar & Bisheki it e P SRR R E, Agminally

dedidy OBMA MopPMAcNOP A ORgy Gop TRECHAMAYRIY €66 1. The dlsplaced
subcarriers are subcarrlers in CDVMA hop zone 0 but not

pubcamivrs ar@rﬁub@ﬁmeem lnﬂDMﬁoborpmrtesl f@abp@tdmt(bDMfe hop zone 0. The

ubcarriers p
Ay P o BB P0G S STAC B e gt igoMA hor
kdheSt.r UCt Woppoits GhappBd kditiopspatdd (dbdarridrs fay e, refapped to the

nay be napB to a nomnally avail abl e subcarrier, as
ierpH = MNLH ( S) "SECTO? LH * BLOCK °

L607ﬁ Vm_qé%élglid?mg% 1§ sfulEd gr e on Po?%.?—fq&H q, S, b, ) may

ermutation fu
b imapp ddHo (asnomimal lySWBANE sfichrrics, dstfellewigsrber of usabl e
hop- ports before subzone s, and fAVAIL LH is an index
of a nomnally avail ahl e subcarrier for the LH
hop- péxtar.f GOVd])n (Shditbesogn (® * Neard- ¥ - may be Eq (7)
deternm ned as shown in equation set (4). In the design
shown in equation (7), block index b is provided to
péeieuthiiren:fis AcedtoRSBEGT@RI s isebaah-sheaipperbiugtionfunasion for LH,
one of the NSUBZONE(S)/NBLOCK bl ocks in subzone s .
The LA hopsport Ns, sapipesticouabenaf wableyhopymits dbfoee subzone s, and
subcarrier whose index is determ ned by multiplying

the O%I tVQI‘ﬂtLH ?sf anl_{n ex o0 aRI%Ol_llIllVI\{Iaﬁy avaﬂ%% g subgarlquers or ellq{ Bop “port.

[0071] Indices q, s, b and r may be determined as shown in equation set (4). In the

design shown in equation (7), block index b is provided to permutation function

H rorm » which maps block b to one of the Nsuszone(s)/NsLock blocks in subzone s.

The LH hop-port is mapped to a nominally available subcarrier whose index is

determined by multiplying the output of Hg%SCTOR,LH with Nprock and summing the

result with r and fyovrn(s). If subcarrier fayvam.1n 18 not a displaced subcarrier, then LH
hop-port (LH, q, s, b, r) may be mapped to subcarrier favarrn. If subcarrier favamru 18
a displaced subcarrier with index k, then LH hop-port (LH, q, s, b, r) may be remapped
to a newly-freed subcarrier with index k.

[0072] In the LH design shown in equation (7), the Nsuszone(s)/NprLock usable hop-

port blocks in each subzone are first permuted locally within the subzone using

Hg%SCTOR,LH. The Nguszone(s)/NprLock permuted hop-port blocks in each subzone are

then mapped to a corresponding set of next Nsuszone(s)/NprLock nominally available



result with r and fMNLH(s). If subcarrier fAVA L-m
is not a displaced subcarrier, then LH hop-port (LH

W@ 2008/084163 r) may be mapped to subcarrier fAvAPCELE2008/650211
subcarrier fAVAI L-LH is a di#splaced subcarrier with
index k , then LH hop-port (LH, g, s, b, r) may be
remapped to a newly- freed subcarrier with index k .
[0072] In the LH design shown in equation (7), the N
SUBZONE( S) / NBLOCK usabl e hopport bl ocks in each
sublsamive tdoaksf | ki par mist didifcrant ofbt yiffgretti sectoe is uhbdante provide
usi ng sEct oR, LH The NSUBZONE( S)/ NBLOCK per nut ed
mopigeore dvosiks withingath suzeone Theemppring wédpghe @erautgd hop-port

orrespondi ng set of next N SUBZONE( S)/ NBL s
R R 5D kS iy Sl Ao BF Pl SR ALReRIOFs Hhronc
different for diff.erent sectors in gorder to proyide
iy ehhgruevsdy FOLRSME) may prratt xen B S5Erimndiad M be defined

pRRAbLA gngioe&hﬁat%rg@&ﬁqo@ QRoRME kidvALShé Brreach
subzone 10 subcarrier blocks is the sane across al

HWG8br s FIG. $ STORL kh rragmpleasigkorepent o prlycafrermmappay for the LH

repeat every 16 superfra a ng e _defined .hase

SREAS AT S RmBP Bln P pnd G B4 e Rt PR v aner
adable hdOpalts, EAR suBz&trombludss E28aNG-Fored, afi® Bnd ODMAGubsegment is
subcarrier mapping for the LH structure, In this

&SeAan (188 subgagdcrs y s op-prt blogkyimeaghesubgnes@anifis Gengermuted
N. AVALLABLE usabl e hap; por t h sub i ncl ud .
VB Hoprport sTTRGTORE! Gomot BEEBHY 1Ra°be ARnRE Jogubcarier

bcarriers, The hpp-port..pbl in.each subzone m
PO i A hSei bR TReTIRA SuRERed: BaF Rty ocoupy
0O RGO 2n6 OKSut e td OBMERDRSGohe 1S URE &bpipdfts mapped to the
blocksc?s a predggg?éﬂﬁed order.9The CDMVA su gggnenyp

fiaplapeshiubarrigrsosey by raprmerdp thonevly-fied swhgarres. t1dhe hop-ports

TR 0, Sl JOBRBRC So TRARSH R ULARRESEL 10 e

sdnbp@ingl ers. The hop-ports with a given subzone may be
Faﬁped to non-contiguous subcarriers due to the

bpi rg. the slsgn dckibrd g Radie SOV Betrbasmuet mae pominally
SEABy SURP SONBRAERY LI 6 AGHPYerdfSfbeufers The usable hop-

rriers but nmay nhop°to another set of subcarriers.

pores megicerchappat fremnthy dveplacedeppedriéns amnthdecwlysipéeacedbcarriers

alljske) aoqlréj, S{e ettelgmitnre](? renrga% ﬁgf gc%%?ne.s ul?fg%@a ,rtlsle C CDMA subsegments
may hop based on a permutation function Hepma, which may be independent of the
permutation functions for the usable hop-ports. Whenever a collision occurs between a
CDMA subsegment and a usable hop-port, the usable hop-port may be remapped based
on a suitable remapping scheme.
[0075] The system may employ hybrid automatic repeat request (HARQ) to
improve reliability for data transmission. With HARQ, a transmitter may send one or
more transmissions for a packet, one transmission at a time. A receiver may receive
cach transmission sent by the transmitter and may attempt to decode all received
transmissions to recover the packet. The receiver may send an acknowledgement
(ACK) if the packet is decoded correctly. The transmitter may terminate transmission
of the packet upon receiving the ACK.
[0076] Multiple (L) interlaces may be defined, with each interlace including PHY

frames that are spaced apart by L PHY frames, where L may be equal to 4, 6, 8, etc. All



based on a predeterm ned remappi ng schene. |In general,
the C CDMA subsegnents nmay hop based on a pernutation

wo eovssars HCOVA , whi ch may be i ndependent of PEBUS2008/050211

permnut ati on functions for titke usabl e hop-ports.

Whenever a collision occurs between a CDVA subsegnent

and a usabl e hop-port, the usable hop-port nay be

remapped based on a suitabl e renmappi ng schenme. [0075]

The system may enpl oy hybrid automatic repeat request
repysiens qfpppasket may baisenti anyoncointeylaee, and Laelhfragyngpsion may be
Wnttﬂle&fra AFSRtihEflaBY Send one or nore

transm ssions for a packet, one transmission at a

{a0d] A Thec6@Hverd hHystruetedsvmag delreniplaymsininseirons semnefsy In one

he trapnsm.tte nd fte ecode all received
frsets ST L4 s 56 et g g&iﬂcﬁég}f. aFeIdBEY Defottigyrable. In
SR raR sigh KM H G E At mAy 6K sddf fol REIRAPEEY fiathcd8GOWRH may be
correctl y. The transm tter may termnate transm sSi on

vicdt foe Noac kebrcamison and ¢4l wiaygba heed ALK, Nijp0Qibghrrivtd. t iliplyet another

bt g Bey e RGPy Befl B TS e o T e ot prY

frameg and bOEr@H landmyH Ry 88U foPyd sofhe obher PHY. frames.
Al ltransm ssi ons of a_ packet ml(ﬁ: b e sent on one

[M78) | ads anathar design, ethai <ol 9sildhmasypenised &upach mtgipse and may
%E@I f [ l,aG ¢ -

EWS%{I r eslg'ma%}h)(zzett ealnggrl'rlg{ 89@535“ ’it%oq?l\g/)aer}lh o%g eLman n%?g.e L":glﬁd (gonrea given
thegiage, leyéthaotheHdesig, iHaylbeausud ésk soate iemelacdSHYH may be used
frame and may e configurable. In another desjgn,

Bt WH&O&% %tprqm, 6H<L beﬁﬂe% 3pd LI ey dopse rflﬁﬁé’,et some other
ErtHace may b e used for N GB subcarriers and LH may

b e used for N LB subcarriers. In yet another design,
B478hy Ore thseldriod bolke NPHY-Niat®s sulickireay rhaye begs evhilable for
or sone oth PHY frapes, and both nd LH b e

SR P JBi NGB GuePOPRY T PaHS Vst F e STk Refiree. The
g@ﬁl E(Fb-p&‘tst k&r ea@ﬁ' S]DMWsﬁﬁYeebmﬁ U&eﬁarflﬁéne%aﬁltfb NFFT/NSUBZONE,MAX
interl’ace and may b e configur a%l e. In yet another '
sdbzbugs, Wbt kadHselrgne Hnelaging Nsuwsed Miar casefuiizn hop-ports in- the
SBMEX A6 2 ShoRe S0 By oF S 8 cau e
butzeiid siceJor tadechath itk and fisst BByibkomes usgdinkide B¢ usable hop-
some other interlaces. [0079] On the forward |ink, N
s, WhRpeck R b8 gBCaPPi ers may b e available for
transm ssion, and N FFT - N GUARD hop-ports may b e
usabl e fr eacr@ S subtree. The

S = FFT __ YGUARD

Eq (8)

N SUBZONE-MAX

[0080] The Nrrr —Nguarp usable hop-ports may be allocated as evenly as possible
to the S subzones, e.g., with a granularity of one block as shown in equation set (3),
albeit with Navamasre replaced with Nppr —Nguarp. Each of subzones 0 through
Ssprir =1 may include Nsupzonesic usable hop-ports, and each of subzones Sgprir
through S—1 may include Ngypzone-smarr usable hop-ports.

[0081] In one design, the system may support BRCH and DRCH structures for the
forward and/or reverse link. In the BRCH structure, a set of hop-ports may be mapped
to a set of contiguous subcarriers that may vary across frequency over time. The BRCH

structure may be used for frequency-selective transmissions. In the DRCH structure, a



NFFT hop-ports for each SDVA subtree may b e
partitioned into NFFT/N SU BZONE, MAX subzones, wth
weawhk/0sabyone i ncl udi ng N SUBZONE, MAX consecut POBUS2008/050211
hop-ports in the SDVA subtnee. The subzone size for
the forward Iink may or may not b e equal the subzone
size for the reverse link. The first S subzones may
include t he usabl e hopports mhere S may b e given as:
- NS = FFT GUARD E q N S , UBZONE- MAX [ 008Q] The
WpthPﬂO@mQEbﬁ Sagpped Hb?b Sf‘;s of pebcairierythat Bpy be disgiuied across all

&Y &Nk B5rRGS D jhe s%.f%eﬁl h&n%cﬁf?z NS DREHY - struWufJ‘ qul lse used to

granu A ty of one block as shown in equation set
axtHi)@ietfreA]ubﬂmyl‘thAt}LABLE replaced with NFFT - N GUARD

@8Ry ona Y SR S e R g Bach FRY i iehe asigned o
%ale bfl\ﬁgm&%ﬁtl%xdus RAYcak &Gl YstennN nBHBEINE 1 mMArh e W3 AGhBsion for

hop- port's In one design, the system nay
saghgsh¢H BR@Hm@bnble PRCiH sspeadicpeg i tlor systee Hamdwadth.

AR LG s BREHE B A B3 B b e

SR Rrsub&dricrs MRdt M@y by @%a)ée@@pzﬁ’ése 4.1 BEOLREYCaAVEE ab kKBvn in FIG.
The BRCH structure ma e used for

PBedlienebcagigre &n e@eh HPSS SNBNROD ackoss P TDRERME, ¢.g., every two
t
BFPAT Yol ARl 4 ORA REIFAS, DR 1% HBRARLid:OR? (B DRCH user

lers acr oss
hay ge s@:ﬁrat:to@mtlﬁfsyithtﬁ bayéw rith. bandvvl dt h. The DRCH

structure may be used to achieve frequency iversjty.
[B88b] Aihe KM meis StrmartBiRERI2S i uidplarias ey Breb BRCH and

BREH TBYch®s 238 080 Qbki %%ul@i})lreggg%e sCOBid QLH? be supported,

subcarriers for an en transm S|on
fuot orgaohltiBREHgUIBEr boveye dm@ibenﬁzln a specific part of

LBy ode. AR Mo dsbign ShyleidEimglad 1§ Biaioen, the DRCH

stiRe@E rjukardshA¢ BROH ReushAc %ﬁd APBRCH Bafhmisdidh FPlaces a BRCH
subcarriers as shown in FIG 9B. The subcarriers for

tawimiBRTHVhensvenmgolhgpn aeruoss a PHY frame, e. g , every
3 R OB BELL AR OO a0 Bt e o
siyE BRIOH ataitdrdd Bre used on DRCH and BRCH zones, respectively. The spacing
between subcarriers for each DRCH user in the DRCH structure may be dependent on
the number of subcarriers in the DRCH zone.

[0087] In one design, the S subzones may be arranged into DRCH, BRCH, and
reserved zones. The DRCH zone may include the first Npren.suszones subzones 0
through Nprensuszones —1. The reserved zone may include the last NresprveD-SUBZONES
subzones S—Ngrrservep.suszones through S—1. The BRCH zone may include the
remaining subzones. Each subzone in the reserved zone may be mapped to a set of
contiguous subcarriers.

[0088] In one design of the BRCH structure, a given BRCH hop-port (BRCH, q, s,

b, r) may be mapped to a corresponding subcarrier, as follows:

- ijs
fAVAIL-BRCH - NGUARD,LEFT + NOFFSET-BRCH (S) + HSECTOR (b) * NBLOCK Tr, Eq (9)

ijs

where Hg, ..z 18 a sector-specific and subzone-specific permutation function for BRCH,



[0084] The system may support several nultiplexing
nodes for the BRCH and DRCH structures. In one design,
wo aws8d163 pl exi ng nodes 1 and 2 may be suppor t BAT/US20A8/050211
one multiplexing may be seliected for use. [0085] FIG
1CA shows a design of multiplexing node 1. In this
desi gn, the DRCH structure punctures the BRCH
structure, and a DRCH transmni ssion replaces a BRCH
transm ssi on whenever a collision occurs, [0086]. FIG

108 sMNowsrrsraes) i§Ahorumbarof BPRsRPTYD %@éuhzonleﬁ i s
desi gp, .1 he  DRGHiand o@RQ{I‘o é%_l‘-‘thf‘fh%%ﬂfﬁ hH%?QmO” DRCH

and B zones, respectlve e spaci ng between

Mﬁgﬁgr gﬁal%esf B%‘ﬁg %’1) n%%rrﬂl b etéeshQR%h'n %éua#l%)&l;'éﬁg (4). In the

epend nf on t henl stbcarri
ER@I& zbeven ih OQRdtiod MORdocke sidgR, b tifer&vided 26 MRSmIAY oM Sunction
arranged into DRCH, BRCH, and reserved zones. The DRCH
Hhjeowvayhichahapdeblodked ft¢ 08¢ ORDRONsSIZIBZONES: stb blonks isubzone s.
t hrough NDRCH SUBZONES - 1 The reserved zone nay
The | thep-pais s NRESERVED- SUBZENES 18 Liheseindex ¢ Retgrmined by

T %?EE@&EZ@%%SR SN G 20Reu P e B Nowser

Z el g% ?{r%\l? %ﬁggg%%" | glﬁ]OFBSIET ?%tél(s%ﬂﬂ%{og% oo BH Rd 3N %t%rrehteﬁﬁnners for

Bl‘ﬁﬁl‘[bl&)d@g pdés ( BRCE, BRCH,hop,poif) (BRYHPE Q;prf)ed uﬁablﬁand mapped
correspondi ng subcarrier, as follows: f1 AVAl L-BRCH -

FUSUBEHRES, IrEmTaqyiit thﬂm@vammot gsefl bypnrsseyved kopepsR Otherwise,
BiRyy ﬁé\&p&%@&ﬁi L{, S, b!% i€not usable.

[0090] In the BRCH design shown in equation (9), the Ngupzone(s)/NprLock usable
hop-port blocks in each BRCH subzone are first permuted locally within the subzone

ijs

using Hgoror - The Nsuszone(S)/Narock permuted hop-port blocks in each subzone are

then mapped to a corresponding set of Nguszone(s)/NprLock subcarrier blocks for the

ijs

subzone. Hgor 1s different for different sectors in order to provide interference

diversity within each subzone. HZ ... may change every PHY frame, may repeat

every 16 superframe, and may be defined based on any permutation generation
algorithm known in the art.

[0091] FIG. 11 shows an example of hop-port to subcarrier mapping for the BRCH
structure. In this example, four subzones 0 through 3 are formed, subzone 0 is used for
DRCH, subzone 1 is reserved, and subzones 2 and 3 are used for BRCH. The hop-port

ijs

blocks in each BRCH subzone may first be permuted with Hg; .. or . The permuted hop-

port blocks in each BRCH subzone may then be mapped to the corresponding set of
subcarrier blocks for the BRCH subzone.
[0092] In one design of the DRCH structure, a given DRCH hop-port (DRCH, q, s,

b, r) may be mapped to a corresponding subcarrier, as follows:

favarorca = { Noprseroren (8 0) + Nppenprocks * 1§ M0d N gy avan » Eq (10)

where Npremavan 1S the number of subcarriers available for DRCH,



where HggCTOR is a sector- specific and

subzone-specific pernutation function for BRCH N
WORHSEI6 16 BRCH (S) is the nunmber of hop-ports bré¢DUS2008/050211

subzone s, and fAVAI L BRCHi18 an i ndex of a subcarrier

for the BRCH hop-port. [0089] Indices q, s, b and r

may be determ ned as shown in equation set (4). In the

desi gn shown in equation (9), block index b is

prOV|ded to pernutation function SECTOR >which ma

bl ockNprereporie o prdievNSDBZANES 8)9 m@c@f BYaaRls sp carrier blocks,

subzo Rg:gL t | Inhssl to a
subcaﬁ?f%]:rmvf\{my@ ]5 egﬁl&s et% %érrr]? ne B% t1plying

t he ofitvputsr@f iskin GIRR ofiatshbddridtr@oktha I‘DR@H rlnmpﬂn@rtt he
result with r , N OFFSET - BRCH(S) and N GUARD- LEFT. N

(OOSET- BRCHIFSEt Nay s herGISMY ey Yerpidinfdser ent  manner s
for nmultiplexing nodes 1 and 2 . BRCH hop-port (BRCH,

g, S, . b, r) is usable and napped to subcarrier

f AVAI N BRGHi 1 (8 5 200604 ptoer: +]§Mm®RCHus\e1@|G BReEPOS pren E
q(11)

reserved hop-port. . Qif@Pse MAX op-port (BRCH 1,

s, b, r) is not usable (%C(?]’ ?Ih RCH desi gn

shown in equation (9), the N SUBZ(]\IE (S)/ N BLOCK

whatel ZohdPEyeairty b a)p:sleadcb randambo fBRCHr shebntineDRICE fanest

per nu | ocally within the ubz e using H CTOR

N SUBE@%@@@C}LI NBL# Pehtuise Pﬁ%‘%’nbé’nnt 2 sPlraps- SP?F@%&‘HS sector-

subzone argpetc[fgrbffg@ppﬁgrdf@se@m&grrespondl ng set of N
SUBZONE( S) /'NBL OCK subcarrier Dbl ocks for the subzone.

H CTORMnsprdiikifrenens the oringifrh epasmg twtary BRCH swbdarietspand
pr ovi interfer enc d| ver Si t$/ W t Ii’lr?g ea é bzgne.. H
ggCTo Mﬁﬂég?R VBNV PREES Weei“ S 16

, and be defined hased
B@@ﬁ{n atlf esg%r?egazi‘flfiéﬁnaé{l ol O 1h fguakion set (4). In the
BRI hoBnGn eddatRIAQ\50)3Rd X BTBIEK AdeR BPaRUbZdiR index s are used to
3 r the BRCH

subtarrier mappi ng RCH structure. In this
ecappt e pSétai@rranmm @ﬁfe@ T@optwstmmugal(s 3).ailbe im(ﬁédippﬁvottz@ mapped to

0 is used f zon lis.r gser d, and . .
2 b HES AR T s 2B i e KB hoy with . summing
Meoedsslt | Witk by BRERHRUDBR NS d RYndttaiShg RE Mer NggaldAmLt Bvailable
H ggCTOR . The pernuted hopport blocks in each

MZ@W@SMP&%n be mapped to the corresponding set of

giebgggr "G, LA Ko [ € ué}i%nﬁ@c"'f%? %?te%%%m%%pe_r Lrg?}%%”ﬁg for the

Dmstrﬁhtuﬁ fob multiﬁleﬂﬂg( niede rraplmetdlstsstaﬂ;pteo ma%pbitdﬂemg through 4
subcarrler as follows: AVAIL-DRCH ( - T- DRCH ('S,
mic formed wighhaNock 8op-PRLE 1 OBF@MAVNW% @Lub(zovle 0 includes Norcn

additional hop-ports for DRCH, subzone 1 is reserved, and subzones 2 to 4 are used for
BRCH. The hop-ports in each block in the DRCH subzone may be mapped to evenly
spaced subcarriers across the system bandwidth but avoiding the set of subcarriers for
the reserved subzone.

[0096] FIG. 12B shows an example of hop-port to subcarrier mapping for the
DRCH structure for multiplexing mode 2. In this example, four subzones 0 through 3
are formed with the Nppr hop-ports in on SDMA subtree, subzone 0 is used for DRCH,
subzone 1 is reserved, and subzones 2 and 3 are used for BRCH. The hop-ports in each
block in the DRCH subzone may be mapped to evenly spaced subcarriers within the

DRCH zone.



where NDRCH AVAIL is the nunber of subcarriers
avai | abl e for DRCH, NDRCH BLOCKS = NDRCH AVAI L/ NBLOCK
w0 goo8logsinsinber o f avail abl e subcarri er bl ockspCM™MUS2008/050211
OFFSET-DRCH (S, b ) is an affset for block b in
subzone s, and fAVAiL BRCHis an index o f a
subcarrier for the DRCH hop-port. [0093] The offset N
OFFSE T-DRCH (S, b ) may b e given as: O S DRCH | |
where ZoneO' fset DRcH is a pseudo- random of f set

iy bnt it eC'DRICNFize RenCkRBPPHSTYRERFSsMay b faflogated Fpag fpgward link
9@?8 8 en? E%‘a?@q? %fo?‘ﬁl%' kPP qTr C?t ?ﬁéﬁl@@ﬁfnﬁa@/ carry control

nne M N- DRCH- SPACI NG 1 s
mifornragion spadic rigrvbet iedn  DRChos-pbie drlodksrfer tlwnELCS may be located

St RCT 20009 Pt BELTG LS BEARY St ey Beloomed within the

QR*C@{ podesSh @S iR oM diidcAY ﬁbf) 98rt %?dckﬁ for-thé FLUSem%ﬁﬁé 8tthanged
shown in equations (10) and ( 11), block index

with z2he thdleort blogks wisiell may bomsnpe to piearier Fomﬁe F@ﬂsed on the

R b PaCET Sy i Tisohey ARG oo Pobe Bp sy tgeks to which

tAdl et iing b BoNPRED Bl KA Iappbdt. 1, summing the result
with N OFFSET-DRCH(S, b), and constraining to the

N8RS Aviel follpaing presedcapy iher ysetloto oROpMrate Bbmpable hop-port

qport to subcarrier
E%’g%ﬁ \%éﬁfg‘pﬁp%“%%ﬁgﬁlgﬂlr uc%r(geb%%o'r mul ti pl exi ng node
1. 1 nititidlize @Xmppiost blbckticountdbbaaes 1 through 4 are

formed with the NFFT hop-ports in on SDVA subtree,
subon}é“ﬁlZieﬁcﬂo%l"é%E mﬂlea}wrmrbwg?ksrfaa port s for

DRGH, 145 bl%ck% ﬁ%ﬁmgubt?e@cb %W f toﬁly us%f)l% hop-ports

used for hop-ports 1 n ea
subzomed uwofbbe fahlppmg ¢qmdemnlhyldspaced subcar r| ers

uboatr IR ORIFTRECR AT il SR N Fstefe BREr1ore:

showsy, ams%MFbrPiCB Q'Q:'lcp&{dalst ‘0 sube %rﬂakﬁff tlE@ERCFEan@r
the DRCH structure f pl exi ng node 2. In thi

exanpthen setdilyCSUnabtemdeckdk lt=hb @n@mc@nmﬂékfoﬁrlrred vvlth t he
N FFT ho éa(g% |n on SDMA subtree, subzone 0 is used
for Dﬁ’éf—# Z ne 1is reserved, and subzones 2 and 3

ar e}, urepkat @t&pﬁB@%hd @)emhpcmdqmth@fdu@mag&bnlaltmk hbM: t he
DRCH subzone ed to even|
subcafr ,[@epm}tﬂfyﬂrﬁLpﬁ ield equals 1’ and I%RC% hop-port blocks are exhausted.
b. UseDRCHForFLCS field equals ‘0’ and BRCH hop-port blocks are exhausted.
5. Set TotalNumBlocks = k.
[0099] Hop-port blocks may be allocated to the FLCS as follows:
1. Initialize a tile counter k of FLCS hop-port blocks to 0.
Initialize a subzone counter s to 0.
Initialize S counters by, by, ..., bs; of hop-port blocks within the S subzones to 0.
2. If bs < Nsuszone(s)/Nerock and one of the following conditions holds:
a. UseDRCHForFLCS field equals ‘1°, subzone s is part of the DRCH zone,
and b, is a usable hop-port block within this subzone;
b. UseDRCHForFLCS field equals ‘0°, subzone s is part of the BRCH zone,
and b, is a usable hop-port block within this subzone;

then



DRCH zone. [0097] A set of NFLCS-BLOCKS hop-port bl ocks
may be allocated to a forward |ink control segnent

w@ Ewg836165 each forward |ink PHY Frame. The FLESI/D83008/050211

carry control information am the forward |ink. The

hop- port bl ocks for the FLCS may be | ocated within the
DRCH zone if a UseDRCHFor FLCS field is set to ' 1' or
| ocated within the BRCH zone ot herwi se. The al |l ocat ed

hop- port, hl ocks for the FLCS nmay be exchangied Wi th

ot her 2hdlstipeihc kitharr-porithleds el SHerPrigpleeklkbof the FLCS to be a
subcarri ks b tihe t .

The- B CHAONR L BSRL AN, BREHSR P L0 IS o
whi ch t e sebs Nnged 1 hdpd pORCIHFotkESaiad equopetD’ and088]block of

1sabl 0. ROBoporR T GRRoRoHr ORI E SuhePbIFAETIIR HS0. 5. b

al | ocat aq, 1.1) ¥ d-BRASFAFNOB-RY tqRlOeK counter b to
0. Initialtze a counter k of usabl e hop-port blocks to

0. 2. b fin¢ropepidrstbydl ock b in SDVA subtree 0 is
conpri Sﬁd rof or]%?{ ﬁsabl e hop-ports and one of the
f ol | o acgglﬁﬁﬁ ons holds: a . UseDRCHFor FLCS fiel d

equal Set's td'(s anginfddiss part of the DRCH zone; b.
UseDRCHFor FLCS field equals '0' and b is part of the
BRAH HdneNrtdserosethepremasspre®) aek{®] = b and

' by 1. 3.
OIS b U Ml s PP TP beBRpansed
tithdother hoppelDREIbHGr il GSlct itel ithpeenealdBretsity. ahe AMRCHtion of the

TR LS I b T Ly b
@?ine-&odts FMAPB T1RCES oF uéﬁble[lg)%%%;mrgm%isqg% b@hf&?&%ﬁ i%%%hlf%g control

allocated to the FLCS as fol nitralize a ti
bopmm@r zdneof ofFLapBrdxopatplyr teqbilockess t Mo0. M nand aMhzeviere My =

b e count er t©e. 0. Initialize cqounters b0, hl
Potalum Sl S@pb’gﬁrﬁ%ﬁdﬁ&@lwiﬁﬁﬁ it Toie Tl bsbragd g 2 and M,
0, 3l t he
f%Fﬁéﬁ%%ﬁ%gﬁ%?{ ?Qﬁ%*%%ﬁ%@ﬁ%@@%@%?’é s field
MBS 'Thira-z6MDZRARuG NS PAT L [of the PRCHF 20R8. M), M, and M,
corresponding to forward link PHY frame j of superframe i may be defined as follows:

1. Set SEEDy = fpry-masu(15%x2'°x32x4 + PilotIDx32x4 + (i mod 32)x4+ k), where

PilotID is an ID of a sector and fpyy_masy 18 a hash function.

2. H. is a permutation of size My generated with seed SEED, using a permutation

generation algorithm, with 0 <k < 3. H} is independent of the forward link
PHY frame index and is therefore constant over a superframe.
3. H! as a m-th order cyclic shift of permutation H; :
HY(n)=H,((n+m) mod M,), for 0 <n < My, where
m = (fpay-nasu(PilotID + j + 1)) mod M.
[00102] The association of the exchanged hop-port blocks to the allocated hop-port
blocks for the FLCS in forward link PHY frame j of superframe i may be performed
according to the following procedure.
1. Initialize a counter k of FLCS hop-port blocks to 0.

Initialize a counter m of exchanged hop-ports to 0.



and bs is a usable hop-port block within this subzone;
b. UseDRCHFor FLCS field equals O, subzone s is part
wW@RooBlgs1BRCH zone, and bs is a usabl e hop- port PGI/081008/050211

within this subzone; thena21 define the k-th hop-port
bl ock FLCSHopPort Bl ock[ k] of the FLCS to be a bl ock of
NBLOCK consecutive hop-ports (BRCH, 0, s, bs, 0)
t hrough (BRCH, O, s, bs, NBLOCK-1) if UseDRCHForFLCS
field equals "0 and to a bl ock of NBLOCK consecutl
hop- pg}m%hzeﬂ:q@ﬁcognte@ Cop%, an@)Cthﬁ rué%ﬁ hP]E)R@iI (gp’ks éylthé% :[he three
NBL OCK;5 Qljf.gy FLCS field equals "1'. b.
|ncrerrent nglﬁ/g @0 Increrrent k by 1. 3. Set s to
(s 2t $¢tdmad1ﬁod4. If k < NFLCS-BLOCKS t hen r epeat
st s @ ﬂ}e 3). [00100] The NFLCS-BLOCKS hop- port

cdl<l ¢ d for the FLCS may be exchanged with

ot her ahaRy ra%ﬁangécpﬁ %pbl@ w&&eﬁxm{dp%msc@l[y]eas%b&xted with the
The associ ation e exchanged hop- port ocks

the all d@ﬁilt é@phﬁ@p‘r dixlﬂcﬂi ElL&@i@pFWth@([F]_@é theey HI&S to be the

oy be. Q/ﬂi‘@ (£t hblee TeRMPHoB R B AgUbGHEBIOBR D+ Hie,)],

appr oxi e _ es M. a VI M
[ Total N r%bk_sﬁéq&_ 6:‘%%%%@9&@%@%{‘5%—2-
Tot al plunBtemkst i 13 = 2 and M = LTot al NunBl ocks/ 3]
ot herwi se, and M = LTotal NunBl ocks/3_|. [00101]

Intraczdn@re@én‘frmtbatlbons HJ, HJ , and Hl of sizes M,
spondi ng to forward Iink PHY frame j of
super?rggrrcer% ekg%g defined as follows: 1. Set SEEDK =

f PHg- HA%&&&ZO&O c32c4 + Pilotp>32 c4 + (i nod 32)c4+
k), where PilotIDis an ID of a sector and fpHY HASH
is a ARSHVIfGinction. 2. His a pernutation of size M

gener gt qgc%%ﬂtrﬁ%?q SEEDK using a pernutation

generation algorithm with 0 < k < 3. His independent
of t hb. fRapeatrdardd hk PHY frame index and is therefore
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dodk Iwherd Qhe G-th Mop-pMt: LIRRT BLCSHopPortBlock[k] of the FLCS is
exchanged with the ExchHopPortBlockij[k] hop-port block in forward link PHY frame j
of superframe 1, the subcarrier block corresponding to hop-port block
FLCSHopPortBlock[k] may be mapped by hop-port block ExchHopPortBlockij[k]
while the subcarrier block corresponding to hop-port block ExchHopPortBlockij[k] may
be mapped by hop-port block FLCSHopPortBlock[k]. Specifically let po, pi,...,
pnBLOck-1 be a set of contiguous hop-ports within hop-port block FLCSHopPortBlock[k]
and let p’o, p’1,..., pP'NBLOCK-1 be a set of contiguous hop-ports within hop-port block
ExchHopPortBlockij[k]. In OFDM symbol t of forward link PHY frame j in superframe
1, the m-th hop-port within hop-port block FLCSHopPortBlock[k] may be mapped to
the subcarrier mapped by hop-port p’, according to the mapping algorithm for the
BRCH or DRCH hop-ports, for 0 < m < Ngrock. Similarly, the m-th hop-port within
hop-port block ExchHopPortBlockij[k] may be mapped to the subcarrier mapped by
hop-port pm according to the mapping algorithm for BRCH or DRCH hop-ports, for 0 <

m < Ngrock.



m= (fpHY-HASF(PilotID + j + 1)) nod M. [00102] The

associ ation of the exchanged hop-port blocks to the
w@bdososdiesl hop-port bl ocks for the FLCS in former/ustonssso211

PHY frame j of superframe i22nmay be perfornmed accordi ng

to the follow ng procedure. 1. Initialize a counter k

of FLCS hop-port blocks to 0. Initialize a counter m

of exchanged hop ports to O. Initialize three counters

and C of usable hop-p within the
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ExchHopPort Bl ocki j k]]rlpho - port bl ock 1n forward | ink

thenvuspblg epjpost ble prvertiblogkhlE0 sy sy zfsp@cﬂatgqi &dth an exchanged
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whekehah gl Eo;bp@f bloek Hil iaadontror ]Ii(ﬁ@)mgnibnﬁgl IhOplpOﬁ ‘tﬂ@d’kt F2 may be
bl ock chHopPor t Bl ocki j [ k] .may be. map por.t
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hopping zone 0. The exchanged hop-port blocks may be selected in a pseudo-random
manner.

[00106] Hop-port block FO may be mapped to subcarrier block Sa, and hop-port
block EO may be mapped to subcarrier block Sb. The FLCS may occupy subcarrier
block Sb to which the exchanged hop-port block EOQ is mapped, instead of subcarrier
block Sa to which the allocated hop-port block FO is mapped. The mapping of the other
hop-port blocks to subcarrier blocks may occur in similar manner.

[00107] Equations (6) through (11) show some designs for mapping hop-ports to
subcarriers. The mapping of hop-ports to subcarriers may also be performed in other
manners using other functions, permutations, combinations of permutations, parameters,
etc.

[00108] The global and sector-specific permutation functions described above may

be generated in various manners. In one design, a permutation function H*>¢

may be
generated by first deriving a seed based on a function of all parameters for the

permutation function, as follows:

SEED = f,,,q (8, b, .., d) Eq (12)



and let p' o, p'i,. .., PNBLOCK I be a set of
conti guous hop-ports w thin hop-port bl ock
wez@kmeeqapkort Bl ockij[k]. In OFDM synmbol t of f oPeEDS2008/050211

link PHY frame j in superfrane i, the mth hop-port

wi thin hop-port bl ock FLCSHopPort Bl ock[ k] may be

mapped to the subcarrier mapped by hop-port p 'm

according to the mapping algorithmfor the BRCH or

DRCH hop-ports, for 0 < m< N BLOCK - Simlarly, the )
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Hdwaists bl ock FO may be mapped to subcarrier bl ock

+1and -hop-por.t block E be .mapped,to bcarxi er
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[00112] FIG. 15 shows a design of an apparatus 1500 for mapping hop-ports to
subcarriers. Apparatus 1500 includes means for partitioning a plurality of hop-ports
into multiple subzones, with each subzone including a configurable number of hop-ports
(module 1512), means for permuting the hop-ports within each subzone based on a
permutation function (module 1514), and means for mapping the plurality of hop-ports
in the multiple subzones, after permutation, to a plurality of subcarriers (module 1516).
[00113] FIG. 16 shows a design of a process 1600 for hopping with remapping. A
set of hop-ports may be mapped to a set of subcarriers based on at least one permutation
function (block 1612). The set of hop-ports may be a block of hop-ports, a subzone of

hop-ports, etc. At least one hop-port mapped to at least one unavailable subcarrier may



subcarriers. The mappi ng of hop-ports to subcarriers
may al so be perforned in other manners using other
wo e0vsi8@rs, pernut ati ons, conbi nati ons of per NPCRUSING (50211
paranmeters, etc. [00108] The gl obal and
sector-specific pernutation functions descri bed above
may be generated in various manners. In one design, a
pernutation function Hab d nay be generated by first
i ving a seed based on a function of all araneters
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0 at
subcarrlers and avoiding the subcarriers in the at least one zone (block 1814). The

subcarriers in the set may be evenly spaced across the plurality of subcarriers. The
plurality of subcarriers may span the entire system bandwidth, and the at least one zone
may include contiguous subcarriers located away from the left and right edges of the
system bandwidth, e.g., as shown in FIG. 12A. The plurality of subcarriers may also
span a portion of the system bandwidth, and the at least one zone of subcarriers may
span the remaining portion of the system bandwidth, e.g., as shown in FIG. 12B.

[00117] FIG. 19 shows a design of an apparatus 1900 for distributed hopping while
avoiding certain subcarriers. Apparatus 1900 includes means for determining at least

one zone of subcarriers usable for transmission but to be avoided (module 1912), and



subcarrier assigned to the control segnent. [00112]

FIG 15 shows a design of an apparatus 1500 for
worappiosigehop- ports to subcarriers. Apparat us 1BODUS2008/050211

i ncludes neans for partitiaening a plurality of

hop-ports into multiple subzones, with each subzone

i ncl udi ng a configurabl e nunber of hop-ports (nodule

1512), neans for pernuting the hop-ports within each

subzone based on a_ _pernutation function (nodul e 1514)
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oup, and e ch group may i ncl ude conti guous
gitmexﬁlﬂlrr@ﬁgo uﬂo%%ékgfl?%r%&ier?om%l KeREHd Igrangslenigy. a first set

g hH Xﬁb 1y n%l%d ‘Eﬂq%et Bsnt ok gﬁéﬁt SE di cji 20b& a conﬁgurable

subc rler be anong thos I'n the second group. The
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be avail gb for . remappjn orts and
it et -GorE a0 i AT P BE PR zGHes may be
HEeSEnSHDTRE Fik 58t of HRIPIporls MdySbe hbppliLissa Arsd & ARuBEarricrs, and
an apparatus 1700 for hopping wth remapping.

mgpsasa(mdwt of7bop-pertd wde de mespnsd for smpéusratgofasub@etm@fs The second
(s)e? Rf E@CEISI‘%JY%O m%% %eta%génegl{o arcg)hfrglsﬁ%%el rr@ tﬁr]st SC of subcarriers

hde bt afygied tabné sambreafmsmiNeoR0 bsighR e th the séondl &% hop-ports.
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gf&gc‘[gﬁ: E’%%ﬁg)pi@%t&ﬂi&ﬁ@q? iéngwl%ssfolé Eglaﬁ)tpmognt ez 1rst hopf -port to a first
subcarrier (module 2116), means for mapping the second hop-port to a second
subcarrier (module 2118), means for assigning the second subcarrier to the control
segment (module 2120), and means for assigning the first subcarrier to a transmission
assigned with the second hop-port (module 2122).

[00121] FIG. 22 shows a design of a process 2200 for performing local and global
hopping. Local hopping (¢.g., LH or BRCH) may be performed in a first time interval
(block 2212). Global hopping (e.g., GH or DRCH) may be performed in a second time
interval (block 2214). In one design, a block of hop-ports may be mapped to a block of

subcarriers within a subzone for local hopping, and a block of hop-ports may be mapped



but to be avoided may be determ ned (bl ock 1812). The

at | east one zone may include a zone of reserved
waaiwsasqibers for a control segnent, a zone of PCT/US2008/050211

subcarriers for BRCH, etc. 26 set of hop-ports may be

mapped to a set of subcarriers distributed across a

plurality of subcarriers and avoiding the subcarriers

in the at |east one zone (block 1814). The subcarriers

in the set may. be evenly spaced across the pluralit
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subcarrier may be assigned to the control segnent
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PRRP&Er b PmbY hRSceSiele. L erRHRC #EHENS,; afdmbol map) the traffic data
and generate data symbols. Processor 2420 may also generate and multiplex signaling
and pilot symbols with the data symbols. A TX MIMO processor 2430 may perform
transmitter spatial processing (e.g., direct MIMO mapping, precoding, beamforming,
etc.) on the data, signaling and pilot symbols. Multiple data symbols may be sent in
parallel on a single subcarrier via the T antennas. Processor 2430 may provide T output
symbol streams to T transmitters (TMTRs) 2432a through 2432t. Each transmitter 2432
may perform modulation (e.g., for OFDM) on its output symbols to obtain output chips.

Each transmitter 2432 may further process (e.g., convert to analog, filter, amplify, and



the second set of hop-ports nay be mapped to a second

set of subcarriers. The second set of subcarriers nay
wheooassilghed to the control segnent, and the fPCHUSHO$/050211

of subcarriers may be assigned to one or nore

transm ssions assigned with the second set of

hop-ports. [00120] FIG 21 shows a design of an

apparatus 2100 for hoppi ng with exchanged hop- ports
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subaiatarmﬂf 84%ix hiAh naulgabtcone tdroumnall daay ehMiM(a glcteatod 2460y may

gqgglr &Ilgﬂg '38{’ O S dreggygggyngbogg 61?%18)1%{\7 c}ata symbol estimates.

ﬁ'ﬂbﬁﬁr Hate rp?oéé@ﬁor@tﬁﬂ)@' mAPARbAGs thO@AR2Ly kst &dstiffaths and provide

global hoppi ng may bé perforned in different tine

eroded/dits to adya sinkiPd72y.r st time interval nay be for a
erla ,1~a0d 1 € caond tine |nter

Edé)rlig] s e SO ntlti‘z? Ce(?f OZ?FHK% tEangmllt tra gl%aba an%‘?or control

ho@pdatign fmythak@Qré@ﬂltﬂketbeﬂBQtlbﬂﬂ 11be A&aﬂal tdrinal 120, trafﬁc data
interval, e. | ocal @Eplng nmay be perforned for

fippsg dyp é@ﬂ%ﬁ“% preheentiol gnfopptio) faa q@aﬁgﬁlq{@)rwysqg@%o may
E? gogé%s(g Rg\?\g)@ d%tﬁ?? %’4 %ﬂﬁ&ﬁ)‘f@&@f@&% & 'i(;?%ﬁ\?lb processor

an’a
peId @f apphigablog abnchtldlegll byb@ie dir(rpmertga.nsmnﬁaﬂ’ 2\4.‘1413 a2@G@nsmitted via

PR T GRURY ot toa° a5 AP B REs Bk pgptla figgrminals
g%(%g)%hd hoBpi gy I3 AcSREOM bhttEndsMBAY 3hrddPRIM B, processed by
receivers 2432a through 2432t, and further processed by a MIMO detector 2436 and an
RX data processor 2438 to recover the traffic data and control information sent by the
terminals.

[00130] Controllers/processors 2440, 2480x and 2480y may control the operation at
base station 110 and terminals 120x and 120y, respectively. Processors 2440, 2480x
and 2480y may each implement process 1400 in FIG. 14, process 1600 in FIG. 16,
process 1800 in FIG. 18, process 2000 in FIG. 20, process 2200 in FIG. 22, and/or other

process for the techniques described herein. A scheduler 2444 may schedule terminals



[00124] The nodules in FIGS. 15, 17, 19, 2 1 and 23
may conprise processors, electronics devices, hardware
waolewsosds3 el ectroni cs conponents, | ogical circRPCT/5S2008/050211
menories, etc., or any comi8nation thereof. [00125]
FIG 24 shows a bl ock di agram of one base station 110
and two termnals 120x and 120y in system 100. Base
station 110 is equipped with multiple (T) antennas
2434a through 2434t. Termnal 120x is equip with a
£qrignemispion oA 0o fosperd andyor rvgrse bidy  Memogig Ewd 24 pand 2482y
t 4
i s‘aﬁ%ﬁﬁ%?%daﬁ%ﬁﬁﬁﬁé?%aﬁ%}ﬁ%ﬁ%%29‘2ﬁﬁ%ﬁgﬁ%%%%%}s 1205 gnd 120y,
fe@ﬁdczl@]:lyAt base station 110, a transmt (TX) data
e traffic da a fro a data

RS EE° S giatin b5 Beabestibaien Sean P Cermbilp Lutioph means. For

Salndp1t AR S Qs n%rws@ﬁﬁa&maﬂt%@ TRYr a0 qﬁﬁw&a@e Goftware, or a
encode, interleave, and synb map) the traffic data

emdblg@tnm Hteeeadat Enorsyrfbalvsare Rmptﬁelm@ﬂoaﬂfﬂ@ pgessingounits used to

| | | i |
BT WE BPah el € R D BFSSulih SABd%mlpen may be
pRFIEMERRY hathETbid @ msRappRdatiDh QF&SHE Megdr&cd cnc@tsr(gslcS) digital

M MO mappi ng, precodin beanform ng, etc.) on the
Hana, PropRssAPi Pé}a Higital tigns) r?é@ﬂeésmmiieﬂcaﬂ EDJBPg), programmable

GUIPSL 3%, B9, B BREL s S8, FVEBLY, BUREAIL! G

ﬁmtrpwbnﬁghtéml mitdpeedssdrq cledtioaitsdavidesy sthérT MERSOni2 4328 des1gned
t hr ough €4 Eachtr nsm.tter 2432 may perform

ORI LB U%PS epebe 1, GPOMPYIELRT RO IFﬁS‘@Péhetr?Pf
Rﬁh@t]ﬂ Gib BT R PS -anFRF @oft{')v@fés %ﬁl%l?l%nt%&&g ﬁ@yteglﬁﬁalﬂ:@rmay be

process (e.g., convert to anal og, I'ter, ‘anpli
Hm;dalpemn@emﬂ) codes (ogt pmcedlmepsfuactmbngenmdatee, alsfrmtms detc.) that

Sl Sstionn St hirdih - oRReTH CHSPGT i readable
31%3141%1 ttﬁﬁ%ﬁgfh catbddling €2RQGEd VidlYor EOBIAL] chle 8AGN be used in

term nal , one or nultiple antennas 2452 may
meplengetingh ghef tﬁcmueﬂ dm@rlbtcg tharedn.f rigen peseplet thteu rmware and/or

ojfpwarerE gé%e%fn& \‘tj)g rgi?(‘)r m 2 D2 [ Vé glﬁg%o{ye VSQSZ%(' (%%|82y in FIG.

TECEI ver receiver

245thdreytc e 68 2Spro&sgor, (cfol, Ipr@essorZrko, fMSOﬁl @WREBMMEMthe memory
and d|g|t|ze) its received signal to _obtain sanples.

E‘% theriBpds e OWERINEG DAPCSSSH OF feoicnad dordieuptaessser. The firmware
n%oﬁomf%@:% ztﬁsés ?eﬁst?tzeﬁglrl] ?zﬁfﬁlgu%p RTJCQSSFF ge%&é(tﬂg medium such

ﬁkah&lddﬁ]t eafeoy M4mO (waeeidabﬂﬂydmémory (ROM), non-volatile random
access memory (NVRAM), programmable read-only memory (PROM), eclectrically
erasable PROM (EEPROM), FLASH memory, floppy disk, compact disc (CD), digital
versatile disc (DVD), magnetic or optical data storage device, etc. The code may be
executable by one or more computers/processors and may cause the
computer/processor(s) to perform certain aspects of the functionality described herein.

[00133] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of

the disclosure. Thus, the disclosure is not intended to be limited to the examples and



detection (e.g., matched filtering or equalization) on
the received synbols and provide data synbol

w@siosiosdiles. A receive (RX) data processor 247RCTE$2008/050211
process (e.g., synbol demap9 deinterleave, and decode)
the data synbol estimates and provi de decoded data to
a data sink 2472x. At nmulti-antenna term nal 120y, a
M MO det ector 2460y may perform M MO detection on the
recei ved synbol s, and provi de data synhol estinmates

fosignat despiRsdlelaein w70 rP&yaCﬁP@@éstge tHACH AEePCs gonsisfont ith the
tat dat k
B P s e e B ™ 120) ey 1 anemi

traffic data and/or control infornmation on the reverse

[ At each term nal 120,
Hﬂgg‘ﬂl c ‘&if‘grié g}t{r%ébgrséour ce 2492 and control
information froma controller/processor 2480 may be
processed by a TX data processor 2494, further
processed by a TX M MO processor 2496 (if applicable),
condi tioned by one or nore transmtters 2454, and
transmtted via one or nore antennas 2452. At base
station 110, the reverse link signals fromterm nals
120x and 120y may be received by antennas 2434a
t hrough 2434t, processed by receivers 2432a through
2432t, and further processed by a M MO detector 2436
and an RX data processor 2438 to recover the traffic
data and control information sent by the term nals.
[ 00130] Controll ers/processors 2440, 2480x and 2480y
may control the operation at base station 110 and
termnals 120x and 120y, respectively. Processors
2440, 2480x and 2480y mmy each inpl enent process 1400
in FIG 14, process 1600 in FIG 16, process 1800 in
FIG 18, process 2000 in FIG 20, process 2200 in FIG
22, and/or other process for the techni ques descri bed
herein. A schedul er 2444 may schedul e term nal sfor
transm ssion on the forward and/ or reverse |ink.
Menories 2442, 2482x and 2482y may store data and
program code for base station 110 and termnals 120k
and 120y, respectively. [00131] The techni ques
descri bed herein may be inplenented by vari ous neans.
For exanpl e, these techniques nmay be inplenented in
hardware, firmwvare, software, or a conbination
t hereof. For a hardware inplenentation, the processing
units used to performthe techniques at an entity
(e.g., a base station or a termnal) nmay be



i mpl emented within one or nore application specific

integrated circuits (ASICs), digital signal processors
wQ@ DBR®36163li gi t al signal processing devices (DSRODBYS2008/050211

programmabl e | ogi ¢ devices30PLDs), field programrmabl e

gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, electronic

devi ces, other electronic units designed to perform

the functions described herein, a conputer, or a

conbi nation thereof. [00138LABMS firmare and/ or

software i nplenentation, the techniques nay be

i mpl enented with code (e.g., procedures, functions,

modul es, i RetahPghiuR BSn wikkiEss)cohtiini QRIbh OfdiBprishiy:

functions described herein. In general, any

conputteldapr ose Psetesyos achabigarede pantitiamgs Iplhyralérbofd poprgorts into

fi re and/ or ,software de e ed i

R PRG Bhet Rl BeB00GLRhRE R ufr q2gop-ports and o

pxafiiRd @ic hop§ofts Withed EacBRGbAhc 5@§eﬂmfa§3&ﬁd@ti6ﬁm&ﬁon; and

stored in a nenory (e.g., nenory 2442, 2482x or 2482y

in Fl smepyyy awepl@i@dh@ ald ey one posesseisor (e. g. ,

processor 2440, 2480x or 2480Cy). The nmenory nmay be

i npl emented within the processor or external to the

procegsor . Thheppdratowaf elagnd/, awhesgii thapamueden fayctiinsi® different

gg stored in a conputer/processor-readabl e medi um such
cpehifSiraccess menory (RAM), read-only menory (ROM),

non-vol atil e random access nenory (NVRAM,

progranmabl e read-only nenory (PROV), electrically

er asabl e PROVapEERRON) clafh ASKheerm the, pdrinopppipn dusdtjon is different

0 ct.disc ., digital versatile disc (DVD),

ﬁﬁgﬁél?%g%Fm@&ggggﬁoﬂg%a storage device, etc. The code

may be executable by one or nore conputers/processors

and may cause the conputer/processor(s) to perform '

cert aftn aspbetappatfatushef fdwot i lonahéreip aiti lsedl preg girecessor s

00133], .The evious description,of the disclosure is .

et RS B BT P B Bl B it Sy BN G Smutation,

Rk pluadlitylsesubbaridisscl osure. Various nodifications to

the disclosure will be readily apparent to those

skilled in the art, and the generic principles defined

herein may l.ed to j.at i i.tho .

depar?ing F?%ﬁ&@%éhgppﬁi?8%?Qgc%gé%g#t@ﬁé“ﬁ%é%l%%ﬁ g CeoSOr 1S

dinfgyurddne was dicosluradity sf hop-point enthepliralityeofl subcireidrst lised on a

t he exanpl es anddesi gns descri bed rein byt is to be

sre0Bd wﬂeow'}a%kons%@% dhe At %TE&WHIPE% gubzones and for all
prckdpei pl es and novel features disclosed herein.

[00134] WHAT IS CLAIMED | S: CLAIMS 1. An apparatus for

wi rel ess commruni cation, conprising:

6. The apparatus of claim 4, wherein the at least one processor is
configured to identify at least one hop-port mapped to at least one subcarrier occupied
by a control segment, and to remap the at least one hop-port to at least one subcarrier

assigned to the control segment.

7. The apparatus of claim 4, wherein the at least one processor is
configured to map the plurality of hop-ports further to avoid a group of reserved

subcarriers.



at | east one processor configured to partition a
plurality of hop-ports into nultiple subzones, each

wa@ adwso8des ncl udi ng a configurabl e nunber of hopepUs1088/050211

and to pernute the hop-portss within each subzone based

on a pernutation function; and a nmenory coupled to the

at | east one processor. 2. The apparatus of claim1,

wherein the pernutation function is different for each

sector. 3. The apparatus of claiml1l, wherein the .

per nubat i oRN§ PTG PE rFT e eWheredy thtach lghsty pee processor is
] e . rat L.

R 7 AR oot o BT T Sy rilbley spones, aftr

pamutdienptowr block yf afntigopuspobtarien anfvagrpltiaptyeof subcarriers based

subzones, after rmutation, to a plurality of

B o QF@?m%@m#E@C%%baratus of claim4, wherein the

at | east one processor is configured to map the
plurality of hop-ports to the plurality of subcarriers '
based9on aThecamdrapesr oiit dainonl, f whereinothe gtmisastf ome girpeessor is

of the [tiple bzon and for all sectors,.6. The

SO0 G P DR O RGPERR Che Bl FelbThgHinte sTBfnes, afer

ﬁmﬁmﬁ)@[ td S Gefragidr Bldck ofl Siglibys Albch@RSI afBg a plurality of
op-port mapped to at | east one subcarrier occupied by

subeamicFol segnent, and to remap the at | east one

hop-port to at | east one subcarrier assigned to the

control segnment. 7. The apparatus of claim4, wherein

t he at(. eaThe cappappisces saiini Sl, cohéreuried at oleampoiid@rocessor is
plurality of hop-ports further to avoid a group of

FRIE MRS 1 UBYA Y ib&cg of hopPoHp iy a%sofo?hecmaﬁm?@l,subzone& after

POBGRIGpL &) of S85L0RS BBGER 0 FuSalfy Gt
subzones, after permutation, to a block of contiguous

subcarri ers, anmon plural.ity of subcarrier ased on .
2 secbha pIRAPRAGH Phrgton: "ShSr e ooy BeYloot processor i
%ﬁfgﬁké& toWRELRIHe dsBBledoplRastin ﬂﬁemﬁ’lﬁ?}'ées_%ﬁiﬁneh,sand to map only the
configured to map a bl ock of hop-ports in one of the

nesbld isipepastson dremultipfa sebznes raftcapeonitatian, o dplvraditaebsibearriers

9&8&%&%£r&8%%h%ﬂ%95 subcarriers anong a plurality of

12. A method for wireless communication, comprising:
partitioning a plurality of hop-ports into multiple subzones, each subzone
including a configurable number of hop-ports; and

permuting the hop-ports within each subzone based on a permutation function.

13. The method of claim 12, further comprising:
mapping a block of hop-ports in one of the multiple subzones, after permutation,
to a block of contiguous subcarriers among a plurality of subcarriers based on a second

permutation function.

14. The method of claim 12, further comprising:
mapping a block of hop-ports in one of the multiple subzones, after permutation,

to a designated block of contiguous subcarriers among a plurality of subcarriers.



subcarriers. 10. The apparatus of claim1, wherein the

at | east one processor is configured to nmap a bl ock of
whowsperiss i n one of the nmultiple subzones, afP&r/US2008/050211

permutation, to a set of suébcarriers distributed

across a plurality of subcarriers. 11. The apparatus

of claiml1, wherein the at | east one processor is

configured to determ ne usable hop-ports in the

mul ti pl e subzones, and to map only the usable

hop-ports in the multiple subzones, after pernutation,

to a ur alr rhe | e . for

ip ur alph{ leglfod;}}f?r%?ﬁ e u?th@e’&ﬁﬁelf}gsg@.

transm ssi on. or wr conmuni cat i on,
conpr imeppigg apdodki dfihopipogts an phaioiathe multifle kapropes, tfer primutation,

mul ti e .subzones,. each subzone .j ncl.udi ng. a
Bhist §hf%ﬂ ie QPufsﬁ Qe pplurality aﬁ%}%ﬁ@%ﬁmi ng the

hop-ports within each subzone based on a pernutation
function. 13. The nethod of claim 12, further
conpr 1&i ngAn appppius dorawintlesskcoofmuragatioor ¢compirisingne of

the nmultiple subzones, after pernutatjon, to bl ock

of - colEr iR oo Pt iu g RsRirsariq jRyfoi?' @6foncs, cach
SubeeR¢ cRidghasRdigiRbR RTINS Re-potkath®n functi on.

14. The nmethod of claim 12, further conprising:

mappi Agans for permuwmerbe hpprpeds withbneach supzeac pasadj 31 & permutation
ﬁﬂ@ﬁ&yes, after permutation, to a designated bl ock of

conti guous subcarriers anong a plurality of

subcarriers. 15. The nmethod of claim 12, further

conpri sing; mapping a. block of hop-ports in one of the
mul ti ple sﬁb%ma}tuwﬁfg%mb& %ﬁf%ﬁr COMPritiBga set of

subc afl{ehl%‘r for Qf.iag)'p{ﬂgﬁé' bRk %?rhgg%fo?ts R Bhé bF e ﬁtlltiple subzones, after

subcarriers. apparatu or wireless

pamationatol obloclc ofpmitighowg: subreran srsfaprong ar ilintalignofrsg bearriers based
8Iuralih% of hop-ports into nultiple subzones, each
AR PR YR MY UAC%Bh i gur abl e number of hop- ports;

and neans for pernuting the hop-ports wthin each

subzone based on a pernutation function. 17. The

appar &8.us d&he epraiatusi e cléioy théurthoopmpysing: means for

gﬁgggfﬁ%%% g):r?ngaﬁ)p?gg ap BRR %rfth%p-lp%rtg e ogff: of the rrrrlll'llitltplleo Isu%zones, after
permutation, to a designated block of contiguous subcarriers among a plurality of

subcarriers.

19. The apparatus of claim 16, further comprising:
means for mapping a block of hop-ports in one of the multiple subzones, after

permutation, to a set of subcarriers distributed across a plurality of subcarriers.

20. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to partition a plurality of hop-
ports into multiple subzones, each subzone including a configurable number of hop-
ports; and
code for causing the at least one computer to permute the hop-ports

within each subzone based on a permutation function.



permutation, to a block of contiguous subcarriers
anong a plurality of subcarriers based on a second
w@esss@ass on function. 18. The apparatus of cleCTUSBP8/050211

further conprising: nmeans $3&r mapping a bl ock of

hop-ports in one of the nmultiple subzones, after

permutation, to a designated bl ock of contiguous

subcarriers anong a plurality of subcarriers. 19. The

apparatus of claim 16, further conprising: neans for

mappi ng a bl ock of hop-ports in one of the multiple

subzones riers

dlstr? ute%kg?%gg&gHE?%§g |t @nsu car?ﬁggg%yzo A

conpubteleasp Dn@pmqsondmﬁtgure«:lcmmapsa seg of Bop-ports to a set of subcarriers

go ut er -readabl e nedi u q¥ (%ﬁg qde for causi

#5oF OB 13HeTE QRETNEROT GInGHPIL D FASTEY FiTEHoAPRE horgport i the sct of
P@I‘“L§ fappdoo el dakipd:R ﬁﬁbll%?egsub@ﬁ?ﬂ%r f1HRE QBELF subcamers and to

|nc udi ng a confi gurabl e nunber of ggorts and code

feomapcthasit hepst hee Aoppeddo adbhenst onpavalableosubearnit eutside the set of

‘ﬁP orts Xﬁthln each subzone based on a pernutation

PUYRYI6W 2% 1. An apparatus for wirel ess comuni cation,

conpr h Sichtbry adupl @PSthO BElc Rk 68EHDREss6ONf i gured to map a

set of hop-ports to a set of subcarriers based on at

| east one pernutation function, to identify at |east

one h%) POf e | e{ab %1]3@1 SSF 1rnh9? RHetSn AR pﬁd letagt Bhe processor is

| east “Gne unavar e su carfier I'n the se

seipardd @r doteratink b dirstegrapp ofi eulaiarﬂle&aamgmd th epegdiol séginent to

at | east one avail abl e subcarrier, outside the set of

detpnips papcond a%ﬁalpaoaf hgisjers gepiresd Ryothe gentegl spamet. tgridentify the

Qtr 1995‘?%%9 tinavadlablERELARRET Rdfon gfngﬁlhemé"k%%ndggfl %f@uf)&‘f'rlers and

' east one processor is con ne a
fq identifyr thepaoteastuboanrvaibabse assiagreecst belangomtin ghe first group of
gggnent to determ ne a second group of subcarriers
BPI°EY by the control segment, to identify the at
| east one unavail abl e subcarrier as belonging in the
second group of subcarriers, and to identify the at
| east 2bne Ava@icbpdshtys Qﬁb@aanZewlmeubéheoﬂgltmg segmartydops from the

Elrscc é}ou g ?ut?bc%I’rleSfé'l 9) S EGIC%{lg group of subcarriers.

24. The apparatus of claim 22, wherein the control segment comprises a
Code Division Multiple Access (CDMA) subsegment occupying a group of contiguous

subcarriers in each frame in which the CDMA subsegment is sent.

25.  The apparatus of claim 22, wherein the first and second groups overlap,
wherein the subcarriers in the second group are unavailable, and wherein the subcarriers

in the first group and not in the second group are available for remapping by hop-ports.

26. A method for wireless communication, comprising:

mapping a set of hop-ports to a set of subcarriers based on at least one
permutation function;

identifying at least one hop-port in the set of hop-ports mapped to at least one

unavailable subcarrier in the set of subcarriers; and



23. The apparatus of claim 22, wherein the contro
segnment hops fromthe first group of subcarriers to

wo b@ssgaend group of subcarriers. 24. The appaPEr/us200$/050211
claim22, wherein the contBel segnment conprises a Code
Division Multiple Access (CDMA) subsegnment occupying a
group of contiguous subcarriers in each franme in which
the CDVA subsegnent is sent. 25. The apparatus of
claim 22, wherein the first and second grou?s overl ap, .
wher el $NaPRIZSP @A I2PEs Rap-poTk tasalclsat agFf Gupilahlesubcarrier outside
HRavahd 3Bl Lriedng qvherein the subcarriers in the first
group and not in the second group are available for
remappi ng by hop-ports. 26. A nethod for wreless

comupj cat j.pon, conpr.i sing: ping a.set of hop-ports
Lo & 96t of PSRRI SPim i EMErCARPTg4S one
per MufakinPRink Wi ?‘81011% bﬁﬁﬂ)%htfrﬂéfs%s@ﬁed ®2donBBEsegment;

hop-port in Che se op-ports mapped to at | east
one ufetomninaglassesertscgionp ef subparrikes asewpied by thssantrplesegment;

d ing t.h I - , | :
Ve | e iry et SR arGBs 1REP aliRb et & Bt ignEgr g e second

arfkp A subbhgicigtah@d of claim 26, further conprising:
determining a first group of subcarriers assigned to a

cont r slendiieethe at Wastangiavpitaylasubsesstagpdenpeieg in the first group of
agggﬁﬁ%gers occupi ed by the control segnent;

identitying the at | east one unavail abl e subcarrier as

bel onging in the second group of subcarriers; and
identifying the at | east one available subcarrier as

bel ong¥ng A APRY RS QG WiKFlet S OBIMWEHLRR, GERYISINES — An

appar f i j W) LSl ng. .
PEDSY LS JROUSLESou RN, CBEIAR: ORIl A & b
osublez mgrapfmsssioodrutiterts avatede afidto tragns sitse| loop-parts tooa set of

be avoided,. and to map a set of hop-ports to,.a set of . .
SsREiEr bR el PoeE bR Papic gygtine T sibcarriers in
e Akl Rk SoaNdndVvoi di ng the subcarriers in the at

| east one zone, and a nenory coupled to the at |east

one pfosewspeourdgl toTheatdpparag PrOcCeBo| ai m 28, wherei n

the at | east one zone conprises a

29. The apparatus of claim 28, wherein the at least one zone comprises a

zone of reserved subcarriers for a control segment.

30. The apparatus of claim 28, wherein the at least one zone comprises a

zone of subcarriers used for a block resource channel (BRCH).

31. The apparatus of claim 28, wherein the subcarriers in the set are evenly

spaced across the plurality of subcarriers.

32. The apparatus of claim 28, wherein the plurality of subcarriers span an
entire system bandwidth, and wherein the at least one zone includes contiguous

subcarriers located away from left and right edges of the system bandwidth.



zone of reserved subcarriers for a control segnent.

30. The apparatus of claim28, wherein the at | east
W@r@s»8i1e3 conpri ses a zone of subcarriers usedPdDUSH08/050211

bl ock resource channel (BRGH). 31. The apparatus of

claim 28, wherein the subcarriers in the set are

evenly spaced across the plurality of subcarriers. 32.

The apparatus of claim28, wherein the pIuraIity of

subcarriers span an entire system bandw dth,

and

wher eph t h&happpaaiys ofséai wheatindbe PRy iowdearriers span a
r Jel a f

P BN L A ARy VHRRTL IR PES o5 Ihe PG Miers spans
mmmnmmgpbhmmpﬁﬂﬁﬁbs&yﬂmmdwuhharr|ers span a portion of
syst em bandw dt h, and wherein the at |east one zone of
subcarriers spans renmai ning portion of the system
bandws gt h. A%ﬂmh&dﬁﬁ%ﬁﬁgaﬁ%Bthﬁﬁbﬁé§cﬁﬁﬁﬂkﬁ,Cat'on
conprising: determning at | east one zone o
subcadetemmigingsabbast ooe zbnans nulxsitgms beable forbeanamaisaadbut to be
and ng a set of hop-ports to a set of subcarriers
V%?%?gﬁied across a plurality of subcarriers and
avoi dima@pihfa ssUTRIPLpRIsSo b Ret dTRUBSarti €8 SstMRe ZARSss aFfturality of
An apparatus for w reless conmuni cation, conprising:
abcpmest angriwoshrg s selcagims inghe atlcass oseE@Ini ne a fir st
hop- port assigned to a control segnent, to determne a
second hop-port to exchange with the first hop-port,
t o maps.t he Ahiappiratu® Porp@irélcds@odnnfiuiitios Ldad@risigy: , t o
map the second hop-port to a second subcarrier,
assi gif teaY @@cﬁﬁqee%%ecm frgugsd toodetpaniae it Hest h@@@ﬁgn%sslgned to a

g&g i iy tyto%%ﬁ% 4 %act)ﬂ@héﬂ pl\?ﬁ S bx A é){;v‘ﬁﬁ‘??eggst hop-port, to

paratus o I m 35 erein t e at
onp the dogslsprpars ta enfiisysubedrrico, @ssip rth¢ kecohi rteip-port to a second

sybcarrier, to a transm ssi.on assigned with the second
RERSHIOICE: ang40 a5PH (5 eEPRE SUDCAISE e QBTOL e ERhathe at

|eaStaﬁﬁ%uﬂ&@&ﬁﬁ&ﬂ%th@mggﬁibﬂygﬁﬂa%&fdeter”1ne a first
set of hop-ports assigned to the control segment and

conprising the first hop-port, to determne a second

set o hop orts. t ex hange t he st set

nop- pofit o SRS rBmsRiocrhg iRe 28 et Rl il 138, gapgocessor i
b(hﬂigfukd‘dstb aS6lEn e MOPROEArSict ® @trﬁﬂshﬁﬁsuﬁﬁ&ssﬂghed with the second hop-
subcarriers, to map the second set of hop-ports to a

B¥tond set of

37. The apparatus of claim 35, wherein the at least one processor is
configured to determine a first set of hop-ports assigned to the control segment and
comprising the first hop-port, to determine a second set of hop-ports to exchange with
the first set of hop-ports and comprising the second hop-port, to map the first set of hop-
ports to a first set of subcarriers, to map the second set of hop-ports to a second set of

subcarriers, and to assign the second set of subcarriers to the control segment.

38. The apparatus of claim 37, wherein the hop-ports in the first set are
distributed across a configurable number of subzones, and wherein the hop-ports in the

second set are distributed across a fixed number of hopping zones.



subcarriers, and to assign the second set of
subcarriers to the control segnent. 38. The apparatus

wW@2008/086163 37, wherein the hop-ports in the firBCT/F81008/050211

are distributed across a conafigurabl e nunber of
subzones, and wherein the hop-ports in the second set
are distributed across a fixed nunber of hoppi ng
zones. 39. A nethod for wirel ess comrunicati on,
conprising: determning a first hop-port assigned to a
cont r &7 sedriBpthod fEvaFlessicAGMHINSHOMEOHBES S t t o
exchaggenih t ' = : cOTRRP! e first
hop-pg%t tohga#??%%*é%%%%?%ﬁ%??}%%pplngggﬁégsecond
hop- pdeterntioing assecamichapuae ttoraxehgngawdthaths fFigy hogrpbtte
second subcarrier to the control segnment. 40. The
nethonBngﬁ%ﬁ%@%@ﬂ*?%ﬁFH%&“ES&ﬁW?@%ng: deternining a
first 198pingthd\RBoRPEJSp@EERI AReEhd QibkAsicEaRlT Ol segnent
and conprising the first hop-port; determning a
seconassgminghe heyond suhcgrriay teshelvangel segmbntt he first set

of hop-ports and conprising the second hop-port;
mappi ng the first set of hop-ports to a first set of

subcang.i er $he ARHIARY clahd 39eR@MMEr SRhprfindiop- ports to a
second set. of subcarriers; and assigning the second
set oflctgpamgr pefisst tset 1 ehQup@itsoassigngeit they rontrple segment and

g@%&%ggg%Fsrghgkﬁgwtmherein the hop-ports in the first

t'ed’across a configurabl e nunber of
subzod&simiaing aMeesed set bhRopprtpRrdxshangetiieh the dostdesef hop-ports
are distributed across a fixed nunber of hoppi ng
shesgnpripmg ¢ S%ﬁﬁéhﬁPﬁgﬂfor wirel ess communi cati on,

conpr hﬁ?ﬁgg g?et fils €83 bf RALP LB ESHON sef Oluibgaties. t o

perf or hopping ina first time interval, and to
per f omapgihg izl sehapiengf hop-porssgo @rsecdnidreet oftubcarakbrs; amnld

a nenory coupled to th t | eas ne processor. 43.
The. apstandia B Steopf sptRt socaqiias i M CANTAlSSPRIY: one
processor is configured to map a block of hop-ports to

a block of subcarriers within a subzone for |oca

hoppi i, aiitic trocthe o4 didior R9ofwhiarsin gl thoptperta ibl bekfint set are
é}ﬁ%%)glfe%agcé(%s %Sc?()‘r"lﬁgﬁr%bl‘é‘” nturr}llb%r 14 g’&bezg%le%?grgdm Wﬂgr@:inf At hop-ports in the
second set are distributed across a fixed number of hopping zones.

42.  An apparatus for wireless communication, comprising:
at least one processor configured to perform local hopping in a first time
interval, and to perform global hopping in a second time interval; and

a memory coupled to the at least one processor.

43. The apparatus of claim 42, wherein the at least one processor is
configured to map a block of hop-ports to a block of subcarriers within a subzone for
local hopping, and to map a block of hop-ports to a block of subcarriers anywhere
within system bandwidth for global hopping.

44, The apparatus of claim 42, wherein the at least one processor is

configured to map a block of hop-ports to a block of contiguous subcarriers within a



44. The apparatus of claim42, wherein the at |east
one processor is configured to map a bl ock of

whowsperibs to a bl ock of contiguous subcarri er BRCTMB10081050211

asubzone for |ocal hoppinga37and to map a bl ock of
hop-ports to a set of subcarriers distributed across a
plurality of subcarriers for gl obal hopping. 45. The
apparatus of claim42, wherein the first tinme interval

is for a first interlace and the second tine interval
pubzpes for losglobRpring: einddeemtd MYsk od hantrorsttp @ pdpfatubcarriers
ﬁ&ib%?e’d Aof 1uré‘1‘i3t of@@oc%ﬁ&%ﬁ}r b%f hc?dggl%" 42, wherein

e at |east one p ocessor 1s c f1gu o perform
| ocal hopping for a first group of subcarriers in the

first ine nterval .to erforn1 bal . ho |n

a secé% %ﬁplbﬁ‘rat% 8?&%:" hergim él%r gF%ttm%q 8 £%br a first
I rBicY @hd tﬂz see%naeﬁrﬁs%té%l yd fd%' L8R 0RO A& I Wbrid automatic
conprising: performng |local hopping in a first tine
rape@rroquest @hAR@er f or m ng gl obal hopping in a second

time interval. 48. The nmethod of claim47, wherein the
perform ng | ocal hopping conprises mappi ng a bl ock of

hop- pagt s lrﬁe apph@6ls 6f cSMCaD] iveHcseiiM thBi &t BaStUBAO®NROCessor is
for_| ocal Epln and wherein the perform ng gl oba

pRIPEuFRY @oms Cﬁlalfzfmpﬁ@ forit Bk svumehsysaEETy B the first time
e t

%Sf}%élr g{g l?féJ ﬁ%@%ﬁ g{o%ﬂgﬂéfﬁﬁﬁ ?or Ee%oﬂg %}‘?ﬁfap op %@&%& fd the first

tiherigervat.he perform ng | ocal hopplng conpri ses mappi ng

a bl ock of hop-ports to a block of contiguous

subcarriers within a subzone for |ocal hopping, and
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mappi ng a bl ock hop-ports to a set of subcarriers

di st rp@fmredn@kon@lé@pmnghmaaﬁra;tttyneomtesm:h:emdri ers for

gl obal hoppi ng. . _The .nmet hod ,of claim47, wherein
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subcarriers in the first time interval, and wherein

the met hod further conprises perforn1ng gl obal hoppi ng

for a4$ecombe gmethpd 0bf slmard’i ewbereim thee rerfosningi facal hopping

Icc%lgrrlsveglmappmg a block of hop-ports to a block of subcarriers within a subzone for

local hopping, and wherein the performing global hopping comprises mapping a block

of hop-ports to a block of subcarriers anywhere within system bandwidth for global
hopping.

49. The method of claim 47, wherein the performing local hopping
comprises mapping a block of hop-ports to a block of contiguous subcarriers within a
subzone for local hopping, and wherein the performing global hopping comprises
mapping a block of hop-ports to a set of subcarriers distributed across a plurality of

subcarriers for global hopping.

50. The method of claim 47, wherein local hopping is performed for a first
group of subcarriers in the first time interval, and wherein the method further comprises
performing global hopping for a second group of subcarriers in the first time

interval.



