
CONTROL RESOURCE MAPPING FOR AWIRELESS COMMUNICATION
SYSTEM [0001] The present application claims priority
to provisional U.S. Application Serial No. 60/883,387,
entitled "METHOD AND APPARATUS FOR UTILIZING OTHER
SECTOR INTERFERENCE (OSI) INDICATION," filed January
4, 2007, and provisional U.S. Application Serial No.
60/883,758, entitled "WIRELESS COMMUNICATION SYSTEM,"
filed January 5, 2007, both assigned to the assignee
hereof and incorporated herein by reference.
BACKGROUND I . Field [0002] The present disclosure
relates generally to communication, and more
specifically to techniques for sending control
information in a wireless communication system. 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 (SCFDMA)
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 stationmay transmit control
information to assign resources to terminals, to
acknowledge packets received from the terminals, to
inform the terminals of operating conditions at the
base station, etc. The control information sent by the
base station, although beneficial, represent overhead
in the system. [0005] There is therefore a need in the
art for techniques to efficiently send control
information in a wireless communication system.
SUMMARY [0006] Techniques for utilizing control
resources to send control information in a wireless
communication system are described herein. A control
segment may be used to send different control channels
and may include L tiles, where L > 1. Each tile may
include a plurality of transmission units, and each
transmission unit may correspond to (e.g., may be
mapped to) one subcarrier in one symbol period. A
plurality of control resources may be defined for the
control segment and may be assigned to the control
channels and used to send control information. [0007]
In one aspect, the plurality of control resources may
be mapped to the transmission units for the control
segment in a manner to achieve scalability for the
control segment, diversity for each control resource,
symmetric mapping of the plurality of control
resources across the L tiles, localized mapping for
sets of control resources, distributed mapping for
consecutive control resources, or any combination of
these features. 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 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 = I ,
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 onedesign of
diversity, each control resource may be mapped to
multiple (e.g., three) transmission units in different
locations of at least one tile to obtain diversity for
the control resource. [0008] In one design, a tile
index h and a transmission unit index r for a control
resource index R may be determined based on a mapping
scheme. A control resource with index R may be mapped
to a transmission unit with index r in a tile with
index h. Control information may be sent or received
via the control resource. [0009] In another aspect,
transmission units available for a given control
channel may be determined from among all transmission
units for a control segment and may exclude
transmission units unavailable for the control channel
(e.g., transmission units used for pilot, other
control channels, and/or other transmissions).
Multiple packets may be sent on the control channel in
the control segment. Each packet may be mapped to a
different set of transmission units, which may be
distributed across the transmission units available
for the control channel. In one design, the plurality
of transmission units in each tile may be traversed,
and each transmission unit may be assigned to one
packet by cycling through the multiple packets. Each
packet may be sent via its set of transmission units.
[0010] Various aspects and features of the disclosure
are described in further detail below. 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.[0022] FIG. 12 shows a process for communicating
control information. [0023] FIG. 13 shows an apparatus
for communicating control information. [0024] FIG. 14
shows a process for exchanging a control packet.
[0025] FIG. 15 shows an apparatus for exchanging a
control packet. [0026] FIG. 16 shows a block diagram
of a base station and a terminal. DETAILED DESCRIPTION
[0027] The techniques described herein may be used for
various wireless communication systems such as CDMA,
TDMA, FDMA, OFDMA and SC-FDMA systems. The terms
"system" and "network" are often used interchangeably.
A CDMA system may implement a radio technology such as
cdma2000, Universal Terrestrial Radio Access (UTRA),
etc. An OFDMA system may implement a radio technology
such as Ultra Mobile Broadband (UMB), Evolved UTRA
(E-UTRA), IEEE 802.16, IEEE 802.20, Flash-OFDM(r),
etc. UTRA and E-UTRA are described in documents from
an organization named "3rd Generation Partnership
Project" (3GPP). cdma2000 and UMB are described in
documents from an organization named "3rd Generation
Partnership Project 2" (3GPP2). These various radio
technologies and standards are known in the art. For
clarity, certain aspects of the techniques are
described below for UMB, and UMB terminology is used
in much of the description below. UMB is described in
3GPP2 C.S0084-001, entitled "Physical Layer for Ultra
Mobile Broadband (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 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
"sector" can refer to the smallest coverage area of a
base station and/or a base station subsystem serving
this coverage area.[0029] Terminals 120 may be
dispersed throughout the system, and each terminal may
be stationary or mobile. A terminal may also be
referred to as an access terminal (AT), a mobile
station, a user equipment, a subscriber unit, a
station, etc. A terminal may be a cellular phone, a
personal digital assistant (PDA), a wireless
communication device, a wireless modem, a handheld
device, a laptop computer, a cordless phone, etc. A
terminal may communicate with zero, one, or multiple
base stations on the forward and/or reverse link at
any given moment. [0030] For a centralized
architecture, a system controller 130 may couple to
base stations 110 and provide coordination and control
for these base stations. System controller 130 may be
a single network entity or a collection of network
entities. For a distributed architecture, the base
stations may communicate with one another as needed.
[0031] FIG. 2 shows a design of a superframe structure
200 that may be used for the forward link. The
transmission timeline may be partitioned into units of
superframes. Each superframe may span a particular
time duration, which may be fixed or configurable.
Each superframe may include a preamble followed by Q
physical layer (PHY) frames, where Q may be any
integer value. In one design, each superframe includes
25 PHY frames with indices of 0 through 24. The
superframe preamble may carry system information and
acquisition pilots. Each PHY frame may carry traffic 



data, control information/signaling, pilot, etc.
[0032] The time frequency resources in each PHY frame
may be partitioned into tiles. A tile may also be
referred to as a time frequency block, a resource
block, etc. A tile may cover a particular time and
frequency dimension, which may be fixed or
configurable. In one design, a tile includes physical
resources, e.g., a block of 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
hopports (which are logical resources). [0033] FIG. 3
shows a design of a tile 300. In this design, each PHY
frame covers 8 OFDM symbol periods, and tile 300
covers 16 hop-ports in 8 OFDM symbol periodsand
includes 128 transmission units. The 16 hop-ports for
the tile may be mapped to 16 contiguous subcarriers or
to 16 subcarriers distributed across all or a large
portion of the system bandwidth. A transmission unit
may correspond to one subcarrier in one OFDM symbol
period and may be used to send one symbol, which may
be a real or complex value. A transmission unit may
also be referred to as a subcarrier-symbol, a resource
element, etc. Pilot symbols may be sent on some of the
transmission units in the tile, and other symbols may
be sent on the remaining transmission units in the
tile. In the design shown in FIG. 3, the tile includes
18 transmission units for pilot symbols and 110
transmission units for other symbols. [0034] Referring
back to FIG. 2, each PHY frame may include T tiles
with indices 0 through T-I, where T may be dependent
on the system bandwidth. The 16 hop-ports in each tile
may be mapped to contiguous subcarriers or to
subcarriers distributed across the system bandwidth.
[0035] The system may utilize a set of control
channels to send different types of 



control information on the forward link. Table 1 lists
an example set of control channels and provides a
short description of each control channel. These
control channels are described in detail in the
aforementioned 3GPP2 C.S0084-001. Table 1[0036] In one
design, the control channels may be sent in an FL
control segment in each PHY frame. The FL control
segment may include a sufficient amount of resources,
e.g., a sufficient number of tiles, to carry the
control information for all of the control channels.
[0037] FIG. 4 shows a design of an FL control segment
400. In this design, the FL control segment includes a
common segment and zero or more (K) link assignment
block (LAB) segments with indices of 0 through K-I. In
the following description, the phrases "element with
index x" and "element x" are used interchangeably,
where element may refer to any quantity. The common
segment may include L FLCS tiles with indices of 0
through L-I, where L > 1 and may be a configurable
value. An FLCS tile is a tile used for the FL control
segment. The K LAB segments may include 3 K FLCS
tiles, with each LAB segment including three
consecutive FLCS tiles, as shown in FIG. 4. The FL
control segment may also be defined in other manners.
In one design, the common segment carries all of the
control channels in Table 1, possibly except for the
F-SCCH. The F-SCCH may be sent in the K LAB segments
if present or in the common segment otherwise. [0038]
In one design, the common segment may be partitioned
into NFLCS FLCS resources, where NFLCS 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:  Scalability - the mapping of FLCS
resources to transmission units in the L FLCS 



tiles should scale readily regardless of the number of
FLCS tiles,  Diversity - each FLCS resource may be
mapped to multiple transmission units to achieve
diversity for the FLCS resource, Symmetric mapping - L
consecutive sets of S FLCS resources may be mapped to
the same location in L consecutive FLCS tiles before
moving to another location of the FLCS tiles, where S
1 ,  Localized mapping - a set of multiple FLCS
resources may be mapped to adjacent transmission units
within an FLCS tile to observe similar channel
response,  Distributed mapping - consecutive FLCS
resources may be mapped to different FLCS tiles to
observe randomized channel response, and  Forbidden
zone - the FLCS resources may be mapped to available
transmission units and to avoid unavailable
transmission units in a forbidden zone. The above
features may be achieved as described below. [0039] In
one design, third order diversity may b e obtained by
mapping each FLCS resource to three transmission units
in up to three different FLCS tiles. Other diversity
orders (e.g., 2, 4, etc.) may also be obtained by
mapping each FLCS resource to different numbers of
transmission units. For clarity, much of the following
description assumes FLCS resource mapping to obtain
third order diversity. [0040] In a first FLCS resource
mapping scheme, the FLCS resources are mapped to
transmission units in the common segment in a manner
to achieve scalability, 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 b e 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: N FLCS = L1 10/3 J X L
= 3 6 X L ' O ) 



where " L J " denotes a floor operator. The N FLCS
FLCS resources may be assigned indices of 0 through N
FLCS - 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
36transmission units to which FLCS resources may be
mapped. The 36 transmission units in each tile segment
may be assigned indices 0 through 35 based on a
predetermined mapping. In the design shown in FIG. 5,
transmission unit 0 in time segment 0 occupies
hop-port 2 in OFDM symbol period 0, transmission unit
0 in time segment 1 occupies hop-port 4 in OFDM symbol
period 6, and transmission unit 0 in tile segment 2
occupies hop-port 6 in OFDM symbol period 0. The other
35 transmission units in each time segment are shown
in FIG. 5. [0043] FIG. 6 shows mapping of an FLCS
resource to three transmission units to achieve third
order diversity for the first FLCS resource mapping
scheme. In this design, an FLCS resource with index R
is mapped to three transmission units with index r in
all three tile segments 0, 1 and 2 of up to three
consecutive FLCS tiles. A mapping unit 610 may receive
the index R of the FLCS resource and may determine (i)
an index h of the first FLCS tile for the FLCS
resource and (ii) an index r of the transmission unit
to which the FLCS resource is mapped. FLCS resource R
may then be mapped to transmission unit r in tile
segment 0 of FLCS tile h, transmission unit r in tile
segment 1 of FLCS tile h+1, and transmission unit r in
tile segment 2 of FLCS tile h+2. For clarity, FIG. 6
shows three consecutive FLCS tiles being used for FLCS
resource R. The three FLCS tiles may also wrap around
as described below. [0044] In the design shown in FIG.
6, third order diversity is achieved by mapping the
FLCS resource to three transmission units in three
different FLCS tiles when L  3 . Furthermore, the FLCS
resource is mapped to three different tile segments in
the three FLCS tiles and thus occupies 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 = I , 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.[0046] In one design, localized mapping may be
achieved by mapping four consecutive FLCS resources to
a 2 x 2 cluster of four transmission units. Referring
back to FIG. 5, four consecutive FLCS resources may be
mapped to four adjacent transmission units 0 through 3
in the three tile segments, the next four consecutive
FLCS resources may be mapped to four adjacent
transmission units 4 through 7 in the three tile
segments, the next four consecutive FLCS resources may
be mapped to four adjacent transmission units 8
through 11 in the three tile segments, etc. The
wireless channel response may be assumed to be
relatively static across each cluster of four
transmission units. A value for a control channel may
be sent in four consecutive FLCS resources and may
then be mapped to a cluster of four adjacent
transmission units in each tile segment. This value
would then observe a relatively constant channel
response for each cluster, which may improve
demodulation performance. Transmission units 32
through 35 are in 1x 2 clusters to make use of the
remaining transmission units in the FLCS tile.
Localized mapping may also be performed for other
cluster sizes and shapes, e.g., 2 x 3 cluster, 3x 3
cluster, etc. [0047] For the first FLCS resource
mapping scheme, FLCS resource R may be mapped to three
transmission units according to the following
procedure. 1. Define h = LR/4j mod L . Eq (2) 2.
Define r = 4x LR/ (4 L)J + (R mod 4) . Eq (3) 3. For k
= {0, 1, 2 } 



a . Let pk = Fp ( r: ) , where Fp ( ) is a hop-port
mapping function for tile segment k. b. Let t k = Fs k
( X1 ) , where F ( ) is an OFDM symbol mapping
function for tile segment k. c . Let hk = (h + k) mod
L . Eq (4) d. The hop-port with index pk in the OFDM
symbol with index tk in the FLCS tile with index hk 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 element to the last
element in the set. "Cycling through" refers to going
through a set ofelements multiple times, e.g., from
the first element to the last element in the set each
time. [0049] FIG. 7 shows the mapping of FLCS
resources to different starting FLCS tiles for the
first FLCS resource mapping scheme. Equation (2)
cycles through the NFLCS FLCS resources for the common
segment and maps each set of four FLCS resources to a
respective starting FLCS tile, begining with FLCS tile
0 and wrapping back to FLCS tile 0 after reaching FLCS
tile L-I. For the first 4L FLCS resources, FLCS
resources 0 through 3 are mapped to starting FLCS tile
0, FLCS resources 4 through 7 are mapped to starting
FLCS tile 1, and so on, and FLCS resources 4L-4
through 4L-1 are mapped to starting FLCS tile L-I. For
the next 4L FLCS resources, FLCS resources 4L through
4L+3 are mapped to starting FLCS tile 0, FLCS
resources 4L+4 through 4L+7 are mapped to starting
FLCS tile 1, and so on, and FLCS resources 8L-4
through 8L- 1 are mapped to starting FLCS tile L-I.
The mapping continues until all FLCS resources are
mapped to appropriate starting FLCS tiles. The FLCS
resources are mapped in sets of four to achieve
localized mapping for each set of four FLCS resources
(except for the last 6L FLCS resources, which are
mapped to transmission 



units 32 through 35). The mapping in FIG. 7 is
symmetric in that L consecutive sets of four FLCS
resources are mapped to the same cluster of four
transmission units in the L FLCS tiles, and then the
next L consecutive 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 ho, hi and h2, which are computed
as shown in equation (4). h o is equal to the starting
FLCS tile index h provided by equation (2). hi and h2
are for the next two FLCS tiles, which may wrap around
to 0 after reaching L-I due to the mod L operation. h2
may be equal to h if L=2, and hi and h2 may be equal
to h if L=I.[0052] Each FLCS resource is mapped to
three transmission units with the same index r in the
three tile segments 0, 1 and 2. For each tile segment
k, where k e {0, 1, 2 }, function Fp ( ) provides the
hop-port pk for transmission unit r, and function F (
) provides the OFDM symbol period tk for transmission
unit r . Functions Fp ( ) and Fs ( ) for tile segment
0 may be determined by the left tile segment in FIG.
5, functions Fp ( ) and F1 ( ) for tile segment 1 may
be determined by the middle tile segment, and
functions Fp ( ) and Fs 2 ( ) for tile segment 2 may
be determined by the right tile segment. For the
design described above, FLCS resource R is mapped to
(i) transmission unit r at hop-port p o in OFDM symbol
period to of tile segment 0 in FLCS tile ho, (ii)
transmission unit r at hop-port pi in OFDM symbol
period t i of tile segment 1 in FLCS tile hi, and
(iii) transmission unit r at hop-port p in OFDM symbol
period t2 



of tile segment 2 in FLCS tile h2. [0053] In a second
FLCS resource mapping scheme, the FLCS resources are
mapped to transmission units in the common segment in
a manner to achieve scalability, third order
diversity, and avoidance of forbidden zone. The second
FLCS resource mapping scheme may also be referred to
as a Distributed Resource Channel (DRCH) mapping
scheme. [0054] FIG. 8 shows a design of an FLCS tile
that may be used for the second FLCS resource mapping
scheme. In this design, transmission units within a
forbidden zone and unavailable 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
NAVAIL is 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
NAVAIL - 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.[0055] For the second FLCS resource mapping scheme,
the total number of FLCS resources for the common
segment may be given as: NFLCS = LNAVAIL /3J XL . Eq
(5) The NFLCS FLCS resources may be assigned indices
of 0 through NFLCS - 1. The number of FLCS resources
per FLCS tile, M, may be given as: M = LNAVAIL/3J . Eq
(6) [0056] FIG. 9 shows mapping of an FLCS resource to
three transmission units to achieve third order
diversity for the second FLCS resource mapping scheme.
In this design, an FLCS resource with index R is
mapped to three transmission units in up to 



three consecutive FLCS tiles. A mapping unit 910 may
receive the index R of the FLCS resource and may
determine (i) an index h of the first FLCS tile for
the FLCS resource and (ii) an index r of the
transmission unit in the first FLCS tile to which the
FLCS resource is mapped. FLCS resource R may then be
mapped to transmission unit r in FLCS tile h,
transmission unit r+M in FLCS tile h+1, and
transmission unit r+2M in FLCS tile h+2. For clarity,
FIG. 9 shows three consecutive FLCS tiles being used
for FLCS resource R. The three FLCS tiles may also
wrap around as described below. [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. Define h = R mod L . Eq (7) 2. Define r
= LR/ Lj . Eq (8) 3. For k = {0, 1, 2 } a . Let rk = k
x LNAvAiL/ 3j + r . Eq (9) b. Let hk = (h + k) mod L .
Eq (IO) c . The transmission unit with index rk in the
FLCS tile with index hk is allocated to the FLCS
resource with index R.[0059] FIG. 10 shows the mapping
of FLCS resources to different starting FLCS tiles for
the second FLCS resource mapping scheme. Equation (7)
cycles through the NFLCS FLCS resources for the common
segment and maps each FLCS resource to a respective
starting FLCS tile, starting with FLCS tile 0 and
wrapping back to FLCS tile 0 after reaching FLCS tile
L-I. For the first L FLCS resources, FLCS resources 0
through L-I are mapped to starting FLCS tiles 0
through L-I, respectively. For the next L FLCS
resources, FLCS resources L through 2L-1 are mapped to
starting FLCS tiles 0 through L-I, respectively. The
mapping continues until all FLCS resources are 



mapped to appropriate starting FLCS tiles. The mapping
in FIG. 10 is symmetric in that L consecutive FLCS
resources are mapped to the same transmission unit in
the L FLCS tiles, and then the next L consecutive FLCS
resources are mapped to another transmission unit in
the L FLCS tiles, etc. [0060] FIG. 10 also shows the
mapping of each FLCS resource to transmission units
for the second FLCS resource mapping scheme. For each
FLCS tile, equation (8) maps the first FLCS resource
in the FLCS tile to transmission unit 0, the second
FLCS resource to transmission unit 1, and so on.
[0061] Each FLCS resource may be mapped to three
different transmission units with indices ro, r i and
r2 in up to three different FLCS tiles with indices
ho, hi and h2, respectively, which are computed as
shown in equations (9) and (10). h o is equal to the
starting FLCS tile index h provided by equation (7).
hi and h2 are for the next two FLCS tiles, which may
wrap around to 0 after reaching L-I due to the mod L
operation. ro is equal to the transmission unit index
r provided by equation (8). h2 may be equal to h if
L=2, and hi and h2 may be equal to h if L=I. r i is
equal to r+M, and r2 is equal to r+2M. FLCS resource R
is mapped to transmission unit ro in FLCS tile ho,
transmission unit ri in FLCS tile hi, and transmission
unit r2 in FLCS tile h2. [0062] For the second FLCS
resource mapping scheme, transmission units 0 through
M-I 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 F ( ) and F ( )
mapping functions for the three tile segments.[0063]
The system may support only the first FLCS resource
mapping scheme, only the second FLCS resource mapping
scheme, or both mapping schemes. If both mapping
schemes are supported, then either the first or second
FLCS resource mapping scheme may be selected for use.
For example, a parameter UseDRCHForFLCS may be 



set to 0 to select the first FLCS resource mapping
scheme or to 1 to select the second FLCS resource
mapping scheme. [0064] Two FLCS resource mapping
schemes have been described above for the common
segment. The FLCS resources may also be mapped to the
available transmission units in the L FLCS tiles for
the common segment in other manners based on other
FLCS resource mapping schemes. [0065] The control
channels in Table 1 may be sent on the common segment
in various manners. The number of FLCS resources to
assign to each control channel may be dependent on the
amount of control information to send on that control
channel as well as the manner in which the control
information is sent. In one design, the first seven
control channels in Table 1 are sequentially assigned
FLCS resources. Table 2 shows a design for
sequentially assigning FLCS resources to the seven
control channels. Table 2 [0066] In one design, Na ACK
values may be sent on the F-ACKCH, where Na  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, Z0
1, Z02, Zi0, Z11, Zi2, Z20, Z2i, Z22, Z30, Z3i, Z32 )
, where Z is the symbol to be sent on FLCSresource i
in the j-th FLCS tile. The symbol sequence may be
generated based on the ACK value, a sector identifier
(ID) for a sector sending the ACK value, and a Medium
Access Control (MAC) ID of a recipient terminal. Four
4-chip orthogonal sequences (e.g., four columns of a 4
x 4 DFT matrix) may be used for four ACK values that
may be sent simultaneously on the same set of FLCS
resources. The symbol sequence for each ACK value may
be generated based on the orthogonal sequence for that
ACK value. For each ACK value, each set of four
symbols ZOj , Zlj5 Z2, and Z j may be generated based
on the orthogonal sequence for that ACK value and sent
on four adjacent transmission units in one FLCS tile j
. [0067] In one design, Nb start of packet (SP) values
may be sent on the F-SPCH, where Nb  0 , and up to
four SP values may be sent in a set of four FLCS
resources. A 



sequence of 12 symbols may be generated for each SP
value based on that SP value and the sector ID, e.g.,
in similar manner as the ACK values. Four 4-chip
orthogonal sequences may be used for up to four SP
values that may be sent simultaneously on the same set
of four FLCS resources. [0068] In one design, Nc
reverse activity bit (RAB) values may be sent on the
FRABCH, where Nc  0 , and each RAB value may be sent
in two FLCS resources. A sequence of 6 symbols {co,
C1, C, C3, C, C5} may be generated for each RAB value
based on that RAB value and the sector ID. The symbol
sequence may be sent on six transmission units for two
FLCS resources. [0069] In one design, Nd PQI reports
may be sent on the F-PQICH, where Nd  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, C1, C2, C3, C,
C5} 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, Ne
fast OSI reports may be sent on the F-FOSICH, where Ne
0 , 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 {co, C1, C2, C3, C4, C5} 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 twoFLCS resources. To reduce
transmit power, a fast OSI value of OOOO', which is
most likely to be sent, may be mapped to a sequence of
symbols with zero value. [0071] In one design, Nf
interference-over-thermal (IOT) reports may be sent on
the F-FIOTCH, where Nf > 0 , and each IOT report may
be sent in two FLCS resources. An IOT report may
include a 4-bit IOT value and may be encoded and
mapped to a sequence of 6 symbols {c0, C1, C2, C3, C4,
c5} based on that IOT value and the sector ID. The
symbol sequence for each IOT report may be sent on six
transmission units for two FLCS resources. 



[0072] In one design, Ng power control (PC) bits may
be sent on the F-PCCH, where N g  0 , and up to three
PC bits may be sent on one FLCS resource. A symbol may
be generated for each PC bit based on that PC bit and
the sector ID. Up to three symbols for up to three PC
bits may be sent on three transmission units for one
FLCS resource. [0073] Table 2 shows a specific design
for assigning FLCS resources to the control channels.
In this design, control channels that benefit from
localized mapping, such as the F-ACKCH and F-SPCH, are
allocated FLCS resources first. These FLCS resources
are mapped to adjacent transmission units. Control
channels that do not benefit from localized mapping,
such as the F-PCCH, are allocated FLCS resources last.
These FLCS resources may be mapped to transmission
units 32 through 35 located throughout the FLCS tiles.
The FLCS resources may also be assigned 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 N SYM symbols with QPSK or to N
SYM/2 symbols with 16-QAM. Thus, one packet may be
sent in N SYM transmission units with QPSK, and two
packets may be sent in N SYM 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) ortwo packets sent with 16-QAM and having
indices (a, 0) and (a, 1), where a e {0, ..., P - l }
is an index for packet-pair, and 0 and 1 denote
packets 0 and 1 (if applicable) for the packet-pair.
[0076] In a first F-SCCH mapping scheme, the P
packet-pairs may be mapped to 



transmission units in the L FLCS tiles of the common
segment according to the following procedure. 1.
Initialize the hop-port counter i, block counter k,
OFDM symbol counter j to 0. 2. Initialize modulation
symbol index p(n) = 0, for n = 0, 1, 2, . .., P- 1. 3.
If hop-port counter i is a usable hop-port for the
F-SCCH, a . Define a = (k + j + i) mod P. Eq ( 11) b.
Define b = 0 if packet with index (a, 0) is sent using
QPSK. Define b = p(a) mod 2 otherwise. Eq (12) c .
Populate modulation symbol with index p(a) from the
packet with index (a, 0) on the i-th hop-port of the
j-th OFDM symbol in the k-th FLCS tile of the common
segment if this packet is sent using QPSK. d. Populate
modulation symbol with index Lp(a)/2)J 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 the common
segment if this packet is sent using 16-QAM. e .
Increment p(a) by 1. 4. Increment i by 1. If i = 16,
set k = k + 1 and set i = 0. 5. If k > L, set k = 0
and increment j by 1. 6. If j > 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 ismapped to this transmission
unit, and index p(a) is incremented. If 16-QAM is
used, then symbols from two packets in the packet-pair
are alternately mapped to the available transmission
units for this packet-pair, e.g., a symbol from packet
(a, 0) is mapped to an available transmission unit for
packet-pair a, then a symbol from packet (a, 1) is
mapped to the next available transmission unit for
packet-pair a, etc. [0079] After traversing through
all transmission units/hop-ports in one OFDM symbol
period, the procedure traverses through all
transmission units in the next OFDM symbol period and
repeats the mapping. By traversing through all
transmission units in all L FLCS tiles of the common
segment, each available transmission unit may be
identified and used for the F-SCCH. [0080] FIG. 11
shows an example mapping of five packet-pairs for the
F-SCCH to transmission units in the common segment
based on the first F-SCCH mapping scheme. For
simplicity, each packet-pair includes one packet sent
using QPSK. For each FLCS tile in the common segment,
the packet mapped to each transmission unit in that
FLCS tile is labeled in FIG. 11. The transmission
units not available for the F-SCCH are shown with grey
shading and marked with "X". The transmission units
available for the F-SCCH are shown without shading,
and each 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.[0082] The F-SCCH may also be sent in the K LAB
segments. In one design, P packet-pairs for the F-SCCH
may be sent in each LAB segment comprising 3 FLCS
tiles, where P may be dependent on the number of
symbols per packet-pair and the number of available
transmission units per LAB segment. A total of P-K
packet-pairs with indices of 0 through P-K-I may be
sent in the K LAB segments. Each packet-pair may
include either one packet sent with QPSK and having an
index (a, 0) or two packets sent with 16-QAM and
having indices (a, 0) and (a, 1), where a e {0, ..., P
K - 1} is an index for packet-pair, and 0 and 1 denote
packets 0 and 1 (if applicable) for the packet-pair.
[0083] In a second F-SCCH mapping scheme, P
packet-pairs with indices of q-P to (q+l)-P - 1 may be
mapped to transmission units in the three FLCS tiles
of LAB segment q, for q e {0, ..., K - 1} , according
to the following procedure. 1. Initialize the hop-port
counter i, block counter k, OFDM symbol counter j to
0. 2. Initialize modulation symbol index p(n) = 0, for
n = q-P, . .., (q+ I)-P-I . 3. If hop-port counter i
is a usable hop-port for the F-SCCH, a . Define a =
[(k + j + i) mod P] + q-P. Eq (13) b. Define b = 0 if
packet with index (a, 0) is sent using QPSK. Define b
= p(a) mod 2 otherwise. Eq (14) c . Populate
modulation symbol with index p(a) from the packet with
index (a, 0) 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 QPSK. d. Populate modulation
symbol with index Lp(a)/2)J 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. Increment i by 1. If i =
16, set k = k + 1 and set i = 0. 5. If k > 3, set k =
0 and increment j by 1. 6. If j > 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 schemewhereas the P
packet-pairs for the F-SCCH are mapped to L FLCS tiles
for the common segment in the first scheme. Second,
the available transmission units in the three FLCS
tiles for LAB segment q for the second scheme may be
different from the available transmission units in the
L FLCS tiles for the common segment in the first
scheme. Third, index a keeps track of the P packets
sent in each LAB segment for the second scheme and
keeps track of the P packets for the F-SCCH in the
first scheme. For both schemes, the P packet-pairs are
cycled through and mapped to different transmission
units by traversing through these transmission units
in a predetermined order. These two schemes distribute
the symbols for each packet approximately uniformly
across each FLCS tile used for the packet. [0085] Two
F-SCCH mapping schemes have been described above for
the F-SCCH. The packets for the F-SCCH may also be
mapped to the available transmission units based on
other mapping schemes. In another F-SCCH mapping
scheme, the available transmission units may be
determined initially, and the P packet-pairs may be
sequentially mapped to these available transmission
units. In this scheme, a single counter p(a) may be
maintained for all P packet-pairs. [0086] FIG. 12
shows a design of a process 1200 for communicating
control information. Process 1200 may be performed by
a base station and/or a terminal. A tile index h and a
transmission 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. Each 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 thesame location in the L tiles.
Different batches of L consecutive sets of S control
resources may be mapped to different locations of the
L tiles. [0088] In one design of localized mapping,
multiple sets of S control resources may be formed for
the plurality of control resources, where S > 1. Each
set of S control resources may be mapped to a cluster
of S adjacent transmission units in each of at least
one tile. The multiple sets of S control resources may
be traversed, and each set of S control resources may
be mapped to at least one tile determined by cycling
through the L tiles. In one design, S = 4 , and each
set of four control resources may be mapped to a
cluster of four adjacent transmission units in each of
at least one tile, e.g., as shown in FIG. 7 and
equations (2) and (3). In one design of distributed
mapping, the plurality of control resources may be
traversed, and each control resource may be mapped to
at least one tile determined by cycling through the L
tiles, e.g., as shown in FIG. 10 and equations (7) and
(8). [0089] The control resource with index R may be
mapped to multiple (e.g., three) transmission units in
at least one tile among the L tiles to obtain
diversity for the control resource. The multiple
transmission units may be in different locations of
the at least one tile. The indices of the multiple
transmission units may be determined based on the
transmission unit index r . 



[0090] In one design of diversity, each tile may be
associated with multiple tile segments, and each 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
preassigned 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.[0092] The plurality of control resources may
be assigned to a plurality of control channels, one
control channel at a time and in a predetermined
order. A control channel relying on localized mapping
may be assigned control resources first, and a control
channel not relying on localized mapping may be
assigned control resources later. [0093] FIG. 13 shows
a design of an apparatus 1300 for communicating
control information. Apparatus 1300 includes means for
determining a tile index h and a transmission unit
index r for a control resource index R (module 1312),
means for mapping a control resource with index R to a
transmission unit with index r in a tile with index h
(module 1314), and means for sending or receiving
control information via the control resource (module
1316). [0094] FIG. 14 shows a design of a process 1400
for exchanging control information. Process 1400 may
be performed by a base station and/or a terminal.
Transmission units available for a control channel
(e.g., the F-SCCH) may be determined from among all
transmission units for a control segment (e.g., a
common segment or a LAB segment) in which the control
channel is sent and may exclude 



transmission units unavailable for the control channel
(block 1412). The unavailable transmission units may
include transmission units used for pilot, other
control channels, other transmissions, etc. [0095] A
set of transmission units for a packet may be
determined from among the transmission units available
for the control channel and may be distributed across
these available transmission units (block 1414). The
control segment may include at least one tile, and
each tile may include a plurality 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 segmentin which the control channel is sent
and excluding transmission units unavailable for the
control channel (module 1512), means for determining a
set of transmission units for a packet from among the
transmission units available for the control channel
(module 1514), and means for sending or receiving the
packet via the set of transmission units (module
1516). [0097] The modules in FIGS. 13 and 15 may
comprise processors, electronics devices, hardware
devices, electronics components, logical circuits,
memories, etc., or any combination thereof. [0098]
FIG. 16 shows a block diagram of a design of a base
station 110 and a terminal 120, which are one of the
base stations and one of the terminals in system 100
in FIG. 1. At base station 110, a transmit (TX) data
processor 1614 may receive traffic 



data from a data source 1612 for terminals scheduled
for transmission on the forward link and control
information for different control channels from a
controller/processor 1620. For example,
controller/processor 1620 may provide control
information for the control channels in Table 1. A
scheduler 1630 may provide assignments of resources
for the scheduled terminals, and these assignments may
be sent in the control information. TX data processor
1614 may process (e.g., encode and symbol map) the
data and control information, perform modulation
(e.g., for OFDM), and provide output chips. A
transmitter (TMTR) 1616 may condition (e.g., convert
to analog, filter, amplify, and upconvert) the output
chips and generate a forward link signal, which may be
transmitted via an antenna 1618. [0099] At terminal
120, an antenna 1652 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
atransmitter 1676 to generate a reverse link signal,
which may be transmitted via antenna 1652. At base
station 110, the reverse link signals from terminal
120 and other terminals may be received by antenna
1618, conditioned by a receiver 1632, and demodulated
and decoded by an RX data processor 1634. [00101]
Controllers/processors 1620 and 1660 may direct the
operation at base station 110 and terminal 120,
respectively. Controller/processor 1620 may direct
transmission of data and control information on the
forward link and may determine the 



control resources to use for each control channel.
Controller/processor 1620 and/or 1660 may perform
process 1200 in FIG. 12, process 1400 in FIG. 14,
and/or other processes for the techniques described
herein. Memories 1622 and 1662 may store program code
and data for base station 110 and terminal 120,
respectively. [00102] The techniques described herein
may be implemented by various means. For example,
these techniques may be implemented in hardware,
firmware, software, or a combination thereof. For a
hardware implementation, the processing units used to
perform the techniques at an entity (e.g., a base
station or a terminal) may be implemented within one
or more application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays
(FPGAs), processors, controllers, micro-controllers,
microprocessors, electronic devices, other electronic
units designed to perform the functions described
herein, a computer, or a combination thereof. [00103]
For a firmware and/or software implementation, the
techniques may be implemented with 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 versatiledisc (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.



[00104] 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 designs described herein but is to be
accorded the widest scope consistent with the
principles and novel features disclosed herein.
[00105] WHAT IS CLAIMED IS:CLAIMS 1. An apparatus for
wireless communication, comprising: at least one
processor configured to determine a tile index h and a
transmission unit index r for a control resource index
R, and to map 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 control segment comprising L
tiles, where L is one or greater, and each tile
comprising a plurality of transmission units; and a
memory coupled to the at least one processor. 2. The
apparatus of claim 1, wherein the at least one
processor is configured to determine the tile index h
and the transmission unit index r for the control
resource index R based on a mapping scheme that
distributes the plurality of control resources across
the L tiles for any value of L. 3. The apparatus of
claim 1, wherein the at least one processor is
configured to form multiple sets of S control
resources for the plurality of control resources,
where S is one or greater, and to map each batch of L
consecutive sets of S control resources to S
transmission units at same location in the L tiles. 4.
The apparatus of claim 1, wherein the at least one
processor is configured to form multiple sets of S
control resources for the plurality of control
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
controlresources, and to map each set of four control
resources to four adjacent transmission units in each
of at least one tile among the L tiles. 7. The
apparatus of claim 1, wherein the at least one
processor is configured to traverse through the
plurality of control resources, and to map each
control resource to at least one tile determined by
cycling through the L tiles. 8. The apparatus of claim
1, wherein the at least one processor is configured to
map 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. 9. The apparatus of claim 8, wherein the at least
one processor is configured to map the control
resource with index R to the multiple transmission
units in different locations of the at least one tile.
10. The apparatus of claim 1, wherein the at least one
processor is configured to map the control resource
with index R to three transmission units in at least
one tile among the L tiles to obtain third order
diversity for the control resource, the three
transmission units comprising the transmission unit
with index r in the tile with index h. 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 tomap the control resource with index R to
one transmission unit in each of the multiple tile
segments for at least one tile among the L tiles. 14.
The apparatus of claim 13, wherein transmission units
in each tile segment have pre-assigned indices. 15.
The apparatus of claim 1, wherein transmission units
available for use in each tile are assigned unique
indices, and wherein the at least one processor is
configured to map the control resource with index R to
multiple transmission units with different indices in
at least one tile among the L tiles, and to determine
the indices of the multiple transmission units based
on the transmission unit index r. 16. The apparatus of
claim 15, wherein the indices of the multiple
transmission units are spaced apart by M, where M is
greater than one and 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. 17. The apparatus of claim 1,
wherein the at least one processor is configured to
send control information via the control resource to
at least one terminal. 18. The apparatus of claim 1,
wherein the at least 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 acontrol segment
comprising L tiles, where L is one or greater, and
each tile comprising a plurality of transmission
units. 



21. The method of claim 20, further comprising :
forming multiple sets of S control resources for the
plurality of control resources, where S is one or
greater; and mapping each batch of L consecutive sets
of S control resources to S transmission units at same
location in the L tiles. 22. The method of claim 20,
further comprising: forming multiple sets of S control
resources for the plurality of control resources,
where S is greater than one; and 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. 23. The method of claim 20, further
comprising : forming multiple sets of S control
resources for the plurality of control resources,
where S is one or greater; traversing through the
multiple sets of S control resources; and mapping each
set of S control resources to at least one tile
determined by cycling through 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:means for determining a tile
index h and a transmission unit index r for a control
resource index R; and means for 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 control segment comprising L tiles,
where L is one or greater, and each tile comprising a
plurality of transmission units. 27. 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; and
means for mapping each batch of L consecutive sets of
S control resources to S transmission units at same
location in the L tiles. 28. 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 greater than one; and
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.31. The
apparatus of claim 26, further comprising: means for
assigning the plurality of control resources to a
plurality of control channels, one control channel at
a time and in a predetermined order. 32. A computer
program product, comprising: a computer-readable
medium comprising: 



code for causing at least one computer to determine a
tile index h and a transmission unit index r for a
control resource index R; and code for causing the at
least one computer to map 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 control segment
comprising L tiles, where L is one or greater, and
each tile comprising a plurality of transmission
units.. 33. An apparatus for wireless communication,
comprising: at least one processor configured to
determine 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, 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.37. The apparatus of claim 36, wherein the at
least one tile has same pattern of unavailable
transmission units. 38. The apparatus of claim 36,
wherein the at least one processor is configured to
traverse through the plurality of transmission units
in each tile, and to assign each transmission unit to
one packet among multiple packets for the control
channel, the one packet being determined by cycling
through the multiple packets. 39. The apparatus of
claim 36, wherein the at least one processor is 



configured to determine transmission units in each
tile to which the packet is mapped, and to determine
the set of transmission units for the packet from
among the transmission units in the at least one tile
to which the packet is mapped and excluding the
transmission units unavailable for the control
channel. 40. The apparatus of claim 33, wherein the
control segment comprises a plurality of tiles, each
tile comprising a plurality of transmission units, and
wherein the set of transmission units for the packet
is in a subset of the plurality of tiles. 41. The
apparatus of claim 33, wherein the control segment
comprises three tiles for each of at least one
segment, each tile comprising a plurality 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.43. The method of claim 42,
wherein the control segment comprises at least one
tile, each tile comprising a plurality of transmission
units, and wherein the method further comprises:
traversing through the plurality of transmission units
in each tile; and 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. 44. The method of claim
42, wherein the control segment comprises at least one
tile, each tile comprising a plurality of transmission
units, and wherein the method further comprises: 



determining transmission units in each tile to which
the packet is mapped; and determining the set of
transmission units for the packet from among the
transmission units in the at least one tile to which
the packet is mapped and excluding the transmission
units unavailable for the control channel. 45. An
apparatus for wireless communication, comprising:
means for 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; 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.47. 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 determining transmission units in each tile
to which the packet is mapped; and means for
determining the set of transmission units for the
packet from among the transmission units in the at
least one tile to which the packet is mapped and
excluding the transmission units unavailable for the
control channel. 


