CONTROL RESOURCE MAPPI NG FOR AW RELESS COVMUNI CATI ON
SYSTEM [ 0001] The present application clains priority

W0 200p/0801i#%si onal U.S. Application Serial No. 60PGBBSB8%050187
entitled "METHOD AND APPARATUS FOR UTI LI ZI NG OTHER
SECTOR | NTERFERENCE (COSI) | NDI CATION, " filed January
4, 2007, and provisional U S. Application Serial No.
60/ 883, 758, entitled "WRELESS COMMUNI CATI ON SYSTEM "
filed January 5, 2007, both assigned to the assignee
hereof and_ i ncor ated herein by reference.
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II.  Background

[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 utilize various control channels to

support data transmission on the forward and reverse links. For example, a base station



support data transm ssion on the forward and reverse
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acknow edge packets received fromthe termnals, to
informthe term nals of operating conditions at the
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base station, although beneficial, represent overhead
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be formed for the plurality of control resources, where S>1. FEach batch of L
consecutive sets of S control resources may be mapped to S transmission units at the
same location in the L tiles. In one design of localized mapping, S > 1, and each set of
S control resources may be mapped to a cluster of S adjacent transmission units in one
tile. In one design of distributed mapping, S=1, and consecutive control resources may
be mapped to different tiles. In one mapping design that may be used for both localized
and distributed mapping, the multiple sets of S control resources may be traversed,
where S > 1, and each set of S control resources may be mapped to S transmission units
in one tile determined by cycling through the L tiles. The first S control resources may
map to tile 0, the next S control resources may map to tile 1, etc. A tradeoff between

localization versus diversity may be obtained by choosing a proper value of S. In one
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DESCRISEN @NSOF THE DRAW NGS [0011] FIG 1 shows a
Olﬁi eSS4 e%%te{narff%ﬁ%gﬁ)@me[é{gégg C ar%“ desgr%q%ﬁmﬁ fikther detail

uperfrane structure oWs 4
Bélowcture. [0014] FIG 4 shows a forward link (FL)
control segnment (FLCS).

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a wireless communication system.

[0012] FIG. 2 shows a superframe structure.

[0013] FIG. 3 shows a tile structure.

[0014] FIG. 4 shows a forward link (FL) control segment (FLCS).

[0015] FIG. 5 shows three tile segments for an FLCS tile.

[0016] FIG. 6 shows mapping of an FLCS resource to three transmission units.

[0017] FIG. 7 shows localized mapping of FLCS resources.

[0018] FIG. 8 shows an FLCS tile with available transmission units.

[0019] FIG. 9 shows another mapping of an FLCS resource to three transmission units.
[0020] FIG. 10 shows distributed mapping of FLCS resources.

[0021] FIG. 11 shows mapping of a packet to transmission units.



[0015] FIG 5 shows three tile segnents for an FLCS
tile. [0016] FIG 6 shows mapping of an FLCS resource
WQ 2008/08@d9 t r ansmi ssion units. [0017] FIG 7 sheeEUS2008/050187
| ocal i zed mappi ng of FLCS resources. [0018] FIG 8
shows an FLCS tile with availgble transm ssion units.
[0019] FIG 9 shows another mappi ng of an FLCS
resource to three transm ssion units. [0020] FIG 10
shows distributed mappi ng of FLCS resources [ 0021]
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(UMB) Air Interface Specification,” August 2007, which is publicly available.

[0028] 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 arca 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
“sector” can refer to the smallest coverage area of a base station and/or a base station

subsystem serving this coverage area.



referred to as an access network (AN). System 100 may
include nmultiple base stations 110. A base station is
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subcarriers in one or more symbol periods. In another design, a tile includes logical
resources that may be mapped to physical resources based on any mapping. In one
design, the system bandwidth may be partitioned into multiple (K) orthogonal
subcarriers with orthogonal frequency division multiplexing (OFDM). K hop-ports may
be defined and may be mapped to the K subcarriers based on a known mapping. The
tiles may be defined based on either subcarriers (which are physical resources) or hop-
ports (which are logical resources).

[0033] FIG. 3 shows a design of a tile 300. In this design, ecach PHY frame covers
8 OFDM symbol periods, and tile 300 covers 16 hop-ports in 8 OFDM symbol periods



data, control information/signaling, pilot, etc.
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FRAOKEILS t&cksn%{jv &Eannc %aa«:?s received on the reverse link

Forward Start of Carry start-of-packet indications to signal
F-SPCH start of new packets and/or to control
Packet Channel . .
persistent resource assignments.

F-RABCH Forward Reverse Carry indications of loading on CDMA
Activity Bit Channel subsegments on the reverse link.
F-PQICH Forward Pilot Quality Carry received pilot strength of reverse link

Indicator Channel pilots sent by terminals on the reverse link.

Forward Fast Other Sector Carry indications of interference levels

F-FOSICH observed at a sector from terminals in other
Interference Channel sectors

Forward Interference Carry indications of interference levels

F-IOTCH over Thermal Channel observed at a sector.

F-PCCH Forward Power Carry power control commands to adjust




control information on the forward link. Table 1 lists
an exanple set of control channels and provides a
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control channels are described in detail in the
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in the common segment otherwise.

[0038] In one design, the common segment may be partitioned into Nprcg FLCS
resources, where Nprcg may be dependent on the number of FLCS tiles for the common
segment and possibly other factors. The FLCS resources are logical resources that may
simplify the allocation and use of the common segment. The FLCS resources may be
mapped to transmission units in the common segment in various manners. The resource
mapping may be such that the common segment can achieve one or more of the

following:

e Scalability - the mapping of FLCS resources to transmission units in the L FLCS
tiles should scale readily regardless of the number of FLCS tiles,
e Diversity - each FLCS resource may be mapped to multiple transmission units to

achieve diversity for the FLCS resource,




tiles should scale readily regardl ess of the nunber of

FLCS tiles, Diversity - each FLCS resource nay be
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diversity for the FLCS resource, Symmetric mapping - L

consecutive sets of S FLCS regources nmay be mapped to

the sane location in L consecutive FLCS tiles before

noving to another |ocation of the FLCS tiles, where S

1, Localized mapping - a set of nmultiple FLCS
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tr ansgaj gcge!n? Mral§th s§1oﬁmtgntts OWR %@Sa'tl ea% %bsebrve similar channel

transm’ssion unlts I'n a %8’ en zone.

f eat ursponsay be achleved as descri bed bel ow. [0039] In

one design, third order diversity may b e obtained
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in up di versity
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mappi Rgrbékieh ZbhECSthHeaSIaUs esotneed vl deandppod idevalable transmission
transm ssion units. For clarity, nmuch of the fO||0MAng
descr M 4 ta axifpaavalekic rt@g%}‘awe:@n HAISHIn oy d e zamg:

third order diversit [0040] In a first FLCS resource
kapphavg fmﬁrﬁla}’tbﬁéc%ﬁw aseb@ﬁrrb@ébel@me mapped to

m SSi r
[d0B9P 1 3567 ekl tp P bl RIS TSRO p B nBARE cach FLCS
tegodke Zcedlré’eatmnsﬁ@ssm'ﬁhﬁnﬁ‘slm ap téiHcSe difkesnt ¢ OSegilps. NQther diversity
schene may al so be referred to as _a Bl ock Resource

OHlaFNE 2-( BREH SRR ngsS évﬁe%amﬁb@mqnamflgt%h fhillgy resource to
E leferent ﬁﬁ&g%@%f gﬁﬁg‘gﬁ&oﬁ %HEQEFO él \htérFﬁ% Bf e f3RYw % @e%crlptlon

omn in may 1 nclu transm ssion u
a%amﬁﬂﬁyClremusmdm@mngﬁn@bmmnmmwomhﬁ&wmnbaon | f the

IBE e e br L S rPRREs oo dRaELC Groobifes afe mapped
EP%E%H&@%E(Q{T&%{S) ifBke BEmBionaRgment i Ftaedher thhcli®lSschiabillty, third
order diversity, and localized mapping. The first FLCS resource mapping scheme may
also be referred to as a Block Resource Channel (BRCH) mapping scheme.

[0041] For the first FLCS resource mapping scheme, each FLCS tile may be as
shown in FIG. 3 and may include 110 transmission units that may be used to send
control information. If the common segment includes L FLCS tiles as shown in FIG. 4,

then the total number of FLCS resources for the common segment may be given as:
Nies =[110/3]xL=36xL, Eq (1)

where “[ ] denotes a floor operator. The Nyrcs FLCS resources may be assigned
indices of 0 through N . —1.
[0042] FIG. 5 shows a design of an FLCS tile that may be used to support third

order diversity for the first FLCS resource mapping scheme. In this design, the FLCS

tile is partitioned into three tile segments 0, 1 and 2. Each tile segment includes 36



where " L J " denotes a floor operator. The N FLCS

FLCS resources nmay be assigned indices of 0 through N
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tile that may be used to support third order diversity

for the first FLCS resource n’@ppi ng schene. In this

design, the FLCS tile is partitioned into three tile

segnents 0, 1 and 2 . Each tile segnent includes
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FesStFce o Y Ee " rdnsni ssion units to achieve third
oodsy diM€r. 9 §howsahappiey bf s FLEISGRsé1860W tedB@dndiGion units to
schene. In this design, an FLCS resource with index R )
pahigigpibad erdek Hivesity rigndhs disstdilGhiresouigor mappiggscheme In this
.t i . [ . cy -
Bt 36 PECS i RURE LR 1 fBfe oyt Onh 008 Sy i incex
t heall thekextilRsedmdérte(,FLEH 2 ef op icctiranabnsayitide FECKitites. (A mapping

an index h of the fjrst CS tile for the FL o ,
pus BLY By A7 tP«; ind hgpe i LIS ronuTs S SRR an indesx
b of Wi i 5 Hies File@8r R FAUFSLR bt cdBRPEY an fitde® rro?ﬁi%l%éh‘:s‘m@sion unit

may then be mapped to transmssion anit r in tile
wewhwht the KIfCS-keSButce lie npped.addi'S sésonrcarR tmay then thiel mapped to

BERTR D 517k B PRGBSI S b g
shenest e a8 1C Ang eeMiMSIo LGS { id 8% Rehidt usedrfos tFbES2. For

resource R The three FLCS tiles may al so wap around

dQTIWeféGi 6@@0Wélﬂ_@mﬁ cpegad]ve ﬂ@ﬁéﬂeﬁe‘@@g& u§¢$b_®1i Rl §regource R.

Bnetihld @ CEARE VSIS ES kSR GBYE R RYITRPPT O he
resource to-three transm ssion unirts in three

piotsher enh thd d&sidn @S nWhEMGL 6, third dridrt diesripr B, achk@edbChapping
resource is mapged to three different tile segnments in
thed Lihy weorE ety thyqedmangmepsion ydity st thpscediffgiopt BhEhilesiwen L>3.

FAORIBDE A0PELS 900,00 L gL SRR DBk e e
FhEPitilg dnd thiy @&eupies different time frequency locations in the three FLCS tiles.
The FLCS resource may observe both frequency diversity (due to mapping to three
different hop ports) and time diversity (due to mapping to different OFDM symbols).

[0045] The design shown in FIG. 6 can achieve third order diversity regardless of
the number of FLCS tiles used for the common segment. If L =1, then the FLCS
resource is mapped to three transmission units in three tile segments 0, 1 and 2 of one
FLCS tile. If L =2, then the FLCS resource is mapped to three transmission units in
tile segments 0 and 2 of one FLCS tile and in tile segment 1 of another FLCS tile. If

L >3, then the FLCS resource is mapped to three transmission units in tile segments 0,

1 and 2 of three FLCS tiles.



different hop ports) and tine diversity (due to
mappi ng to different OFDM synbol s). [0045] The design

WG basnsdim FI G 6 can achieve third order di verBCT/yS2008/050187

regardl ess of the nunber of FLCS tiles used for the
common segnent. If L =1 , th the FLCS resource is
mapped to three transm ssion units in three tile
segnents 0, 1 and 2 of one FLCS tile. If L =2 , then
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eachatlé vepinyensit Bhis valae wasisd ‘ﬁaﬁ: bbsﬂrusét eilatoklyf m:lstant channel response
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{htﬂglﬂghb?j SRAR ad f Qlﬁteg 1dSh&ike ﬁ’sfe JfCiHé réﬁdlﬁﬁg'ﬁansmmsmn units in the

transmssion units in each tile segnment. This val ue
Rb(Bdtilehehooibigetd \eappingetmayi aled Ye qenormed fohatheelcluster sizes and

whi ch
HERBB Gt o DBRFor FaALe S anar sor on ani te 32
fovaopah 1Bp B8 SirbthFIES Zefdud&t Blappihf S¥R&Re UFECS?freMﬂl?ce R may be

Femaining transnission units in tAe FLCS til
meppdd teélrcertippinmigsiomynitd aseoidengge ﬁh@%ﬂ@ﬂlﬁmocﬂdheer.
cluster sizes and shapes, e.g., 2 x 3 cluster, 3x 3

’11 Htlo ?e {11% sggr(fl%{ft% eé:tgt T\fle wireless

cl ust Befineh e[ R/@0#4cH IFor the first FLCS resource Eq (2)
rmp ing scheme, FLCS resource R may be mapped to three
1sRESES b 4ihRy & BllcoRimed 4o the ol | owi ng Eq(3)

f h = LR/ 4j dL. Eg (2) 2
g;]?jlcﬁgés'{l? {ﬁk’ I?i L)yJ + (Rerng 4) . Eg gsg 3. For k

= {0,311 ﬁk =F,; (1), where Fy() is a hop-port mapping function for tile
segment k.

b. Let t, =F; (1, ), where F () is an OFDM symbol mapping function for tile
segment k.

c. Lethy=(h+k)modL. Eq (4)

d. The hop-port with index pyx in the OFDM symbol with index tx in the FLCS

tile with index hy is allocated to the FLCS resource with index R.

The above design has several desirable features, which are described in detail below.
[0048] For clarity, the following terms are used in the description herein.
“Traversing” refers to going through a set of elements only once, e¢.g., from the first

clement to the last element in the set. “Cycling through” refers to going through a set of



a. Let pk = Fp (r: ) , where Fp ( ) is a hop-port
mappi ng function for tile segnent k. b. Let t k = Fs k
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function for tile segnent k. ¢ . Let hk = (h + k) nod
L . Eq (4) d. The hop-port w{h index pk in the O-DM
synbol with index tk in the CS tile wwth index hk is
all ocated to the FLCS resource with index R The above
desi gn lgs sever al deS|rabIF features, which

elée@m'.s tiplg tiagsarie-HEMBRRe fitshglmenbio @Féﬁtﬂﬁmetnhél the set each
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resgwaescosa respelitive stasting ELES tilagberidsg tw1theELCS rtile eand wrapping
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res rces nappe |ng
ELCEII%uF@S @Mrtxhﬁﬁlgﬁ 41 FB cing mappad ® mtxpg@lm sledr, FLAY resources
and so on, and FL resources 4L-4
Q‘Et}g giﬂllf Ta3'e Rpp i tiytag ki ffz%le Rr &%l 19 P apd FLGSgesources
gﬂe4 el hAdy | ELagLSnfa &f%%@émn@:@s 'h@ec'E Uf CeRe Ac%pﬁlﬁg ebgthues until
L+3 are mapped to starting FLCS til
abEb@SaesmmE%AKmquwghoAQW@pQMeswupQEHLQ%UkmaﬂbﬁMQCSramumes
FLCS t esour

L
b DSt B BB dser ISRl RODERESoT i ot of four FLCS

REuIBPRIXBEt T8N tHNMESCIUMLIAS  RlsburbdsCHHIGS arer ﬁ@ﬁpe@rt@ transmission
mapped to appropriate starting FLCS tiles. The FLCS

pRisot heenghrdd). b@ suppingsetiGof isfsyammatae dcthiablgonsecutive sets of
t()él)(’fz ?(Ilflgtg TEsQU ?et% p%ft%&ﬁﬁga ne, ¢ 8atre§ él‘t; fou{l\% an, rn?§s%' G&%s in the L
ABORecs! @nd than sha ﬁ@dt @nconsecutive sets of four FLCS resources are mapped to
another cluster of four transmission units in the L FLCS tiles, etc.

[0050] FIG. 7 also shows the mapping of each set of four FLCS resources to
transmission units for the first FLCS resource mapping scheme. For each FLCS tile,
equation (3) maps the first set of four FLCS resources in the FLCS tile to transmission
units 0 through 3, the second set of four FLCS resources to transmission units 4 through
7, and so on, and the last set of four FLCS resources to transmission units 32 through 35
(not shown in FIG. 7).

[0051] Each FLCS resource is mapped to three tile segments 0, 1 and 2 in up to
three different FLCS tiles with indices hg, h; and h,, which are computed as shown in
equation (4). hg is equal to the starting FLCS tile index h provided by equation (2). h;
and h; are for the next two FLCS tiles, which may wrap around to 0 after reaching L—1
due to the mod L operation. h, may be equal to h if L=2, and h,; and h, may be equal to
hif L=1.



units 32 through 35). The mapping in FIG 7 is
symmetric in that L consecutive sets of four FLCS

WO 2®88aes are mapped to the same cluster of fRCF/US2008/050187

transm ssion units in the L FLCS tiles, and then the

next L consecutive sets of fo#g FLCS resources are

mapped to anot her cluster of four transm ssion units

inthe L FLCS tiles, etc. [0050] FIG 7 also shows the
ng of each set of four FLCS resources
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transm ssion units 32 through 35 (not shown in FIG
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R@Pé gggﬂﬂgiééﬂﬂngnbol period tk for transnission
[—)(WSE] rInFUNELdRNSTER ges))ut%@ A% ng% Jsch@he,thk eFE@Q rﬁ%%urces are

be determned by the Teft tile segnent in
mappagirtottlraostmﬁpn @nifs @rtbic Eqrm(m)l s¢gmerttiih err@agmmaclllevmgcalablhty,
deter ment .., and
i REn MRy Ind Al RS F ooty B s Tofaons HlagS resource
hPapsial RERENE thahYaldohse fdf@ﬁ’éd {d 4s€a $0GABId ReQburtd€hannel (DRCH)
desi gn descri bed above, FLCS resource Ris mapped to

prpmgéﬁgﬁﬁ33|on unit r at hop port p o in OFDM synbol

Ed tlﬁ(f) f8 gﬁ(lvf 5‘%1%%@{: g%e ttlﬁ%tﬁ:ﬁ% be l(}n%éq) for the second

ansim sSsi on uni r a op- pO In

BECBadsdurde @fipgind echeggmentthil deﬁlgELt%shnds&)nhlmtsaﬂdnn a forbidden
(iii) transmssion unit r at hop-port p in OFDM synbol
B gl upavailable for use for the FLCS resources are marked with “X”. The
unavailable transmission units may be used for channels such as Forward Common Pilot
Channels, Forward Beacon Pilot Channel, etc. The transmission units not in the
forbidden zone are available for use for the FLCS resources. The number of available
transmission units Navarr 18 dependent on the total number of transmission units in the
FLCS tile and the number of unavailable transmission units. The available transmission

units may be assigned unique indices starting with 0 for the transmission unit in the
lower left corner of the FLCS tile and concluding with N ,,,,, —1 for the transmission
unit in the upper right corner. In the example shown in FIG. 8, the FLCS tile includes

38 unavailable transmission units and 90 available transmission units with indices 0

through 89.



of tile segnent 2 in FLCS tile h2. [0053] In a second

FLCS resource mappi ng schene, the FLCS resources are
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a manner to achieve scalability, third order

di versity, and avoi dance of fpybidden zone. The second

FLCS resource mappi ng schene nay also be referred to

as a Distributed Resource Channel (DRCH) mapping

schene. [0054] FIG 8 shows a design of an FL

{49261 ma;f[ dhq,aceang SECSHEsABeOHEPHPESCheai (i ot %iﬁb‘ﬂbﬁb of FLCS
&ggﬁ; t nunits within a

%%r [ g%ﬁ§éﬂgﬁg%§%gﬁgeg%FﬁE?gkgﬁhguse for the FLCS

resources are marked with "X'. The unavail abl e

transh&ﬁsFﬁmhuntfsthy be used for channels such as Eq (5)
Forward Common Pil ot Channel s, Forward Beacon Pil ot

B Do RCL S atier sy | b b vt THSEeS OF Ot MEoH e -1 The
S L ol B RSt FPL R ARy Egpe g osi on unies
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unavapf apkg, transm ssion units. The available Eq (6)
transm ssion units may be assigned unique indices
starting with O for the transm ssion unit in the | ower
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t r
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E 5 Epseureeils mappgd- mgsﬁ‘ﬂr% ey thep be pgriged 1ot FJSmissen unit r
(B LEYGRON, tFdnGnj2ioR NANS+VRRPFNEAS Hic ﬁpl Faln%a'h%%b%ﬁ &nf{t3+2M in
three transm ssion units to achieve th or der
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[0057] In the design shown in FIG. 9, third order diversity is achieved by mapping
the FLCS resource to three different transmission units in three different FLCS tiles
when L >3. Third order diversity may also be achieved when one or two FLCS tiles
are used for the common segment.

[0058] For the second FLCS resource mapping scheme, FLCS resource R may be

mapped to three transmission units according to the following procedure.

1. Defineh=RmodL. Eq (7)
2. Definer=|R/LJ. Eq (8)
3. Fork={0,1,2}
a. Letrg=kx|Navan/3]+r. Eq (9)
b. Lethy=(h+k)modL. Eq (10)

¢. The transmission unit with index ri in the FLCS tile with index hy is allocated

to the FLCS resource with index R.



three consecutive FLCS tiles. A mapping unit 910 may
receive the index R of the FLCS resource and nay
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the FLCS resource and (ii) an index r of the
transmssion unit in the firsi;, FLCS tile to which the
FLCS resource is mapped. FL resource R may then be
mapped to transmission unit r in FLCS tile h,
transmssion unit r+Min FLCS tile h+1,
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t1Ie§TOSt[ﬁrcﬁ1§h inyfas%;@uasl Of’ﬂiel’tﬁa éﬁng b@htfn@bﬂ @Nﬁllwl FLCS resources are
procedure. 1. i ne = R np 2. Definer
mapygd tpj j approEaat@ g)ar@ng Fo¢S files. {T(ljle nlappglg}ln IG. ]G sympmetric in that

cb%%é@!n% Fﬂq‘% TesburceE ke n%pé)?d té‘ﬁltte sgglte 'fraglg\‘amm%ﬁ uHan hﬁ:‘eL FLCS

e transm ssi ex rk
fleCSand | themi thlh naxdek ddasecutiat | Be@s eriscbtﬁcéshard:hn%ped to another
resouyrce with j ndex [[[0059] FIG 10 shows the mapping
BRNSEL T WH bt %g Ftl&%i‘iﬂ’?f &fent starting FLCS tiles for

[oweopec g - SHo SESPUME %a@?%‘ I SLPENT resBAttatd BAndhdidsion units

cycl es through the NFLCS resources for the common
feghesocoah BL OB pssopacm#ipER scbswar Eer caghd Ir@fspbc tquagon (8) maps

tat' LCS tile wth FLCS .ti 0. and
Tieafist A8 ciniRotrse i (B M B1dd deboriiiuibg i, 088 sepqna FLCS
tesburcER trdRmidsionShnitl, Bh&S bgsour ces, FLCS resources 0
through L-1 are rmpped to starting FLCS tiles O

{(}Qﬁ@;hgh Hach FIy(“eS; p@@tuicv ern:}y besrapph@ tediee (diffgrag transmission units
S?t (518 %:? T esl%g ree d]#% %C%Ltlles ahis nﬁﬁ@sl_ﬁoé 1 and hy,

| ng respective

FRPENGly e @\fﬁlctlﬂz!de%ommlleh aahﬂlo\ﬁLiﬁSequeﬁmr(Q)aSnda(ne) hg is equal to the
starting FLCS tile index h provided by equation (7). h; and h, are for the next two
FLCS tiles, which may wrap around to 0 after reaching L—1 due to the mod L operation.
1o 18 equal to the transmission unit index r provided by equation (8). h; may be equal to
h if L=2, and h; and h, may be equal to h if L=1. 1 is equal to r+M, and r; is equal to
r+2M. FLCS resource R is mapped to transmission unit 1o in FLCS tile hg, transmission
unit r; in FLCS tile h;, and transmission unit r, in FLCS tile h,.

[0062] For the second FLCS resource mapping scheme, transmission units 0
through M—1 may be considered as belonging to tile segment 0, transmission units M
through 2M—1 may be considered as belonging to tile segment 1, and transmission units
2M through 3M-1 may be considered as belonging to tile segment 3. Each tile segment

may include M transmission units. The second FLCS resource mapping scheme may be

similar to the first FLCS resource mapping scheme, albeit with different Ef () and

Fy () mapping functions for the three tile segments.



mapped to appropriate starting FLCS tiles. The mappi ng
in FIG 10 is symetric in that L consecutive FLCS
WO 2®88aes are mapped to the same transm ssi onPCRUS20081050187
the L FLCS tiles, and then the next L consecutive FLCS
resources are mapped to anot h%rF transm ssion unit in
the L FLCS tiles, etc. [0060] FIG 10 also shows the
mappi ng of each FLCS resource to transm ssion units
for the second FLCS resource pi ng _schene. For. each
063 ¢ i |Tdhe sYp{EEMBhSYPBPILPRp: sthgﬁp StLKsY reppures PaRRfE sgheme, only
{8 I PR inb@uk@ T BBRT SALAL. BRIt mdBheCARAs. 1f both
FLCS resource to transim ssSion unit 1, 0 on.
meppiny seeoies EkCSippesed itoe eitgr ﬂe fnatnpe;dccttml KIHE® ecsource mapping
different tr sion units i ndi ce
SBCE TY becr TR on R B ER eSS PR bHORGHoal Cs may be
89 .t0 0l toaBRchihe ArQSPECS 'ré’s%{u%e dMin‘Hg S&h8me Qﬂf%'tlecg séﬁ:ct the second
shown in equations (9) and (10). o i s equal
EL@StrﬁwgrqemmngS@hﬁim@lex h provi ded by equat i on (7)

Woghlar oG TESofesp Sy MRbRiki RS ol Sy dReibgove for e

@cﬂﬁmahl @ameh0 | Thequats tI@sddﬂ&st mysm&%eomppéd toneheX available

r praovided by equation (8). h2 may be equal hif

{rapmisgien wiitsgAdhhb Fhiys tles &yuhe corpmenisegipent, in pther gnners based
I + to r+2M FLCS resource R

S PGS o e R P T LS i e ho,

[0088 M SBicosontdl thanneisninFL4BEe tli ey bt ,scanon thaoemningsisogment in

unit r2 in FLCS tile géF ([Eé)OGZ] For the seco d FL

YEEBY F’(’f’émﬁrﬁp [ ﬁ@luglé)ﬁl‘e KSHCESIOGHSIgh 1 €acH CORYr

e Heﬂ@ﬁetgebncﬁ{@ ShlRhedr BshtReE lu‘PfBthﬂg)ntt% dehdl %nstﬁﬁ%ﬂﬁopchannel as

transmssion units Mthrough 2M 1 nmay be consi dered

pell anghan gnamnoert inl whiskghenontigl iafedmatiemsniessi dm oue |dtsg12,l\11he first

t hrough 3M 1 .b si der ed bel on tile

b hetes g i TS e R S s gt L (S rebbuEes.  Table 2

SHARSIAS BndBr $8quéitially REsiSARO POCKLESuF RS IMhE 8cVEARBLAS! channels.

schenme may be simlar to the first FLCS resource

mappi ng schene, albeit with different F () and F ()

mappi ng functions for the thalde2tile segments.[0063]

The systemnmay support only the first FILCS resource

nnel may

i ng scheng, of@IloS FRSus@soNd FLES re@rfrbésce | map ipg.t.
nebr Botyh JUBBREE:SHHRETPS to e 0P chasiRePing_ © " "

or\hr\nﬂr\o are D cocaond
FLE&@E@Hurce whbpamgTNQMérreugzﬁ bét@éﬂleét ed for use.

For F_%ﬁ%glo e, a

AN IR 4T

o S

Niz=Ni+ N,

F-RABCH

N3 =2xN;

N12 to N13—1

Nz =Nz + N3

F-PQICH

Na=2xNyg

N13 to N14— 1

Nis =Nz + Ny

F-FOSICH

Ns=2xN;

N14 to N15—1

Nis=Nis + Ns

F-IOTCH

Ns =2 x N¢

N15 to N16—1

Nis=Nis + Ng

F-PCCH

N7 =[N,/31

N16 to N17— 1

Ni7=Nis + N7

[0066] In one design, N, ACK values may be sent on the F-ACKCH, where N_ >0,

and up to four ACK values may be sent in a set of four FLCS resources. A sequence of
12 symbols may be generated for each ACK value and denoted as {Zoo, Zo1, Zo2, Z1o,
le, le, Zzo, Zzl, Zzz, Zgo, Zgl, Zgz}, where Zij is the syrnbol to be sent on FLCS



set to O to select the first FLCS resource mappi ng

schene or to 1 to select the second FLCS resource
wore@plosrg4schenme. [ 0064] Two FLCS resource mappPEyUS2008/050187

schenes have been descri bed above for the comon

segnent. The FLCS resources al so be mapped to the

avai l able transm ssion units 1n the L FLCS tiles for

t he conmon segnent in other nmanners based on ot her

FLCS resource. map schenes. [0065] The control
ERevRel & I J‘I"Qlﬁlépsl“??a Theesyarhol seicperamay Prsngaisadipcd on the

WERY 1110 USs IR AR ISifier {Ibghanne ctdifse %@O}L e§€ M Gffee, taﬁd 2 Medium

assign to each contro pen ent on
awoass tConfrob OVIAKY 11D off a)lra:mplemrtetrmnsle nBow- thlatorthogd)rrarblsequences

(o S Bms o 2Py 3 5T ERATh gl A uSelof T PG Jatpes that may

BORHt %imﬂ%@&%ﬂﬁ oh rﬂheT@iQﬂleesel o@mc%e&@&ﬁ&ésal The dasbdINBGucnce for

FLCS resources.” Table 2 shows a design for

swhubfiki uilly nayshy gﬁnﬁgatﬁd_@@sqde@o drece@hqg@nalh@qugw@nfor that ACK
L Tabl e 0

va}q%(res % eag}bellkeéslént W ef“hh }lﬁ %ﬁcﬁkﬁsym U,OnZzJ 3 may be

béheted fbuiedA&K tN@bbtﬁsgdmy s@fica&Nforl fhaﬁAS(ﬁ( @flue‘ @M sent on four
FLCS resources. A sequence of 12 synbols may be
gbw&t@tﬁmwm@%ﬁ imope GhC8diland denoted as {ZOo, Z0

g2 e ko B 3 mcA SrF 3R Eify Bolom G400 r-seen

whcitche, pAX, hnﬁ:luﬁ& fdu|r SP vhhes syl sehteig uaecsf 3By FDES resources. A
gener at ed based on the ACK val ue, a sector identifier
gdg¥ndeart 12 ssﬁﬂbbbrmaehmjgamratdftbfoﬁ\%hvﬁ? uduc basdd an MediStwalue and

Access nt r ol ID of a r ci pient . ternjinal
Hecireier ﬁf% r?o%goﬁbﬁlr%‘ JBHESE aéé PP&I? offlucs ol HiemisH BF pamﬁhogonal
&qﬂetgzg—nfﬁ@'tﬁe' webd REMpOS Feh%eﬂ’ (I!ﬂﬁesf A mACKe Valt @m;aa@&usly on the

be sent sinmultaneously on the sane set of
58@mﬂoéﬁ)urfh€swmmessequence for each ACK vaI ue may

RRGIE T3 R RN RN REIPYRNR A BedncE, ! B L the T-
RAHLGH Swikk N £, amzaachamlazvamm¥ e BRNAIRLEL (R BBurces. A

on the orthogonal sequence for that ACK value and sent

ubiidr ofa6ljsa@Bolls {ch,ad)s0l, S8 O chint ? Heng@mtutdd 9 dath RAB value
0067] I n one design, Nb start of packet (SP) val ues
hrepgd 198 tBasrRABryafuseand. ﬂs@@wtow%r Ehaupymbpol segirince gay e sent on six

[ Qi R nvlf?}h{;é%r fRYFDES $&Bhrck) @ set of four FLCS

resources
[0069] In one design, Ny PQI reports may be sent on the F-PQICH, where N, >0,

and each PQI report may be sent in two FLCS resources. A PQI report may include a 4-
bit PQI value and may be encoded and mapped to a sequence of 6 symbols {co, ci, ¢z,
C3, Ca, Cs; based on that PQI value, the sector ID, and the MAC ID of the recipient
terminal. The symbol sequence for each PQI report may be sent on six transmission
units for two FLCS resources.

[0070] In one design, N, fast OSI reports may be sent on the F-FOSICH, where
N, 20, and each fast OSI report may be sent in two FLCS resources. A fast OSI report
may include a 4-bit fast OSI value and may be encoded and mapped to a sequence of 6

symbols {cy, ¢y, Cy, C3, C4, Cs} based on that fast OSI value and the sector ID. The

symbol sequence for each fast OSI report may be sent on six transmission units for two



sequence of 12 synbols may be generated for each SP
val ue based on that SP val ue and the sector ID, e.g.,

WO poogiogdikar manner as the ACK val ues. Four 4- ch@¢pUS2008/050187
ort hogonal sequences may be used for up to four SP
val ues that may be sent si rrulljt7aneousl y on the sane set
of four FLCS resources. [0068] In one design, Nc
reverse activity bit (RAB) val ues may be sent on t he
FRABCH, where Nc, 0 , and each RAB val ue ma sent
FRCBipsoprees TodstnisdiansmitaRan sartt EshPSE valyaie |%00{)oowhlch is most

Eﬂ"ely fo bdstny %ay%m%%éd@@ a g%{ﬁﬁ@é & %Bls%ﬁhzeﬁé@a%@l ue

sed on tHat 'RAB ue an e secCtor synbol
H¥qlEencdnway dbegs entinterfeshse-ovaribernms (107) uepdrs mhayr bet seot on the

ARG AR IOy 6 Wil g
B R RGP SRS B TRl es o

mpa&@ df® SnIRUIENCE, 6f, c§ csydTbbhsed{mathatGDT due & the,sector ID.
based on t hat % val ue, the sector | D, and the
¢

WA@S}[@QMS@W@C? fxicpilel T repoHima be Sméogwﬂfﬂnswq@@n@és for two

EPFgE report may be sent on six transm ssion
unléS %ﬁrcp wo FLCS resources. [0070] In one design, Ne

[(mgz] GSlInreepoddsgznmay;, fevaerntroh (RGebis RES! kHsensher eheNe-PCCH,

, and each fast OSI ort may be sent in two FLCS
wégrﬁu%e?é) andfupste thse Pﬂegl& mamby spiHcnuRie BLUS pespurcgstA symbol
OSlI val ue and. may be %ncoded and mapped to a sequenc

BRY dedrRtrsicd f%ﬁachdic ghaseszon at Peshit pdsilg seefof Hat Up to three
%ﬁﬁﬁol% WP U rrft H%@nﬁ?%%% & thHErS%ARQhorS GAKEBE Sne FLCS

or e ast report " may be sent on siX
tasamsen SSI on unlts for tvvoFLCS resources. To reduce

RSP, B T L5 Rl LR ] BB conv

SHTROk S TS d28E0 ¥Rt Mchah RO thht béheBR GoHERLAed Map 1ng, such as
interference-over-thermal (1Ol reports may be sen

thed™- AOKI(GT @pfl Filiiri, axg abo@ted BIHES ecsotrceOTrst. e plese Fﬁqﬁf)s resources

be sent ,i,n ttwo F [ €Sour ces. an | r epor

arﬁ Crflellpd)gd to ilgij‘sllc?nt :TBPsmgFlgg uélﬁta %I,ltfgg%aﬁlgg‘o etgatgc}":o\énot benefit from

Im@m&d i Iﬂngaﬂmﬁrb@eth@fF BCeyhed alldebed ELCSG%so&aes 4. These
%ﬁbase on that 10T value and the sector

GPSOBESSH Wé’eff@ffppééé%trF@nlﬁSé‘HbthtSrﬁizythﬁélghéﬁthQﬁﬁeds‘thughout
{he%%g $iRds OB LSS FrQlouba9 n{:aly%sJ fe %th%a to the control channels in

other manners.

[0074] The F-SCCH may be sent on the common segment or the K LAB segments
in various manners. In one design, the F-SCCH may be sent on the common segment if
either (i) the first FLCS resource mapping scheme is used and no LAB segments are
present or (ii) the second FLCS resource mapping scheme is used.

[0075] In one design, the F-SCCH may carry a variable number of packets. Each
packet may be encoded and mapped to Ngym symbols with QPSK or to Ngym/2 symbols
with 16-QAM. Thus, one packet may be sent in Ngyy transmission units with QPSK,
and two packets may be sent in Ngym transmission units with 16-QAM. P packet-pairs
may be sent on the F-SCCH, where P may be dependent on the number of symbols per
packet-pair and the number of transmission units available for the F-SCCH. Each

packet-pair may include either one packet sent with QPSK and having an index (a, 0) or



[0072] In one design, Ng power control (PC) bits may
be sent on the F-PCCH, where Ng O, and up to three

weEDBsE4By be sent on one FLCS resource. A spebyub200$950187

be generated for each PC bit based on that PC bit and
the sector ID. Up to three syfgnolsfor up to three PC
bits may be sent on three transm ssion units for one
FLCS resource. [0073] Table 2 shows a specific design
for assi gn| ng FLCS resourgtgﬁ to.the control channel s

P tickety esng Vit o - RAM ¢ aizth ving: padicase et Pt 360 fd- where

L3 TRt AR O S

avRichBppRd tHepaakftanant transm ssion units. Cont rol
channel s that do not benefit from|ocalized mappin
K2Rl as Tntefint PeX${Hapepning sdwmsd e Coaelstpaire axyl bfstnapped to

S [
GARREs IS PRl SIS HOSES 1TRG M BP BEE sb bR SRR flrdipe o the
fﬂlbwﬁh.gq&obﬁﬁm@rces may al so be assigned to the control
channel s in other manners. [0074] The F-SCCH may be

sent pitidihe twmmlsbrs egiedtti, 6ck finter kKABFBBYERABS colinter j to 0.
vari ous nmanners n one desi gn, the F-SCCH may be sent

on % hbiddisrreditagion sympel ledme(n) i) farme 94 . 8% - -FLRES.-
FeSOUiGH :ﬁ%@tgéro gtef'fﬁeahr{gsa@% hﬂﬁjﬁi@@gthg% ¢ABysegment s

aré prese resourcé mapping
schene |I}xefuﬁ@d=(k[£)§)¥5jmmeone design, the F-SCCH may  Eq(11)

carry a variabl e nunber of packets, Each packet may be

encodBd %fﬂler?apﬂéﬁpat%etwlﬁ‘(‘r@ld%’yfﬁa@}é‘sﬁﬁlttl’ﬁm@@@%f to N
SYM 2 Smﬂe%”\‘?gznﬁ)@ﬁ%rw-{@s one packet may be Eq(12)

sent in N SYM smssion units with QPSK, and two
packet.s Bopylalre modnkatiom simByMwithamslax ma)ofromnthbspamktthwith index

where. P Gl e AHEHBEAPT 56 e oS RO i) s B CS tle of

packet - pRE EordMbn & é?llt'mﬁfs E@Ekett [PREMSS OPSKNI t's
avai l able for the ac acket pair may include

ei t hed. (Bwubmcﬂnedulstem symhdh W@Sdean (h)é?\bﬂ frgpmathe ipadkest with index

(a, 0) ort ckets sent hav

i ces e o] BEAG Papog of o b GTaM §bol X thﬁgk -th FRCS tile of
is an i nieXd@bn B ifRfispaciadth sQ:n@t‘ib‘i‘nglléi

packets 0 and 1 (it appli cabl e) for the pac et - pal r.

[ 0076%- IIncrameitpde) 55 BCCH mappi ng schene, the P
packefnc earlrllern 1B'H¥ l?fe1 :”?&%gt% t=‘i’<+ 1 and seti=0.

5. Ifk>L, setk =0 and increment j by 1.

6. Ifj>8, exit. Otherwise go to step 3.

[0077] For the first F-SCCH mapping scheme, the procedure starts at OFDM
symbol period 0, traverses through all 16 hop-ports for each of the L FLCS tiles, and
maps one packet-pair to each transmission unit. The packet-pair mapped to the
transmission unit in hop-port i of OFDM symbol period j in FLCS tile k is determined
by equation (11). Equation (11) cycles through the P packet-pairs as hop-port index i is
incremented.

[0078] A counter p(a) is maintained for each packet-pair and indicates the next
symbol to send in the next transmission unit available for that packet-pair. Counter p(a)
for each packet-pair is initialized to 0. Thereafter, whenever packet-pair a is mapped to

an available transmission unit and QPSK is used, then symbol p(a) of packet a is



transm ssion units in the L FLCS tiles of the common
segnment according to the follow ng procedure. 1.

WO pioBlosdiexe t he hop-port counter i, block counP&r/Uk2008/050187
OFDM synbol counter j to 0. 2. Initialize nodul ation
synbol index p(n) =0, for nmpo, 1, 2, . .., P- 1. 3
I f hop-port counter i is a usable hop-port for the
F- SCCH, a.Definea:(k+j+i)m)dP CEq ( 11) b.
Def i ne b = packet, W|th I ndex I S sent usi Mg
is used,

g@gp@ Ml}sntéalﬁnussalaI}HIWB 2nq§gcﬂg?WSS1gcre@&nt€§2)lf d6-QA
frepu ﬁ%m%% 36)(0?%%@1091' (Y hgcldef‘?ﬁ%‘ R Wchla trﬁﬁ)é)ed to the

packet wth in , on the I- hop- port
pvdllhbl@#@tﬂssmshml uniits fohehik -pabkdHpas, tigl,e sbfmbdiacrmmwlmt (a, 0) is

rrent acket 1s se usi n SK., d. Po te
B e TR EhesipR B TP DSkRaRaN £y 68 £i5gbaL R packet
D{'ﬂs‘rﬂeﬂﬁ%d (Pthe RbxtOR allfific traddhifiOh RAF for %ﬁcﬁehﬁaﬂr atdic.
synbol in the k-th FLCS tile of the conmnon

HIQ@ 2 nt Aftert hra\s:rfpag Kbtough ale mltanumswgn 1L3u1ghwp-pgrts in one OFDM

gyr? %grqéd,r%ﬂi?)rgﬁ%d raYers:esgfjlrog. f‘]fl tr'e(m%nlﬁs,m% g]tntﬁ(m :tl]f%hext OFDM

anabdl pe f16dTEﬂitI rdpedty the. méppind. By TraBersi@¥ithrouh B¢ kiohSRisgon units in
to step [0Q077] For the first F-SCCH mappi ng schene,

plhd- Eﬁgéeal?ﬁ of st coguman @gmﬂngm@mavg@th@@ragsmlssmn unit may be
H@ﬁ%f%@&sgg (gqger.a@cc]l@ hop-ports for each of the L
es

nmaps one packet-pair to each
(00805 M 44N 1uhotvs afl kearpple kedpppad of firepelettmittsifer the F-SCCH to

transm.ssiaqn .unit in hop-port peri od
}raﬁlﬁmlm%wm ig the gammen é?%w%aa%a oeéﬁeg%fﬁr%élﬂnappmg scheme.
gﬁ@itﬁ chdn) pSXE-Fir ol REIBnd chka é?:ﬁ?ﬁs% PRSKS Bt cach FLCS
op port i ndex I IS 1ncrenmented. A count er p(a)
tik imahatc@nmen s¢gmengatbh ppelek etapped to fainhi tnans:imsat)lesntt e that FLCS

BRSSP PR ST A S e UARES5hER 19, begesoct u
PRAKEN IR ldy shedihfbhd AlaH&8vitr0:. Thekaaii®lon WMXSAGMBIbIe for the
EaSCCkCeIEI a?ea Islrlovgn Iv?lthrcr)?l‘EJ El?a%n&g? and ecach transmission unit is marked with the
index of the packet mapped to that transmission unit. For simplicity, FIG. 11 assumes
that only the F-SCCH is sent on the common segment. If other control channels are
sent, then transmission units used for these other control channels are unavailable and
marked with “X”.

[0081] For simplicity, FIG. 11 shows only one packet with index 0 among the five
packets sent on the F-SCCH in this example. Symbols for packet 0 may be sent in each
available transmission unit to which packet 0 is mapped. FIG. 11 shows the mapping of
some symbols for packet 0 to some available transmission units to which packet 0 is
mapped. The symbols for packet 0 are mapped in sequential order to the available
transmission units for the packet, as described above. However, the mapping appears
random in FIG. 11 because the symbols and FLCS tiles are sequentially numbered from
top to bottom whereas the hop-ports are sequentially numbered from bottom to top. The

symbols for each remaining packet may be mapped to available transmission units in

similar manner.



an avail able transm ssion unit and QPSK i s used, then
synbol p(a) of packet a isnmapped to this transm ssion
waieios/08@md i ndex p(a) is incremented. |f 16- QAT/ES2008/050187

used, then synbols fromtwo packets in the packet-pair
are alternately mapped to thezo’;\vai | abl e transm ssi on
units for this packet-pair, e.g., a synbol from packet

(a, 0) is mapped to an avail able transm ssion unit for
acket-pair_a, then a sypbol from packet (a,

1) is i
gpbd tldet FreChdk maxadsq B pentip Ak i 56 Porselsnts: flgrone design, P
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Si ol g7 T heport sl BtasouB Rt § PRBM:bselg) cpunter  t0 0.
sent  AfidINg nfANRIdN SGABBNThdex 15(_11?& e forGon g.lps)! . qgamnels

are sent, then transm ssion units used for these ‘ot her

cordt r Blhophentemiustear & aursablaihbpdplog fanthe FaSKEH, wi t h " X" .

[0081] For._sinpljcity, FIG_ 11 shows only one packet

with Pnd&sfing aa:rrtf g Jthe medfd ha€kets sent on the F-sccH Ea(13)

in this €0 i HERA Wit BcPLACHPls sBntTR gttgP nt in
each available t rlﬁsm&sviﬁ on ﬁnledt’ fo WA cﬁ] p ci‘g't 0is
mapped. [Mf(@e bl p&howsl 2 dtbermagepi ng of sone synbols for Eq(14)
packet t o, sone ,avail abl ransm ssi nits to ich .
Packet: qopSiafrafpdaiotionaybAban: RUE: pltipmot kel ¥t index
mapped iR, GeAUBRLRhoRbER LI 1R LMAOBYM @A in the k-th FLCS tile of
transm ssion units for the packet, as described above.
However LA ecgragnd iqn@thmbq:tgs sent using QPSK.
d. Populate modulation symbol with index [ p(a)/2)] from the packet with index
(a, b) on the i-th hop-port of the j-th OFDM symbol in the k-th FLCS tile of
LAB segment q if this packet is sent using 16-QAM.
e. Increment p(a) by 1.
4. Incrementiby 1. Ifi=16,setk=k+ 1 and seti=0.
5. Ifk>3, setk =0 and increment j by 1.

6. Ifj>8, exit. Otherwise go to step 3.

[0084] The second F-SCCH mapping scheme is similar to the first F-SCCH
mapping scheme with the following differences. First, the P packet-pairs for LAB
segment q are mapped to three FLCS tiles for LAB segment q in the second scheme



randomin FIG 11 because the synbols and FLCS tiles
are sequentially nunbered fromtop to bottom whereas

w0 b@slgqa4ports are sequentially nunbered from BCI/US2008/650187

top. The synbols for each renaining packet nay be
mapped to available transmssjjon units in simlar
manner . [ 0082] The F- SCCH may a]l so be sent in the K LAB
segnents. In one design, P packet-pairs for the F-SCCH

be sent in each LAB segnent conpris FLCS
%Frégs thgheRask ey ferehe & A BAPRYNE Mﬁw tifgs for the common

%gﬁ:s{ € &irﬁ%@ﬁﬁe p@écﬁn@qge E\th?laﬂlléqpﬁﬁmﬁglo?\ﬁﬁ%té ﬁpﬂh@ three FLCS

m ssion units per LAB segment
ples Kot LM segnwint ly fondhe escoofl sOhdrhe uwgl‘bd:’dllfferemﬁgorﬂoehe available

sent .in the K LAB a acket a| r

PR Pl B Fnies dit Ot CAmEPSROGR A rsirscheme.

THH‘@Xm(i@q a%eﬁrtratcmmﬁslpe a%k&@ @tentvmtelacMA@% t for the second
having indi ces (a, 0) %ﬂF ere a e

K:hemm}andske@m trasltent thfoP p@alcﬂ&seforpﬁ SCAH 10 thenfarstLschiemeot @or both

F%‘%’g%% StP% pack Oé%fsl:ar%pl I eﬁghrglj%ﬁ %Irl t he Q(Zfl E;l)<%1ff£’ent transmission

ﬂﬂt‘sk‘@}t tRadrEifg Whﬂohglh figis€ @GinGthisgiof ufnﬁs (uﬂ '!1| ﬁrecﬁtemﬁndﬁayrdbﬁ These
ped to transm ssion units in the three FLCS tiles
two Eqignseégh@ﬁbuta the gymgols ﬁoo cach packgt apprpximagly gingfopgly across
t .1, Q ure. 1. Initialize the hop-port
%a%grﬁl;trgﬁle ub%{aog%ﬂgol%%ggr K, (J:DM synbol counter j to
(082] I nivwoe BISCAEH mMpingtsbhHm&S)&mbe bedmndtsxripdrabove for theoF-SCCH.
ﬁ)ort c nt er |

= qg-P C I)-P-1 . 3.
E?ge Qg‘d@g?bfoé t%s(%lﬂ)m@f alsq be r_mmaﬁg dhe a tra.cpsm1ss1on units
E)e(sléd bl otH'er'r)laﬂrF?rgg Ec]hef‘fleg I afthdriBkcen Peb ﬁl@ s@hc’fn@ thé available

pac ket wth IS sent usi ng fine
traqpfrajsioro dinits ollnhje rlw 5;1@1;61’1&(116(111¢;1)1t13:11y6 2dp [t;heatPe packet-palrs rnay be

m)dm a%llgor?%gs egg W\é\g%t Q‘fa\iﬁlg 5 %%F%SS%}%O{PIH hell? Cliﬁ()%gmme a single
W'p(é)ﬁniﬂ% HatnbhifddGar Al P?aéﬁetipéﬁs segment q if this

acket i's sent using QPSK Popul at e nodul ati on
bl WIGh 1hakaws p( dysigy Of far omcmel%%ﬂs ket conminicadieg control

Enﬁ a)uf)ﬁngi%;gss I%t()g g@ﬂf_eo Orr%)gglﬁ% h gb’asef st%t onsangz%gg?rnlmslﬁ. A tile
Belot HiShdch HonSbion unit index r for a control resource index R may be
determined (block 1212). A control resource (e.g., an FLCS resource) with index R
may be mapped to a transmission unit with index r in a tile with index h (block 1214).
The control resource may be one of a plurality of control resources for a control
segment comprising L tiles, where L >1. FEach tile may comprise a plurality of
transmission units. Block 1212 may be performed based on a mapping scheme that
distributes the plurality of control resources across the L tiles for any number of tiles.
The mapping scheme may be the one shown in equations (2) and (3), the one shown in
equations (7) and (8), or some other mapping scheme. Control information may be sent
or received via the control resource (block 1216).

[0087] In one design of symmetric mapping, multiple sets of S control resources
may be formed for the plurality of control resources, where S>1. Each batch of L

consecutive sets of S control resources may be mapped to S transmission units at the



e . Increnent p(a) by 1. 4. Increnment i by 1. If i =

16, set k =k + 1 and set i = 0. 5 If k >3, set k =
w@2@adsdimrrement j by 1. 6. If | > 8, exit. O PEr/UB208/050187

go to step 3. [0084] The second F- SCCH mappi ng schene

is simlar to the first F-S mappi ng schenme with the

followng differences. First, the P packet-pairs for

LAB segnent g are mapped to three FLCS tiles for LAB

%grg%ng]c;gcgq I,l%n t\gfgi ?1]?:30 Elgg o etgl?%ﬁ%gg%g@ tc?)gsqzu‘rﬁ:{qjgeq iqf % control
fe@Bu&%?}SW?ﬁe%qg%?ﬁerbﬁ 1b88iohd bthe $GH16(TE: Second,

t he avai ansm ssion units in the three FLCS
{0088k f dn ohéBesgyotivtalizefl onapphe, switgid sas bEfeomeyl rbwurces may

ifferent fromt avai l abl e transm,ssign units int
b orptst oy S Pkl Ot EBRR Mt e Sitd f Erdy S8 of S control
RGHGOR mdPbE %ag%é&jt%)% ﬁuﬂf&?ﬂ% 5dr]"1e?e%ﬁt ®dnstfiQidR RASKELSCh of at least

sent in each L segnent for the second schene and
weepk. tTheckubiple sees & Paokisolsresmmcashmayb&S@ayversad, whd cach set of S

first schene, For both,schenmes, th acket-pairs are
QL PHERT Y T ainan BEATBRert SR fr SRR o Gl HiSugh the
URilésS TRYnt day@f, s 09, il Q8 Ret SFErser ddn@BPREGELE&MANDE Sapped to a
in a predeterm ned order. These two schenes distribute

tlhstesgindonr adipegnt éapsmigsiek anitappeaskiomat kst angitflorag.yas shown in

ch.. ' u 1 ket [PA .
BSOS BT 2R B 15t ol 804 ABSRE plurts o
tdierdF r&S6iides hag bpaaketsl, hed edcheohtrdGCEdundymay) BOmapped to at least
mapped to the available transm ssion units based on

Pihéle Aeppringd dynerrdiag thipughdhadr tilsseeH #Hapimyin FIG. 10 and

ailable transm ssion units nmay be
] tgggrﬁng&?@ti ally, and the P packet-pairs may be

H889ent iTdlel gontrabpsdurte witheimdeaRainhyabt endpipad sorisidtipde (e.g., three)

YU GR 5o P dacBh O & PO Grsbfi Riegerfy Tor the contro
2ROWRe a THE $hidfip 8 ftraAs RIsQBR IMitd BOm HERRMDIdealidld%f the at least
control information. Process 1200 may be perfornmed by
andbialse Tt andiory cdlety opltgpla wansimssion ywitsinhay bandiésrmhnaalrizhsed on the
é{rﬁansm.ssi opigﬁni t index r for a control resource index

TRV Y YL 8P hed (bl ock 1212). A control resource
(0990} . an dnl(Rsig@sOUAGEkitW Edthi 116 aXayRbERYsRRtITBRAB Gnti@iple tile

a transmssion unit with index r in a tile with index
pegpisntse jand 2cpgh tile segment may include a different subset of the plurality of
transmission units in the tile. The transmission units in each tile segment may have pre-
assigned indices, e.g., as shown in FIG. 5. The control resource with index R may be
mapped to one transmission unit with index r in each of the multiple tile segments for at
least one tile, e.g., as shown in FIG. 6.

[0091] In another design of diversity, transmission units available for use in each
tile may be assigned unique indices. The control resource with index R may be mapped
to multiple transmission units with different indices in at least one tile. The indices of
the multiple transmission units may be determined based on the transmission unit index
r and may be spaced apart by M, e.g., as shown in FIG. 9. M may be determined based

on the number of transmission units available for use in each tile and the number of

transmission units to which the control resource is mapped.



The control resource may be one of a plurality of
control resources for a control segnment conprising L

W@ 2008®s61where L 1. Each tile may conprise a pPar/abion8/050187

of transmi ssion units. Block 1212 may be perforned
based on a mappi ng schene thai3 di stributes the
plurality of control resources across the L tiles for
any nunber of tiles. The mapping schene may be the one
shown in _equations_ (2) and (3), the one shown in

EMdaL i ondhe(Pryraghydof gntropFeserives BIHEIS dreigpithiy & ehesy of control
GRRLER! orlehR OB, ?{Eﬁl {tlgl% a§)8 N gfedreﬁﬁﬁln\!:g el apt Jb‘?ltlro%t channel
ock 1216). 087

control resource I'n one desi gn o
sjyme toni bcd&pﬁim@pingjhtabfmeeaﬁ@lsd abntBolcmaourods first, and a control

resour ces .na d for the plurality of contro
RO 215k of dodaNE T ot s 0B e Pp RS later,

3] of Gt ﬂﬁ)lwsr@%@éi% 85 alBYphatuIBIRRe drok Qo@mumcatmg control
ransni ssion units at thesanme Iocatlon inthe L tile

Diferistiont Hpparhies léf)O Linglodgsemgansy é)rs@tt@’nmmmg ac bt mdlex h and a
rgt%s%ﬁ%s(l:oens Pg%ég?&l h n% cang’ ld{refsf%%rc% s Xi Zg(én gjgpepl?%lf),h Fheans for
ﬁ‘idb}hh? la€cn@os raburBe Gt nakx IRE&OH mﬁﬁnigmsn haitfvoittimadiek arin a tile
the urality of control resources, where S > 1. Each

gvet naﬁeXé:l ol 3 1Asgndmecags fﬁwe%n&ﬁwé@lvm cuiphigfasmation via
h of |
One {1&&1@@&&6 %%ﬂﬁerﬁ}ﬁ% on units in eac 0 at east

e Sets of S control resources may
(0894} aveariskd]4 aﬂﬂ»maahd&egn aff & pronetssoll400esfoure&esam control
Sﬁ?mﬂpped to at 1east one tile term ned b%/lacycl i Ng

THREGRNt herogessi 1499 mpy, nléer%@ﬁ Py & basg st ﬁ&né/é’ér? terminal.
$hhs@fsstoRUlniO AL AiRlbId §SOYY QSﬁtrHHXhQﬁiem@@edthteoFaSCCH) [may be

cluster of four adjacent transmission units In each
é¢teﬂnsasd fromeamphg all eragsmlsalsnsmuwrfon o chit®] segamant (e g., a common

Rrhar o hab, et wRicBofe RBnevioebplcd feb) Bl ey exciude

traasstéifunidNgh Ra14H1€ F6H thel coh @8I0 ReIN@BYocRel mE pade tu‘ﬁavaﬂable
at least one tile determ ned by cycling throug t he

trpnsayssien gmts ragy kiaba tlapstEsgon voitawgd doipitat ot er(CD}ltrah@hannels,

St%)ertri%%%%o [ eccontrol resource with index R may be
d' nmul'tiple (e.g., three) transm ssion units in

Fl1095]9 astA efteofltidnemAsdAginith €orla pddkesSmhp beldt@imined from among the
di versity for t he caontrol resource. The multjple
franppdpRiars iRt avatlalde fenthe gontrpl ghamnst and mey bsdighilutes across these

T G S S
tifkcamsdriesdi aie tnaytmcblndkex plutality of transmission units. In one design, the
plurality of transmission units in each tile may be traversed, and each transmission unit
may be assigned to one packet among multiple packets by cycling through the multiple
packets, e.g., as shown in FIG. 11. All transmission units in the at least one tile to
which the packet is mapped may be determined. The set of transmission units for the
packet may then be determined from among these transmission units but may exclude
the transmission units unavailable for the control channel. The packet may be sent or
received via the set of transmission units (block 1416).

[0096] FIG. 15 shows a design of an apparatus 1500 for exchanging control

information.  Apparatus 1500 includes means for determining transmission units

available for a control channel from among all transmission units for a control segment



[0090] In one design of diversity, each tile may be
associated with nultiple tile segnents, and each tile

waegsosil4gay i nclude a different subset of thePCT/US2008/050187

plurality of transm ssion units in the tile. The

transmssion units in each tijge segment nmay have

preassi gned indices, e.g., as shown in FIG 5. The

control resource with index R may be napped to one

transm ssion unit w.th index i.n each of the multiple

0 Wiich Sisrrontrel ¢hgpngiis Ff‘élé%]ﬂ(? efffém%mg gansgigsion %@tsmwﬁbw for the

Edn(é‘ol @hat{ngpﬁ'ﬂildull@ l§mt ﬁ@éng%ls ?&E‘m‘ﬁ{lm‘g' V&% BF Erﬁnsrﬁussmn units for a
transm ssio nits avail use~in each may

pekat fognadong itlpugansndssc@s unithevalkebler o the sontrad eclwnmeh\ (module

X ped to nultiple transni ssion. uni
W 1 Pl PG Frebtng B Spckshany i get ghghhsnitsion units
hﬁghg@§5pg the nultiple transm ssion units nay be
det erm ned based on the transm ssion unit index r and '
[ﬂ997be %@Cmdalparm PHQ}SMISealgi 15 amay momprise EP@Ssays, GJectronics
gﬁ \X%eg ha(} t G TT(? Vl(‘fes,r eqlejcgreonllcﬁ nglcﬂﬁ)n?lﬂbeloglﬁal ?F]Céﬂgfumn‘%%?n%%’ etc or
ﬁﬁ&ﬂﬁﬂhﬁ&kﬁﬁh@ﬁ@ﬁs to which the control resource is
napged.[oogg%bThe plurality of control resources my

98k si shows| bigckt diagiameoin g rdspige i bpse, Stéﬁfél 110 and a
Pl h{aPh%(? reao%ﬁ %fttﬁ s@@finbﬁ‘s &hd” Jl(n%doe}{tﬁé {E'g%‘ils in system 100
ord con I anne rel'ying on ITocalize napplng
melyl(hd . astshaga etdtlcm mt0,al tranesdtUTeO slata protessanidh 14 negndecle traffic

hannel not relyi o) Iocallze ppi.ng may .be
dale Bied ehntquste Fockr careimals & Halégé@] trigjspission Qi Higsforward
Bnid 634 9BntRSl iAfdrARREH ﬁﬁl{ﬁfféiégtoccfn@trol SRIMRUR 8 1aNntroller/processor

control 1 nformation. Apparatus 1300 i1 ncludes neans for
8&0er orrdxagpée, tomteollendemcessonhol imiay gnsnds sondrol mfotmatlon for the

i nde for a trol, resqurce jndex R dul e 13

L Pt Tl b onRaHer SCHIPEE Ry Pudieichiy o sgsources
forate Mgt @ed URirhinwist hint NgRY%e fasdipnrerts | BayMdeh sé1dRX the  control
(nmodul e 1314), and neans for sending or receiving

woerrasion Ao dhfatnrcmswal 6t1141én30’omp¢®|5 (¢-8s gnewsls a(ndrﬁormbel map) the
%Eﬁlg)ld c%r%?ﬂforma 1on; per o ogu ?tef n Offor ® 1\?5: 8%8 rov%)e output
or “exchangi ng contrg? ornma Py SCess

bepperA oiamehity @MERE 1suatmzo,n caﬁtdﬁ@ﬂi (agt, edonvadlto analog, filter,
Transm ssion units avail able for a control channe
paplify, apdygpgengrtiihic paipubehipeineh ganaetr 3 FanrhiiHgsignal, which may

Béﬁgrf‘smlﬁéd@igaﬂ%h{eﬁnJEA 2 control segment (e.g., a

common seghent or a segnment) in which the contro
p1eanhel AtSteHEmHl Bid amayteans [ 65 may receive the forward link signal from

base station 110 and provide a received signal to a receiver (RCVR) 1654. Receiver
1654 may condition and digitize the received signal and provide samples. A received
(RX) data processor 1656 may perform demodulation on the samples (e.g., for OFDM)
and demodulate and decode the resultant symbols to obtain decoded data and control
information. Processor 1656 may provide the decoded data to a data sink 1658 and the
decoded control information to a controller/processor 1660.

[00100] On the reverse link, a TX data processor 1674 at terminal 120 may receive
traffic data from a data source 1672 and control information from controller/processor
1660. The data and control information may be processed (e.g., encoded, symbol

mapped, and modulated) by TX data processor 1674 and further conditioned by a



transm ssion units unavail able for the control channe
(bl ock 1412). The unavail able transm ssion units may

WO p@BHO8A49 r ansmi ssion units used for pilot, otPE&r/US2008/050187
control channels, other transm ssions, etc. [0095] A
set of transmi ssion units forZ@ packet may be
determ ned from anong the transm ssion units avail able
for the control channel and nay be distributed across

t hese avail abl e transm ssion units (bl ock 1414).
EERHEPT KGR BEnGraty 2irAtarifdenat ghabaykich ﬁ@ymeﬁ@nﬂaﬁt?d via antenna

?@5:5] tAtl Sas%aéfatll Cll !HGJ eth@ 1@\7%@'11 ys@ﬁal rf?cﬂﬁ %ﬁﬁh&nlzo and other

units. In one design, l'ura transm ssi on
tmmtn@lﬂ mag alech re¢delved nteyy abEnnar dﬁé%,secondltmndddac h receiver 1632, and

an uni t, m ned to.gne packet anong
e et pabspLs Ly B BN St eRe ol ¢ pl e
Rab et s c&nﬁners@ﬁoc%am 1i6ho Fdn@ 1860 nfyl dirE@NGET SRkAdn at basc
units in the at least one tile to which the packet is

ﬁa‘miedlﬂ'a%ndb@l’métaérlrﬁonédspeqfh@l}setC@TtYOﬂlpdm@nﬁ%@i dh20 may direct
erm e

P,]Igs IS%I(FII ?]ft (21?851}&(:) %OHEYR?HI%O%lat?IOI&g eg( qu\dar dol’quly (lin%et%une the

borids FesouitdRp tolRisé Fotl Bashaddnaddl %hirﬁfel.t Mﬁ)nﬁﬁnéﬁlﬁbcessor 1620 and/or
channel . The packet nag be sent or received via the
ﬂ

$@40 Wytneahgm reresh 13AP tis KIGL dék preges) 14400 E}G.Fl 45 andlipr other
§ %ﬁ ﬁaf t?le qgcht%qbu%p dgpparf:ﬁlthlé§eui5%e&18ﬁ sei(g’ﬁagrgd rl]96% may store

or na ratus udes mean
ﬁ@gemmmmddaydwnanhﬂbasmmmounﬂ®Snémanﬂnabtﬁ)ﬁ@meaanntrol
ansm ssion units f
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anghfx chudi t@&mﬁ(‘{t@@ %ﬁﬂysbcfé lb‘ﬁﬁbﬁt%d GRAY R B0 R rfwire, [dd@ware, or a

control channel " (nodul e , means for detern1n|ng a
scanbloatlcmr dresarifs chzrna lha,rdvssaré omph:npraltawn, fhreopmoaens mg mh@ used to
r nsm.ssion units avai gy E Lhe con trol channe
gy, %eﬁ‘d

QI 4RSI Ugh ¢ (it 0% RO s § g mey be

H%ﬂgﬁénth‘di ithhoredr rﬁéretabgn&mibﬁg &ﬁ‘ﬁ@ﬁl‘tég?atédr&%ﬁlﬁ (ASICs), digital
[0097] The nodules in and nay

s:lemdrprgeesmr@ d&SPek gligied| exdgrrad mr@@ss!@nd@@@es ﬂéﬁﬂ%)s @rogrammable
ﬁg &ev‘?des F(‘i’]?ﬁg)r %gr pro%r%%?%?e %afte arr%%h@ %cjrs, controllers,

) I on

frli ro- cbﬁtr@ltwm&n@rdﬁr@@ésscﬁl@, agecaonif davidesoler eIEctaoxb@aﬁlts designed
station 110 and a term nal ;120, which are one of the
fopsatosmdhs Brastignsdlesribedheroife acompuiea & 4 GomdyRAtOthayept.

L b_'i]G For &'1 ?T]El?e Shbl Wrrpa rﬁ%l%ﬁ@h‘éﬂbﬁ t(hl-meclqﬁ‘&l?es may be

rocessor recel ve traf
implemented w1th code (e.g., procedures, functions, modules, instructions, etc.) that

performs the functions described herein. In general, any computer/processor-readable
medium tangibly embodying firmware and/or software code may be used in
implementing the techniques described herein. For example, the firmware and/or
software code may be stored in a memory (e.g., memory 1622 or 1662 in FIG. 16) and
executed by a processor (e.g., processor 1620 or 1660). The memory may be
implemented within the processor or external to the processor. The firmware and/or
software code may also be stored in a computer/processor-readable medium such as
random access memory (RAM), read-only memory (ROM), non-volatile random access
memory (NVRAM), programmable read-only memory (PROM), electrically erasable
PROM (EEPROM), FLASH memory, floppy disk, compact disc (CD), digital versatile



data froma data source 1612 for term nals schedul ed
for transm ssion on the forward |ink and contro

wo pdososEs? on for different control channel s frPET/EHS2008/050187
control | er/ processor 1620. For exanpl e,
controll er/processor 1620 may,provide contro
information for the control channels in Table 1. A
schedul er 1630 may provi de assi gnnments of resources

for the schedul ed tern1na|s and these assignnents

pisc §ND) 1Wagrﬁ-‘éwc% QPHeal date doraes fevice. Tie. d“élieacqsiﬁdeaevs%f‘oﬁxecutable
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transmtted via an antenna 1618. [0099] At term nal

wilb be awdalmtmpmnu%momyklﬂe@m e arheantidhougenerid piknciples defined

S?I‘g l’flax %e apIF a e \S})tél‘rlaetrl( %ﬂ%f’%@%ﬂl@ r'gn ?I‘O %2 S II'ﬁZi or SCopc of
ﬂféﬁﬁ@,dld)s@fb amﬂusgl ltlgsl am@lsSdr@es ﬁ@cClﬁteM@éﬂ & @snﬁhuta@do meoeédad@les and
nples A received (RX) data processar 1656 may

Fpserebpdalarain lzm i ﬁo th§eacsardsH ebe madept sconrgr cqasmnt with the

devens

g%gyl esul tant synbols to
gﬁ@:ﬁ@ ec(gleiEfe a?%ggﬁ &%gng%lf i nformation. Processor
1656 may provide the decoded data to a data sink 1658

the decoded control information to a

@Eﬁ??kﬂr%ﬁ%%Fégégg%P"EBé§5 [00100] On the reverse
link, a TX data processor 1674 at term nal 120 may
receive traffic data froma data source 1672 and
control information fromcontroller/processor 1660.
The data and control information may be processed
(e.g., encoded, synbol mapped, and nodul ated) by TX
data processor 1674 and further conditioned by
atransmtter 1676 to generate a reverse |ink signal,
whi ch nay be transmitted via antenna 1652. At base
station 110, the reverse link signals fromterm na
120 and other termnals may be received by antenna
1618, conditioned by a receiver 1632, and denodul at ed
and decoded by an RX data processor 1634. [00101]
Control | ers/processors 1620 and 1660 may direct the
operation at base station 110 and term nal 120,
respectively. Controller/processor 1620 may direct
transm ssion of data and control information on the
forward Iink and nay determ ne the



control resources to use for each control channel.
Control |l er/ processor 1620 and/or 1660 may perform

WEe@sesd49.200 in FIG 12, process 1400 in Fl G PABPS2008/050187

and/ or ot her processes for the techni ques descri bed
herein. Menories 1622 and 16 may store program code
and data for base station 110 and term nal 120,
respectively. [00102] The techni ques described herein
may be i nplenented by various nmeans. For exanpl e,
these techni ques may be i fple%B¥Sed i n har dwar e,
firmvare, software, or a conbination thereof. For a
har dware i npl enentation, the processing units used to
perform t hgnty ?ﬁzﬂﬂﬂug @&&Vﬁ‘éle@%oﬁﬁﬁdﬂlé’at&)ﬁ &)mpr@n%a
station or a termnal) nmay be inplemented wthin one
or noatdeagpent @mqesmr gpteﬁgumcttq detergneg edlcindeuhtagd a transmission

ém? gl%)( 5 l’f drlcegé(in% nl%lg él?({efiggﬁﬁg)to rré)arp Og?géfﬁ%gggﬁ%guﬁcg é»fl‘gl index R

d)ea/ tre@sni¢sbDenit wﬁth&hdbxﬂﬁﬁglrtﬁﬁmiﬂﬂ iadgah . ah@coé@ys resource being one
(FPGAs), processors, controllers, mcro-controllers,

A & PBHEE ©f sentsol reyaurqes dei & contigl segmenstoraidrismgdy fllssi where L is

U84 . OSSR R  FTR PSS

For aahmhﬁm@b@mﬂmﬂ%ahes@é&menepmm@k@mentat|on t he
techni ques may be inplenmented with code (e.g.,
procedures, functions, nodules, instructions, etc.)

that perfofps { %atdénﬁf'ﬁﬁﬁl dies%ﬁérgﬁld therei 1@ast| bne processor is

general, any c ut er / processor - readabl e medi um
t(mf@ubﬂdyto eimmniylertge fileriniver keahidie dransrofssimaueit caodde rrfarthe control

be used nentln the tec u escr

ot indeg & R et s oD o b Aty gg control
PRYurSs QS Ak I il AR Wlde®fd.., Menory 1622 or 1662

in FIG 16) and executéd by a processor (e.g.

processor 1620 or 1660). The nenory may be |nplenented
within thepro ernal t he. pr S The
flrnmgre aﬁg?6§%%%ﬁpm§¥é§%ode’nah&% ml at?%%?e @Kme%orls

confiputelr fopfarae stdipls gadadfl & dmdbu mssmm oG ﬂlanp:iamhty of control
access nenorg.(RA , read-only nenory (ROM
FFSPUIGS AT AnAtfomh Ssees gzlnﬁé(prg}ay G@N‘/m of L consecutive sets of S

r - I 1
e R el Ritsior R M for B L iR, | Y
conmpact disc (CD), digital versatil edisc (DVD),
magnet i c oihoptlcal ﬁgﬂstorage device, etc. The cod

may bé oxellit AR Shelgm dor B derd [ et dracessor is

B oIRY RASHE: hM® IO RN &Y § RIAGES %&5&&}5 & pe dglefamy of control
certain aspects of the functionality described heré€in.
resources, where S is greater than one, and to map each set of S control resources to a

cluster of S adjacent transmission units in each of at least one tile among the L tiles.

5. The apparatus of claim 4, wherein the at least one processor is
configured to traverse through the multiple sets of S control resources, and to map each

set of S control resources to at least one tile determined by cycling through the L tiles.

6. The apparatus of claim 1, wherein the at least one processor is

configured to form multiple sets of four control resources for the plurality of control



[00104] The previous description of the disclosure is

provided to enable any person skilled in the art to
wOoreks/ogi4use the di scl osure. Various nodifi cat PONES1008/050187

the disclosure will be readily apparent to those

skilled in the art, and the eric principles defined

herein may be applied to other variations w thout

departing fromthe spirit or scope of the disclosure.

Thus, the disclosure is npot intended to be I|n1ted to
{Q%%ufé%ﬁﬁqi é‘én}fﬁc?a&]]eﬁtg‘?fs Ol SRHTA) dePOHESER it [Bltadjagentdrasmission
é&@s%%@fh S 1 AGR lég ﬁf%rLS{ét%Eem wi th the

princi ples an nove eat res di scl osed herein.

[00105] WHAT IS CLAIMED | S: CLAI MS 1. An apparatus for

wireless c ni cation onpr.i s st one

or ocedsor @Emﬂpgaﬁa Bt SRR BSkind the, 5 e o quoggssor is
deﬁ“fg%{r@dsﬁi Qv tthrbﬁ‘gl?)éhdf plu@klitd SO rés%%ﬁié& C§nd m%p cach
R, and to map a control resource with index Rt

eqndred rasgice o Yrlpast ail tlcidattexined by caclinig thranigh hhq In @lé@s h,
the control resource being one of a plurality of
control resources for a control segnment conprising L
tilesg. wheTke Lappsra@iie ol clgheat ewherdind tIRAGHA lehdt€one processor is
%ggg;j3|ng a plurality of transmi ssion units; and a
¢ contfelgcpurqesnish g Rojpdpelsriranmisyien units in at

i
SIS Bl b SO0y s 8380 ey, ot
aadkniikbsort AR TOesisog thinirinsiidéon 1[n11f \mth irfdex ¢ anthe dlle with index h.
resource i ndex R based on a mappi ng schene that

di stributes the plurality of control resources across

the Lotilegpd afynafusV ek Ugaiftf & wlereihN@h@RPALAL USnO processor is
claim1, mherelg the at | east one processor Is

o@rffgugﬂsdrtednamthfecnomrnmescmpt@wghtlsdeafR$0 tlenmnpliple transmission units

@Burc Hor tgﬁl rallty of control resources,
gregt jogatigs of fhe “tUfid to map each batch of L

consecutive sets of S control resources to S
transm ssion units at same location in the L tiles. 4. '
The abﬁbar al’he apbawgfusi of 1claiphds evhereiie th at elgast omre processor is

Qon%f%,%g o rng oenéd ??sgulocef Olcchm mél tli ?l ﬁlrg' e%I%IilS%llSS?OIl units in at

resources e pI cont

@St incaits amohg e B tilés O gadie rthf(rdn afdeﬁ kd8yersity ot ﬂlermmtrol resource,
each set of S control resources to a cluster  of

Hgjthice HFanymisgHemiaiss OmNitingsthe Harsaupsig ugt with a@ﬁeXcm% the tile with
lidhenamong the L tiles.

11. The apparatus of claim 10, wherein the at least one processor is
configured to determine indices of the three transmission units in the at least one tile

based on the transmission unit index r.

12. The apparatus of claim 10, wherein the three transmission units are in

three different tiles when L is equal to three or greater.

13. The apparatus of claim 1, wherein each tile is associated with multiple
tile segments, each tile segment including a different subset of the plurality of

transmission units in the tile, and wherein the at least one processor is configured to



5. The apparatus of claim4, wherein the at |east one

processor is configured to traverse through the
woreioslogdied sets of S control resources, and to PEPUS208$1050187

set of S control resources to at |least one tile

determ ned by cycling throughz;he Ltiles. 6. The

apparatus of claiml1l, wherein the at |east one

processor is configured to forn1nu|t|ple sets of four

control resources for the plurality

B8R Ao FPI0S fgserse WHYIndEX Relf ‘é]aétt‘néﬂé‘tSS@fl ungfip cgehof the multiple
ssion units in each

RS o B Rt AT T ear 77 The

apparatus of claim1l1, wherein the at |east one

processor js confi ure verse. t hrough .t he

Dl urality SFe GBREFEE SlosbiPcLE. Varan JuRsg-uggpmits in cach tle
%&9ha¢e§ﬁ&ﬁ§&®eﬂ@ncﬁées' east one tile determ ned by

cycling throughthe L tiles. 8. The apparatus of claim

1, wherein the at Ieast one processor S conflgured to

map t? coQBroI resou

transm'ssi oR° ﬂl}ﬁa{a $Ql e ilm} ]tlerg ne[ratnISﬁn esmg ﬁﬁlrltlgljts g}flatlaEle for use in

tdchesilet @reobdsaindd i @i llﬁdicefso fan8l N@h&emt il at @HOULEE, processor is
the multiple transm ssion unjts conprising the
eodiearRdsteineR thaicontiglirpsourrgexith indax Rufe raylfipleiianpmispiganits with

BistePent TcRRPA ALY 8n$f1leu I (:Itl@tﬁe LW&! ﬁcf‘totd'er n%]ﬁne fi@fdices of the

One processor IS con to map t e con

mesguie gensmisdion mﬂekaﬁédtcm thb@anarhik$iph enit imlos M SSi on
units in different locations of the at | east one tile.
10. The apparatus of claim1l, wherein the at | east one

proceggor irfe C%ibt R @F LIQinBps,t DReRANIhO! iniREOUWSCRhe multiple

wth index Rt hree transmission units in at |east
tassntisdien amtsnage spazed apart &g Mowbdre aVins givated tlmndene and determined

f tr.ol )
Bk pisRbsiat RSB P oS SV ESte Gt iy g the mumber
] ttrzthshf'ﬂﬁ?ﬁ Units fo WRRhtthd Eontiol FesbindeXs Mappkd. The
apparatus of claim 10, wherein the at Ieast one

processor is configured to deterntne i ndi ces of the

three ranspl ssion, uni the | e .
based %n t arpgngthlsssiocrlmalﬁlm t |n ax ?ﬁe fgnl%ﬂ‘{% offe processor 15

epiIRuaddus sa{d &ndoinf@matibe el the t:cblﬁrdl h¢s@arck @ Bisloass ShOferminal.
units are in three different tiles when L is equal to
three or greater. 13. The apparatus of claim 1,

wherejq eagf, taiplpgraitu% ap S&ﬁhﬁtl‘? dyhbefh M Lk Plefst one processor is

configured to receive control information via the control resource from a base station.

19. The apparatus of claim 1, wherein the at least one processor is
configured to assign the plurality of control resources to a plurality of control channels,

one control channel at a time and in a predetermined order.

20. A method for wireless communication, comprising:

determining a tile index h and a transmission unit index r for a control resource
index R; and

mapping a control resource with index R to a transmission unit with index r in a

tile with index h, the control resource being one of a plurality of control resources for a



tile segnents, each tile segnent including a different
subset of the plurality of transmi ssion units in the

W@ 2008/08@mdd wherein the at | east one processor PGI/US2008/050187
configured tomap the control resource with index Rto
one transm ssion unit in eachypf the nultiple tile
segnents for at least one tile anong the L tiles. 14.
The apparatus of claim 13, wherein transm ssion units

in ch tile segnent have pre-assigned indices.
025%%?% SQMBFSIBE & Y WhikeFdp ANE PRBSHICE NG ﬁae}htlkescompﬂsmg
HabLewh §h ifliseach tile are assigned unique
?ﬁgﬁceg gﬁg%%ﬁﬁre?nsthe at | east one processor is
conflgured to map the control resource with index Rto

nultl nsm.s n [ th different indices in
gL EeF?ﬂE%éﬁﬁﬁ/ @h&ﬁ? TYRPISIRd t o det ermi ne
the 'ﬂﬁlhl%%s ngﬁufﬂlaeséwldfl B! @oﬂtfo@%%lﬁ&is PorUfct $rRARSdof control

0
on the transm ssion unit index r. The appar at us of
tﬂsgmrnmsfhewfers@nnorﬁeeatenohndes of the mul t i pI e

transni ssi on up r paced art

r ons BnRanca b G 1D AR ARAL sel oS NaRhe dhitses to
trE NG RGO atl Bdrh S loawtddn 1abh<eLfncpdrs. use in each tile and

t he number of transm ssion units to which the contro
resource is napped 17. The apparatus of claiml,

mherebf th@ P§ﬂ§kcgﬂﬁ2@rg&@%§&%%%%ygfnf|gured to

send contro rmat1on via resource to
at Ieﬁﬁtnm:glemﬂ&plm pead .of18. cdvel aeparredsu orothec phiratit, of control
wherein the | east. one processor is configured to
FERErYe WEGTH @Igr?ar‘i?ré]ﬂ%‘i’l}%ﬁn ia the control resource

from ﬁlaﬁ?ﬁg e§$l@§ét%‘f' S dhtroll REoARPAIA] HRisRE onaddecémt transmission
wher el n | east one processor 1S conf i gure

s igreacthel qmllamsmnettgle afhonptterlotiles.esour ces to a
plurality of control channels, one control channel at
atime and in a predeterm ned order. 20. A nethod for

W rel ess C‘I’H@Hﬁtlﬁ)@tdf@ﬁim%nﬁﬁrﬂhéﬂ&ﬁn rgg{germ ning atile
i ndex h and a transm ssion unit |nJ%x r for a contro

r esoufsmingndendtife satel afaPprongrod tsearees| faregwupbealityt of control

ex R nunit with index r in atile
KE$ICQ; %ﬁ$1%%] fSe'f%rg’l resource being one of a

pl ur atriteysing t}@@ighrthb nfult$sekaest § oontast eesoudks; Saag me nt
conprising L tiles, where L is one or greater,
each FRPRING G eEPhY cantil Gesqrices tont [qaskonsrile éf:fsﬂnmed by cycling

Hl%ﬁg% the L tiles.

24. The method of claim 20, further comprising:
mapping the control resource with index R to multiple transmission units in at
least one tile among the L tiles to obtain diversity for the control resource, the multiple

transmission units comprising the transmission unit with index r in the tile with index h.
25. The method of claim 20, further comprising:
assigning the plurality of control resources to a plurality of control channels, one

control channel at a time and in a predetermined order.

26.  An apparatus for wireless communication, comprising:



21. The nethod of claim20, further conprising :

formng multiple sets of S control resources for the
w@bkesagdlsy of control resources, where S i s onRCDES2008/050187

greater; and mapping each batch of L consecutive sets

of S control resources to S tyansm ssion units at sane

| ocation in the L tiles. 22. e met hod of claim 20,

further conprising: formng nultiple sets of S contro

resources for the plurality of control resources,
wher eMsanssfoy Aefsuningiaaye dpdex haid a B miRg iRt 1§§?X fofor & control

ﬁg@&&@hmggﬁggﬁggs to a cluster of S adjacent

transmssion units in each of at |east one tile anong
t he Lmtadse®r n2@pingheconttoh ogboufce obith md2OR four trimesmission unit with

C ri.sing : formn [tiple sets of .S control )

IS 18 gl gt Hgep it i §arbrolresEuve ping, Gy b plarality of control
Y8 8esTor 8 c%ﬁ@olosreéﬂl%ﬁta&ﬁﬁprisiﬂgaﬂ @&l Rbelehr Quah (Srl'g%eater, and each
mul tiple sets of control resources; and mappi ng each

glstcoptprisingamlvilityr dfgnsmesionants. | east one tile
determ ned by cycling through the L tiles. 24. The
nmet hod of claim 20, further conprising: mapping the

controf. respeligRrabd &F dlaieheo, Rutier dbinpiigthe transm ssion
units in at |least one tile annng the L tiles to obtain
di ver Bicess for forminge gl selesefuP ceontiohgeseurae fpe the plurality of

1SS/ 18:C I,si.ng. fhe transm ssion unit
R R Ak R el e Ry 25 “The et hod
of cl mcans2fdr nfappinhesacic baph o Lngnsccatsd gots af)S tcbetrol resources to S

gluraILty of contrg% [esou$ces.to a plurality of
FRHEOTLHHSRE pEe DRIQIRIRG} tannel at a tinme and in
a predeterm ned order. 26. An apparatus for wrel ess
communi cation, conprising:means for determning a tile
i ndex2$ and@haappasatsnofsdaion2yhirther ndmprising.or a contr ol

resource index R and ans for mappi a control :

" o9 ouPEE WY ORI MRIGRIC 2%, G S iob AesHIGES vt phe plurality of

ERRRX rdsohilRed whicheS W drBatbf@Xofb; ahdte control resource

bei ng one of a plurality of control '
means for mapping each set of S control resources to a cluster of S adjacent

transmission units in each of at least one tile among the L tiles.

29. The apparatus of claim 26, further comprising:

means for forming multiple sets of S control resources for the plurality of
control resources, where S is one or greater;

means for traversing through the multiple sets of S control resources; and

means for mapping each set of S control resources to at least one tile determined

by cycling through the L tiles.

30. The apparatus of claim 26, further comprising:

means for mapping the control resource with index R to multiple transmission
units in at least one tile among the L tiles to obtain diversity for the control resource, the
multiple transmission units comprising the transmission unit with index r in the tile with

index h.



resources for a control segnent conprising L tiles,

where L is one or greater, and each tile conprising a
w@hkasagd1sy of transm ssion units. 27. The appaPGI/lis200$/050187

claim 26, further conprising: neans for formng

mul tiple sets of S control rggpurces for the plurality

of control resources, where is one or greater; and

nmeans for mappi ng each batch of L consecutive sets of

S control resources to S transm ssion units at sane

| ocat Pbn i Rhe pRparatyy eledaimpdd, forther SUMBHHIYS of cl ai m

26, lereﬁtlﬂsefor Ca@ﬂ%flihg Ithd lu%ﬁp%f fcgﬁﬁy]g)lotre i s%lé gﬁllreﬁity of control

sets of S contr esoBrces for the plurality of

clomiels) oncesotuiolodsnnalats emS and ima patleterrthinad ooiee; and

means for mapping each set of S control resources to a

cluster of S adjacent transm ssion units in each of at

| east 3pne Al dofnAiR PR product, @mpASing The apparat us of

claim 26, further conprising: nmeans for form ng

mul t i plempettsreoflatde gwdiunptompressang.ces for the plurality

of control resources ere S is one or, greater.. neans

For “traver STt RSt IRGC it pFpPRS, Bl RH LA RarSh and o

freseussiasunitndcEANS chafrolfagir-dneachk; s&it of S control

resources to at |east one tile determned by cycling .

t hr ough t heode for pamsingdhe atfpast gpmegrapuier tefma aeqptrpbresource with

fnld& I?{e{o e?ﬁg?%ﬁi%i uni Sinti?){ r ﬂfﬁ) Qi;lcnglith nﬁde%olpttflg Ico trol resource

resource w Index Rto mul'tiple transm ssi Gn ik

béingont efiatplambtyt ofl @navbrgotidees fortal domsrot Segpidnaicomprising L tiles,

diversjty for the cgntrol resource, the nmultiple . :

PR diSSBF G SITATCHNE SAYL ISiCRBPIHES R AN HY QL igRsPigsipn units..

with index r in the tile with index h.31. The

apparatus of claim 26, further conprising: neans for

assi ghd.ng Aheppiratualfortwirdéssoonnmoiicatios pouonuesingo a

plurality of control channels,, one.control. channel a

b 1 59 O I BHETHIH el d5TRARITE Mg gy8lable for a

B RO EEAT amETRIN ith§ifissidn GANP S coRRMaBBent in which the

medi um conpri si ng:

control channel is sent and excluding transmission units unavailable for the control

channel, to determine a set of transmission units for a packet from among the
transmission units available for the control channel, and to send or receive the packet
via the set of transmission units; and

a memory coupled to the at least one processor.

34. The apparatus of claim 33, wherein the set of transmission units for the

packet is distributed across the transmission units available for the control channel.

35. The apparatus of claim 33, wherein the transmission units unavailable for
the control channel comprise transmission units used for pilot, other control channels,

other transmissions, or a combination thereof.

36. The apparatus of claim 33, wherein the control segment comprises at

least one tile, each tile comprising a plurality of transmission units.



code for causing at | east one conputer to determ ne a
tile index h and a transm ssion unit index r for a

W@ owB/08d147 esour ce i ndex R, and code for causi NnRCT/k82088/050187

| east one conputer to map a control resource with
index Rto a transm ssion uniigmﬁth index r inatile
with index h, the control resource being one of a
plurality of control resources for a control segnent
conprising L tiles, where L is one or greater, and

each $71 e EBapPRAE3tEyOLClpiny A&l Whereigthe pllsashions titsphas same pattern

YPidaS ailabBStradithi Bkus for wirel ess communication
conprising: at least one processor configured to

determine transm ssion units available for a contro

chann fr anong all .transgission.units for a :
contr ot s PPRAGNPE T ERo SEoRIEBT A He o4 o roecssor i

86t Rkl #0irNGrdcr RRKITh ShE Purbiityt SF tiRMAdstAbiftsl Bl cabh8ile, and to
control channel, to determ ne a set of transm ssion

asignscdebr transpassioat uifit moasrpagkat Henangams ipds parketsnior ghe control
vai l.apl e for .t he .control. channel d to.send .o

Pldlr s e Phokel B 8 15 C oS T BY G meiinubf &Rl neghess

and a nenory coupled to the at | east one processor.

34. The apgaratus of claim 33, wherein the set of )
t ransdi-ssi bAc amPR@tus Pt tofpamp bk atherain fhet#tj lpaste@ne processor is
t he ; j i . it.s .avai | e .
BSfRRSd SRR AROMES, XBL B 6, LAth YiFpacket is mapped
sk rtei detérhend rtan et 81 Gansutissian winéy afol atht epdcket filoen among the

contr.ol. channel conprise transm ssipn units used for )
[Frssrission wats 18dhe Ablcatipgfiis © %tq??é c P?‘gﬁ% Fi @aprsdand geluding

theGRADLIRGHH ARitd BefaRible AR thd WandPPRMALIUS of clai m 33,
wherein the control segnment conprises at |east one

tile, each tile conprising a plurality of transm ssion

units, 37. e appar at ys . of aim 36, wherein the at )
east e 11T BREENE ateet5in Sar WP Al Sotap ssemert compriscs &
pRaaR o6 ficQeadR it S condisind € pRRARY F UanPhisibRuAs3@nd wherein the
wherelin the at |east one processor is configured to

sat @0 trmsenisheowrjis fontic phckcals iny sybsct phihs plwslityof titist s
in each tile, and to assign each transm ssion unit to
one packet anong nultiple packets for the contro

channegl.,, t ke opraasketlaidespgwhatartit oetirddsegyelticogprises three
through the multiple packets. 39. The apparatus of o
tilcaifen gwh afiié deashonhecggient.caeh tilheorphtédis 8 plurplity of transmission

units, and wherein the set of transmission units for the packet is in three tiles for one

segment.

42. A method for wireless communication, comprising:

determining transmission units available for a control channel from among all
transmission units for a control segment in which the control channel is sent and
excluding transmission units unavailable for the control channel;

determining a set of transmission units for a packet from among the transmission
units available for the control channel; and

sending or receiving the packet via the set of transmission units.



configured to determ ne transm ssion units in each
tile to which the packet is mapped, and to determ ne

W@ b@sesgt14of transm ssion units for the packet PEDES2008/050187

anong the transmission units in the at |east one tile
to which the packet is mappe nd excl udi ng the
transm ssion units unavail able for the contro
channel . 40. The apparatus of claim 33, wherein the

control segnent conprises a plurality of tiles, each

tile &onprias Agthed fialaim 42, whergip Biesaniel srgment pamprisey at least
PRelE! Bkt Sohfli SRS AR s JpEkRiee met
apthar edroprie: cl ai m 33, wherein the control segnent

conprjses .three tiles fqr each of at |east one.
segnmelityruag lewatheﬁle Bl Pﬁgé%?ﬂmwmwn gfich tile; and
t r ans @siifNedé thahsmABdn WHET B dhel ARk &BImdg multiple packets for the
transm ssion units for the packet is in three Plles

¢antrob rebageagnthst oned packat rhetngodetemrined bl e@ssng through the multiple
cgﬂyynication, conprising: determning transm ssion

BHitS availabl e for a control channel from anong al

transm ssion units for a control segnent in which the

control channel is sent and excluding transm ssion
uni t s4navahe awthodiadiclaimetZs srheran thengomtrel sceamenk pompriisey at least

h L s ‘ ‘
PSPl SISO TS, L3Py RSB L 08 e metvon
fibthenedmprawast sendi ng or receiving the packet via the

set of transm ssion units.43. The nethod of claim 42,
wher efHCTHBINGSHNSBISSIOB JRER eéelﬁﬁfq tgehic the Pagiet gyfpapped; and

tile, 48aGkinki! B1eCOAPHT HHaRGnRsiBh Wirfdsi f¥ Bk HIRBS HonsiaBbng the
units, and erein the nethod further conprises:

tramvesssomynitshingbg bt tehg qoeurlaka whichfthe packehisseippedanidtescluding
in each.tile;.and assi i ng each,transm ssion unit to

B TR Smission Shish BAYAT 0[5 B EOLHBRY he cont rol

channel , the one packet being determ ned by cycling

throagh the nultiple packets. 44. The nethod of claim
42, wher ei Antappareyaferovirdesjraonmuaeationswsnmisingeast one
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uni ts, "and wherein the method further conpri ses:
among all transmission units for a control segment in which the control channel is sent
and excluding transmission units unavailable for the control channel;

means for determining a set of transmission units for a packet from among the

transmission units available for the control channel; and

means for sending or receiving the packet via the set of transmission units.

46. The apparatus of claim 45, wherein the control segment comprises at
least one tile, each tile comprising a plurality of transmission units, and wherein the
apparatus further comprises:

means for traversing through the plurality of transmission units in each tile; and

means for assigning each transmission unit to one packet among multiple
packets for the control channel, the one packet being determined by cycling through the
multiple packets.



determining transm ssion units in each tile to which
t he packet is mapped; and determ ning the set of
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transm ssion units in the at |east one tile to which
the packet is mapped and exclyuding the transm ssion
units unavail able for the control channel. 45. An
apparatus for wrel ess conmmunication, conprising:
means for determning transm ssjon units available for .
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sfraragonfurther chgnises:; nmeans for determining a set of
transm ssion units .for a packet fram anpng the . .
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Merdeans for sending or receiving the packet via the

set of transmission units. 46. The apparatus of claim

45, wheaws for dhisroiomg tic sseghemsnussnpr usitssfoathd pasket wom among

ile, each tile conprising a pluyrality of. transm.ssion
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transm ssion units in each tile; and neans for
assi gning each transm ssion unit to one packet anong
mul ti pl e packets for the control channel, the one
packet being determ ned by cycling through the
mul ti pl e packets.47. The apparatus of claim45,
wherein the control segnent conprises at |east one
tile, each tile conprising a plurality of transm ssion
units, and wherein the apparatus further conprises:
means for determning transm ssion units in each tile
to which the packet is mapped; and neans for
determining the set of transm ssion units for the
packet from anong the transm ssion units in the at
| east one tile to which the packet is mapped and
excluding the transm ssion units unavailable for the
control channel.



