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BACKGROUND

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). 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, 3GPP LTE systems, and orthogonal frequency division
multiple access (OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions 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



reverse links. The forward link (or downlink) refers
to the communication link fromthe base stations to
W@ b@otzaowd nal s, and the reverse link (or upli nkQT/D8f089/638713
to theconmunication Iink fromthe termnals to the
base stations. This communi caion |link may be
established via a single-input-single-output (SISO,
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Bathinb Rlc@rd MK frolthd REAMANLE e Halvt Moy ThRRomhRR%alioMlink
M MO system enploys multiple (Nr) transmt antennas

ERGRS et b Bt FOPRR LS B Rl tpasppt-ovien

R recei.ve antenn may be osed into Ns

Mt GanttbfARur st e M ASFAEBEERE et o as
spatial channels, where Ns mn{NT, NR} . Each of the .

05 hdepende¥IMEhwiisel amplyy B8 lphaeV Bamsnyt pepryiagand multiple
The M MO system can provide i nproved perfornance
(7&) geceiviei agtvanag for datg posmiasidih.ok M@ tcbannebfarmbil by the) N7
if the additional dinensionalities created by the
fuhdinlipdiR] Nf RBSiNE hintaiths MeS VR caimbeddd astodVanddpehdsh€ Bhannels,
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beanform ng gain on the forward |ink when nultiple
addi EAR JinddnSioaY|ai ds dbdatedy thb endese BEndoit Ald reb¥ivaEMeSifas are
point (AP) is also known as a base station and is the
Réfif.qof the wirel ess systemthat allows user access to
an access termnal (AT) or nobile station (MS).SUMVARY

7] Disgl g)isana rat us. and thooé1
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a. method for_ _describing channel resources_ conprising
division duplex (FDD) systems. In a TDD system, the forward and reverse link
transmissions are on the same frequency region so that the reciprocity principle allows
the estimation of the forward link channel from the reverse link channel. This enables
the access point to extract transmit beamforming gain on the forward link when multiple
antennas are available at the access point. An access point (AP) is also known as a base

station and is the part of the wireless system that allows user access to an access

terminal (AT) or mobile station (MS).



al  ocating channel resources for a plurality of tiles;
and determ ning a description of the channel resources
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performng one or nore of the follow ng steps: a)
conparing the size of the tild to a tile size
threshold (THsl ze) to determne if the size of the
tile is small or large; b) conparing the allocation of
el resources to the tile to an allocation
(THauocatlon) to determine if the allocation
of the channel resources is sparse or not sparse; and
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resources within the tile is regularly spaced or not
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an apparatus for describing channel resources

glogvatin tit@ndnciduk &k facepllimnityesfcdiad ghd getethi@mpat d@eription of the
relating to the allocated channel resources; and a

H{aﬂﬁ&%&{uré‘e‘g YRb&gedol B i @@g%nrﬁft? bf s %ﬂ)&l‘f@trrﬁn% one or more
codes, mhereln the software codes are I nstruction
rocessor. to ate chan

b B FTRRURE sy EF%‘?%%Y% Shize Br B SR CuSRF Mol G 0
escr.i tlon ofaé hannel Eéources al | oc te@ faor a
"i’tF@lIB? ifithgsigt eyls smatlior &2%yP) FePPYHIE the aberstign of the
nore of the fO||0MAng steps. i) conpare the size of
elrraneliegouress 4o thieltde & aneallohtehibrashgldiEHam)ot)do determine if the
determne if the size of the tile is small or |arge;
aligcatiompfthe chdrmchick@eadsiioppapde drivet grasenehd ¢)akouindesg tfahe
the tile to an allocation threshold (THauocatlon) to
fedcation Betht thidh@l Rb&REANn &e t18%s &E@lﬁﬂ? lspefc@§ @yﬁ&%gulaﬂy

IS sparse or not sparse; and iii) determne if
ﬁll ation of the channel resources within the tlle IS
regularly spaced or not regularly spaced.[0009]
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channel resources for a plurality of tiles; and neans
FCSPUTERY MM BINENan Welges fopexdrnging ierrasionrelating &oihe alacated
allocated for a tile of

channel resources; and a processor coupled with a memory storing software codes,

wherein the software codes are instructions implemented by the processor to allocate
channel resources for a plurality of tiles and to determine a description of the channel
resources allocated for a tile of the plurality of tiles by performing one or more of the
following steps: 1) compare the size of the tile to a tile size threshold (THg;,.) to
determine if the size of the tile is small or large; ii) compare the allocation of the
channel resources to the tile to an allocation threshold (TH jocation) to determine if the
allocation of the channel resources is sparse or not sparse; and iii) determine if the
allocation of the channel resources within the tile is regularly spaced or not regularly

spaced.



the plurality of tiles by perform ng one or nore of

the followi ng steps: a) conparing the size of the tile
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size of the tile is small or large; b) conparing the

al l ocation of the channel resdurces to the tile to an

all ocation threshold (THaiiocatlon) to determne if

the allocation of the channel resources is sparse or
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| Towi ng detailed description, wherein it is shown
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tiles by performing one or more of the following steps: a) comparing the size of the tile
to a tile size threshold (THsiz) to determine if the size of the tile is small or large; b)
comparing the allocation of the channel resources to the tile to an allocation threshold
(THaitocation) to determine if the allocation of the channel resources is sparse or not
sparse; and ¢) determining if the allocation of the channel resources within the tile is
regularly spaced or not regularly spaced.

[0011] Advantages of the present disclosure include a way of describing channel
resources which is more efficient in terms of memory usage.

[0012] It is understood that other aspects will become readily apparent to those

skilled in the art from the following detailed description, wherein it is shown and



BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] Figure 1
illustrates an exanple of a nultiple access wirel ess

W@ oovpizdod@t i on system [0014] Figure 2 illustre€BESzN9/038713
exanpl e bl ock diagramof a transmitter system (a.k. a.
access point) and a receiver System (a.k.a. access
termnal) in a MM system [0015] Figure 3
illustrates exanples of tiles in a time-frequency
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for channel resource description. [0018] Figure 8
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processor in conmmunication with a nenory for executing
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Figure 9 illustrates an exanple of a device suitable
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aspects. The detailed description includes

giRRGlidiscoeUatd $10bRE BroRbaM RaSarPLinR(OMBIIFNY cRannels.
t hor ough understandi ng of the present disclosure.

[0017] Figure 7 illustrates an example flow diagram for channel resource
description.
[0018] Figure 8 illustrates an example of a device comprising a processor in

communication with a memory for executing the processes for channel resource

description.

[0019] Figure 9 illustrates an example of a device suitable for channel resource
description.

DETAILED DESCRIPTION

[0020] The detailed description set forth below in connection with the appended

drawings is intended as a description of various aspects of the present disclosure and is
not intended to represent the only aspects in which the present disclosure may be
practiced. Each aspect described in this disclosure is provided merely as an example or
illustration of the present disclosure, and should not necessarily be construed as

preferred or advantageous over other aspects. The detailed description includes specific



However, it will be apparent to those skilled in the

art that the present disclosure may be practiced
wWoRahaeav4d hese specific details. In sone instaPCBEES2009/038713

wel | - known structures and devices are shown in bl ock

diagramformin order to avoi @ obscuring the concepts

of the present disclosure. Acronyns and ot her

descriptive term nol ogy may be used nerely for
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[0022] The techniques described herein may be used for various wireless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
FDMA (SC-FDMA) networks, etc. The terms “networks” and “systems” are often used
interchangeably. A CDMA network may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and Low Chip Rate (LCR). ¢dma2000 covers IS-2000,
IS-95 and IS-856 standards. A TDMA network may implement a radio technology such

as Global System for Mobile Communications (GSM). An OFDMA network may

implement a radio technology such as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE



as d obal System for Mobile Conmunications (GSM. An

OFDMA network may i nplenent a radi o technol ogy such as
WEWAIZS4UTRA (E- UTRA), | EEE 802.1 1, | EEES802. RGI/USTOB#038713

802. 20, Flash-OFDMr), etc. UTRA, E-UTRA, and GSM are

part of Universal Mobile Tel e¢omunicati on System

(UMFS). Long Term Evolution (LTE) is an upcom ng

rel ease of UMIS that uses E-UTRA. UTRA, E-UTRA, GSM
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description below Additionally, one skilled in the
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access techni que. C—FDWA has sim | ar perfornmance and
dessupiiombalgwt Welddonallypae skilled anihe extiviapldgndogand that many
OFDVA system SC-FDVA signal has | ower peak-to-average
pongrles atradio @BARR)cchiedagisecroploiy¢dby wrerue mtireddsm gyseems, including
carrier structure. SC- FDVA has drawn great attention,
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[‘0%39] Term %fl%leuctalrr(i)er el(_];.ll-eEI)C’y Nision mu\ftlf)jle access (SC-FDMA), which

utilizes single carrier modulation and frequency domain equalization, is a multiple
access technique. SC-FDMA has similar performance and essentially the same overall
complexity as those of OFDMA system. SC-FDMA signal has lower peak-to-average
power ratio (PAPR) because of its inherent single carrier structure. SC-FDMA has
drawn great attention, especially in the uplink communications where lower PAPR
greatly benefits the mobile terminal in terms of transmit power efficiency. It is currently
a working assumption for uplink multiple access scheme in 3GPP Long Term Evolution
(LTE), or Evolved UTRA.

[0024] Figure 1 illustrates an example of a multiple access wireless
communication system. As illustrated in Figure 1, an access point 100 (AP) includes
multiple antenna groups, one group including 104 and 106, another group including 108

and 110, and an additional group including 112 and 114. In Figure 1, only two antennas



[0024] Figure 1 illustrates an exanple of a nultiple
access W reless comuni cation system As illustrated

WO pooBi12a@E 1, an access point 100 (AP) incl udeRCT/US2009/038713
mul ti pl e antenna groups, one group including 104 and
106, another group including 808 and 110, and an
addi tional group including 112 and 114. In Figure 1,
only two antennasare shown for each antenna group,

RQWRY®RA forBAEIR atendaEBiip, ABHRDEAMOFBY: 1BF ctirtddng§ thal, ®F utilized for
each antenna group. Access term nal 116 (AT) is in
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termpnal, 116 over,forward |ink.120 and recei ve )
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118. Access termnal 122 is in comrunication wth )
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transmt infornation to access term nal 122 over
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termnal 122 over reverse |link 124. For exanple in a

hitegagn oy ad YO Siraiynduipfemalifibl) acsysit@mMing arenécatwad link 126
links 118, 120, 124 and 126 use different frequencies

bl feR&vE AR Mioh i 3 Qs (BRRnhINOS&WSRIRY iHhRY 84 Sfor example in
['1nk 118. [0025] Each group of antennas and/or the
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rred e access porn

one,.aspect, each antenna oyps. i s designed.to .

B TP B g Db B T 20 tﬁa%ﬁ“ﬁéf‘r v&eg@waw%&&%ﬂ 18.
of the areas covered by access point 100. [0026] In
E¥WaAdini cat Eesh oep of artennas and/oiktbe are immdich2Bey akelesigned to
transm tting antennas of access point 100 utilize
beamioicate igoften efaex td as & sqatawd thidwecsisgoalt- oo Secct, cach
ratio (SNR) of forward links for the different access

higbiHaNabepstid @es@%&@dl@é@mﬂuﬁféaw&@ a8&SE&SMMAIsNh apaitRlar sector of
beanform ng to transmt to access termnals scattered

?%Qﬂ%gkgvégégﬁ]ng%gaﬂﬁpwmrage causes |l ess interference

access ~1'n neighboring cells than an
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antennas of access point 100 utilize beamforming in order to improve the signal-to-
noise ratio (SNR) of forward links for the different access terminals 116 and 124. Also,
an access point using beamforming to transmit to access terminals scattered randomly
through its coverage causes less interference to access terminals in neighboring cells
than an access point transmitting through a single antenna to all its access terminals.
[0027] One skilled in the art would understand that although the term access
point is used, other equivalent terminology may be used in its place without affecting
the spirit or scope of the present disclosure. For example, an access point may be a
fixed station used for communicating with the access terminals and may be referred to

as a base station, a fixed station, a node or some other similar terminology. Similarly,

the term access terminal can equally refer to a mobile terminal, a handheld, user
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al though the term access point is used, other

wequwoizddent term nol ogy may be used in its pl aR@r/US2009/038713
wi thout affecting the spirit or scope of the present
di scl osure. For exanple, an a@cess point nay be a
fixed station used for comrunicating with the access
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mul ti pl exed pilot and coded data for each data stream
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modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-QAM) selected for that data
stream to provide modulation symbols. The data rate, coding, and modulation for each
data stream are determined by instructions performed by processor 230.
[0030] The modulation symbols for all data streams are then provided to a TX
MIMO processor 220, which further process the modulation symbols (e.g., for OFDM).
TX MIMO processor 220 then provides Ny modulation symbol streams to Nr
transmitters (TMTR) 222a through 222t. In an example, the TX MIMO processor 220
applies beamforming weights to the symbols of the data streams and to the antenna from
which the symbol is being transmitted.
[0031] Each transmitter 222 receives and processes a respective symbol stream

to provide one or more analog signals, and further conditions (e.g., amplifies, filters,



[0030] The nodul ation synbols for all data streans are
then provided to a TX M MO processor 220, which
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OFDM). TX M MO processor 220 then provides NT
nodul ati on synbol streanms to NT transmtters (TMIR)
222a through 222t. In an exanple, the TX M MO
processor 220 applies beanform ng weights to the

SYiRbAv&Hs) RandRE3ighhlse8 PRovdith fBdiIBRd 3phENidable ¢6R
whi ch the synbol I's being transmtted. [003 1] Each

ﬁﬁ%ﬁﬁ]ﬁgﬂ;r{ &Ver ﬁ?e%w'iﬂ@)eéh‘ég c12Rd &J&?a?&?ﬁgnaq? ES&R&%E&?{%I‘S 222a
synbol” streamto provi de oné or nore anal og signals,

nd f er conditions (e.q,, lifie fil s, and..
(ibutviel € SR narby & dieatfBes 5 e EhureSitetively
signal suitable for transm ssion over the M MO )
H}Qgﬁh el . NATToeaar sstean 33 tha sanppitadipedidsted sigpals arpageeived
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260 then receives and processes the NR received synbol
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stream The processing by RX data processor 260 is
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traffic data for the data stream. The processing by RX data processor 260 is
complementary to that performed by TX MIMO processor 220 and TX data processor
214 at transmitter system 210. A processor 270 periodically determines which pre-
coding matrix to use (discussed below). Processor 270 formulates a reverse link
message comprising a matrix index portion and a rank value portion.

[0034] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message 1s then processed by a TX data processor 238, which also receives traffic data
for a number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted back to transmitter

system 210.



214 at transmtter system 210. A processor 270
periodically determ nes which precoding matrix to use
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i nk message conprising a matrix index portion and a
rank val ue portion. [0034] ThE reverse |ink nessage
may conprise various types of information regarding
t he communication |link and/or the received data
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222, denodul ated by a denodul ator 240, and processed
pre-a@dRX rdatria tpnecies deterniathgttbe boantfaohing vecigld's ren @rdadesses the
nmessage transmtted by the receiver system 250.

Btaeegsiessde0 then determ nes which pre-coding matrix
to use for determning the beanform ng weights then
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exanpl e, orthogonal frequency vision nmul tiple access
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resources are divided ipto discrete units of ti and
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discrete units of size Dt and frequency may be divided
erpniie, dinekk wey be dividvdiup info disarete Bhits off sizeydtrrmd dtcquency may be
conmuni cati on resource allocation for OFDVA may
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pl ane known as a tile. Atile may consist of, for
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known as atile. A tile may consist of, for example, M time units and N frequency units.
In this case, the tile has dimensions of MAt x NAT.

[0037] In a communications system, for example, using OFDMA,
communication resources allocated to various users may be divided into isolated tiles.
In a receiver, each tile may have associated structural information to permit the receiver
to extract, for example, known pilot symbols for channel estimation and subsequent
demodulation. Tiles may have different shapes or pilot positions, requiring different
receive processing. The receiver is provided tile descriptions to enable proper receive
processing.

[0038] A resource allocation over the time-frequency plane is known as a tile.

In one example, a tile has dimensions of MAt x NAf, where the time unit is At and

frequency unit is Af. In one example, the time unit is known as a symbol and the



[0037] In a communications system for exanple, using
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receiver, each tile may have associated structura
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and subsequent denodul ation. Tiles may have different
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requi ring different receive processing. However,
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prestored, describing all expected tile formats, and
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via a job descriptor pointing to that description.
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di fferent scales: for exanple, an "assignnment"” for a
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nultiple tiles. Once information related to an
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replicated for these multiple tiles in the form of tile job descriptors.

[0040] Further, the tiles may be correlated in their locations in frequency or
time. For example, in the Ultra Mobile Broadband (UMB) system, time is broken into
frames, comprising eight OFDM symbols: within these frames, multiple tiles
encompassing regions of eight modulation symbols in time by 16 subcarriers in
frequency, are sent at a transmitter. It is efficient to aggregate the receiver processing
for such a frame into a job table, containing common parameters that may be needed
throughout the frame, as well as pointers to job descriptors which apply to individual
tiles within that frame.

[0041] In one aspect, the entire channel resource is divided into blocks or tiles to

be used by different channels. The resource allocation for a particular channel within the

tile can be arbitrary. Figures 4, 5 and 6 illustrate examples of different channel resource



replicated for these multiple tiles in the form of

tile job descriptors. [0040] Further, the tiles may be
w@orwatamsed in their |ocations in frequency orPCi/Hg2009/038713

For exanple, in the Utra Mbile Broadband (UWVB)
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Forward Link (UMB FL) channels. To efficiently handle
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desi gned resource description. [ ] The presen
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utilization. In one aspect, define atile as a
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tones in frequency and the nunber of synbols in tine.
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resource allocation within the tile: 1. Bitmap: one

b! t D{%reqﬁ&l&ﬂﬂ@ siZcESQHE GR ((.é.%ﬁ{b%id BERNES Wﬁuﬂ%é_rf&ﬁf rh’ﬁ&s). The
tile. A™"1" neans the channel resource i's available to

the CQ@IHQ}? {5 usdfa whet @ile SULTE %as&{abgj &iall and resource allocation within

the tile is not very sparse. An example application is UMB FLDCH (forward
link data channel) wherein the tile size is 16 by 8; thus, a 128-bit bitmap is used
to describe the channel resource allocated for a channel within the tile.

2. Index: The channel resource description comprises the indices of the allocated
tones for each symbol. Index is best suited for channels with very sparse
resource allocation within the tile. An example application is a UMB FLCN
(forward link cell null) channel which has only 2 tones out of 2048 tones (for a
20 MHz system) allocated in each symbol.

3. Step: In this case, the allocated channel resources within the tile of each symbol
are regularly spaced. For example, each symbol within the tile can be described
by:

t, = to + K*n,



is equal to the size of the tile (i.e. nunber of tones
by nunber of synbols). The bitmap is useful when tile
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arls%segttj‘!h%(achannel resources are time-frequency resources. Following block 710, in
block 720, determine a description of the channel resources allocated for a tile of the
plurality of tiles. In one aspect, the description is determined by the size of the tile, the
allocation of the channel resources and/or spacing as described herein. Following block
720, in block 730, compare the size of the tile to a tile size threshold (THiize) to
determine if the size of the tile is less than a tile size threshold (THsize). That is,
compare the size of the tile to a tile size threshold (THgiz) to determine if the size of the
tile is small or large. In one aspect, the tile size threshold (THysi.) is set a priori for the
plurality of tiles. One skilled in the art would understand that the value of the tile size
threshold (TH,iz) may depend on various factors, such as but not limited to, application,
usage, designer and operator choice, etc. without affecting the spirit and scope of the
present disclosure. The value of the tile size threshold (THg,e) is chosen to define

whether the size of the tile is small or large depending on factors such as application,

usage, designer and operator choice, etc.



description. In block 710, allocate channel resources
for a plurality of tiles. In one aspect, the channe
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the channel resources allocatEd for a tile of the
plurality of tiles. In one aspect, the description is
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designer,and operator choice, etc.[0044] Also in block
RBUOL e &It he al | ocation of the channel resources
within the tile to an allocation threshold
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channel resources is sparse or not sparse. One skilled
alitochted taric tiloas abimmde ifSt aridtciinated tie ay theude e tshsenall, i.c., less
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E}Eig% if,%t ggigteegg}lgyggél?\ag tﬁeaghtagrgesl ressléﬁge%lslogaeglniisc saptairs%rzi.e., if the channel
resource allocation less than THajocation). In one aspect, the description of the channel
resources allocated to the tile as an index is independent of the size of the tile. That is,
the description as an index is regardless of whether the size of the tile is greater than,
equal or less than the tile size threshold (THsi,e). Herein, the channel resource
description comprises the indices of the allocated tones for each symbol.

[0047] In block 760, if it is determined that the size of the tile is greater than the
tile size threshold (THgy.), 1.€., the tile size is large, then proceed to determine if the
allocation of the channel resources within the tile are regularly spaced. Following block

760, in block 770, describe the channel resources allocated to the tile as a step if the

allocated channel resources within the tile are regularly spaced. In one aspect, each
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di scl osed. . . .
connection w1th ﬁle exarnples disclosed herein may be implemented as electronic

hardware, firmware, computer software, or combinations thereof. To clearly illustrate
this interchangeability of hardware, firmware and software, various illustrative
components, blocks, modules, circuits, and/or algorithm steps have been described
above generally in terms of their functionality. Whether such functionality is
implemented as hardware, firmware or software depends upon the particular application
and design constraints imposed on the overall system. Skilled artisans may implement
the described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope or spirit of the present disclosure.

[0051] For example, for a hardware implementation, the processing units may

be implemented within one or more application specific integrated circuits (ASICs),
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03Dl Pr oGEsR dtdnsle kksisled, BRPISYs or FiRGloas &Rl Bed RFEE may be
devices (PLDs), field progrannable gate arrays

(hiTShSted B REGRSRN foﬁ A0 RIWAEL Dr af?ﬁ ?(%IﬁBlﬁthI{ BL4 f Slf

m Cr opr ocessors, er électrofic esl gne

g%%ri%r i ﬁ& gﬁ Q]th;i%zg\:r:et‘e I&l?n deqsilcsrnlle% de sttgr%(ri %n %ir transrmtted OVeEr as one or

more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source

using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or



software, the inplenentation may be through nodul es
(e.g., procedures, functions, etc.) that performthe

WO oveti23ms descri bed therein. The software codeGI/bs009¢38713
stored in nenory units and executed by a processor
unit. Additionally, the variols illustrative flow
di agrans, | ogical bl ocks, nodul es and/or algorithm
st eps descri bed herein nay al so be coded as

GRORY REhdRGH&NuBh b BiffaHEt tRINS af@litBdaPd tRMthe coaxial cable,
conput er - r eadabl e medi um known in the art or

R 08 i TR0, DRI AT SR L o, and
%ﬁ&ﬁ%@?@gﬁe %‘&fi?‘{ﬁﬂ?g%ef e?lﬁim?*&?i%{ﬁég A S fysed herein,

t her eof . i npl enented in software, the functions y

ive @@%@@Hp%‘h dise (CPhksaT dise@pgoal disgsdigital wsisaitsydise (DVD), floppy
i nstructions or code on a conputer-readabl e nedi um

Gokpud blu-nag doa bwheradidisausualty regeslubodita omgpeticatly svinteadjscs
nmedi a and communi cati on nedi a i ncludi ng any nmedi um
tdpaddutaaath bpatLly wittasdrerCshbifattmrpe tirabptOgoan {1508 included
one place to anot her. A storage nedia may be any

AYin tﬁ@k&g%@'g&ngﬁ@f re%éébl@%eé&cessed by a conputer. By

way of not Iimtation, such

@%ero; r oa%naebelxglmpnllaeclt e1 ustlka(t\’lv{:‘rgom one%wg%vgﬂ}%gr%ms R&‘g\{kal
or age or other gnetic s dteces r any

BloRn Tradillen A At ERamHRER acrﬁﬁﬁé]aﬁnyara igfegieated or performed

desired program code in the formof instructions or

withane pr merwprescsaerd. ihene asaecthepreseesisie gotpledwith a memory

conmputer. Al so, any connection is properly ternmed a

ohithutares daea dabvhdataypchiguam idsomcexangl etp biefextdueedslnf thearaessor

is transmtted froma website, server, or other renote

£ UhB Réhting oPp GRAMiIR the #Hidus ﬁdv&a@lragﬁa{sl rbgfoabblacks and/or
twisted pair, digital subscriber I|ne DS ),

RloWhle ?h@s%ﬁb&ﬁﬁé?&‘ﬂl p%{neeSS ﬁlldgtlpa giid &fa G a &e@gde%OOacBglpnsmg a

n1cromave en the coaxi a er ~optic cable,
st ed el ess t

Prr?]c?sgp %lq) gaplgluné%gon witha memorye&?)r}%r et ng PG procsésses for
channel resource description. In one example, the device 800 is used to implement the
algorithm illustrated in Figure 7. In one aspect, the memory 820 is located within the
processor 810. In another aspect, the memory 820 is external to the processor §10. In
one aspect, the processor includes circuitry for implementing or performing the various
flow diagrams, logical blocks and/or modules described herein.

[0054] Figure 9 illustrates an example of a device 900 suitable for channel
resource description. In one aspect, the device 900 is implemented by at least one
processor comprising one or more modules configured for channel resource description
as described herein in blocks 910, 920, 930, 940, 950, 960, 970 and 980. For example,

cach module comprises hardware, firmware, software, or any combination thereof. In



m crowave are included in the definition of nedium
Di sk and di sc, as used herein, includes conpact disc

w@ ay/1239aser di sc, optical disc, digital versarCT/ESH0%E38713
(DVD), floppy disk and blu-ray disc where disks
usual Iy reproduce data magneti%ally, while discs
reproduce data optically with [asers. Conbi nati ons of
t he above should al so be included within the scope of

SRTRPEAT the aedbben FRMoAmplPRRAld Byt 88t SncdfiBhry thhe
illustrative conponents, flow diagrans, |ogica

Eétﬁﬁhﬁfca%dwhgﬁeerarﬁe q agtgmglrpqg e's%gm steps descri bed

[
erein are | erforned with one or nore

ssors,., ln one aspect., a.prqcessor is coupled wth
WeiShory. whhefredioss 8RRl SpBE SRERS prbys Rfovided o' chabie
instructions, etc. to be executed by the processor for
piprasasntkilieg 18 thoyat fogpakiory ushhe\nspseBUdSTHONE- I aaighans,
| ogi cal bl ocks and/ or nodul es described herein. Figure
Brodiflcasemsad desanspextampllde ofadaly depircet t8 @®se sknfed si thg ad, and the
processor 810 in communication with a nmenory 820 for
BXREW priAgiplh e fiQiRssa sndyde bR oth@S9pbcLwithout departing
description. In one exanple, the device 800 is used to
FrOR (REBAE SNRopL GOML Bkl st rated in Figure 7. In
one aspect, the nenory 820 1s |located within the
processor 810. In another aspect, the nenory 820 is
external to the processor 810. In one aspect, the
processor includes circuitry for inplenmenting or
perform ng the various flow diagrans, |ogical blocks
and/ or nodul es described herein. [0054] Figure 9
illustrates an exanple of a device 900 suitable for
channel resource description. In one aspect, the
device 900 is inplenented by at | east one processor
conpri sing one or nore nodul es configured for channe
resource description as described herein in blocks
910, 920, 930, 940, 950, 960, 970 and 980. For
exanpl e, each nodul e conprises hardware, firmare,
software, or any conbi nation thereof. |none aspect,
the device 900 is also inplenented by at | east one
menory in



communi cation with the at | east one processor. [0055]

The previous description of the disclosed aspects is
w@e@vilebodd t o enabl e any person skilled in the BET/US2909/038713

make or use the present disclosure. Various

nodi fications to these aspectZ0 will be readily

apparent to those skilled in the art, and the generic

princi ples defined herein nmay be applied to other

€22?0{$ wi t hout departing fromthe spirit or scope of
closure. CLAIMS: 1. A nethod for describing

channel resources conprising: allocating channe
tesoufdegthedfor gepribing ¢hapned resoprcss corgpidsiest er mi ni ng a
description of the channel resources allocated for a
til e afocatieg ghannellretopra for 4 @srabyy pailegraming one or
nore of the follow ng steps: a) conparing the size of

the tddterntifing at dek@ipfload iy @ahed] desotitdss Zi®)cated for a tile of the
determine if the size of the tile is small or |arge;

@rﬁ%?ﬁﬂeg 9¥ g&%ﬁ?ﬂﬂﬂ? 648 bofof ttltéefoﬁpgiﬂrggﬁegﬁe sources

othe til an alTocation thresho ocat | on)

to determinpe if the allocatjo f the .chann

resour ces. tecompaisg B eR apliede a WSHE TR 0 Tty
if the allocatjon of _ the channel resources within the
tile 5@6%@%&&% VZ%@%%@&I%S S%ﬁ Of ¥§¥F:ar |y spaced. 2.

The method of claim1 further conprising describin

t he channeb) ¢oaspsuing e allocatean efdhe ehannel resduecegdo the tile to an
bitmap if the size of the tile is less than the tile

si ze tlivoashothdeshdkdTER),..aRtotdeeraidedt thiciatlncavfontoliehe channel
channel resources to the tile is greater than the

al | ocalb@led BP0 Chot Iastoead 1 on) . 3. The nethod of

claim2 further conprising choosing another tile

di fferent H(Pe%rmining if the allocation of the channel resources within the tile is
regularly spaced or not regularly spaced.

2. The method of claim 1 further comprising describing the channel resources

allocated to the tile as a bitmap if the size of the tile is less than the tile size threshold

(THgi,e) and the allocation of the channel resources to the tile is greater than the

allocation threshold (TH ecation)-

3. The method of claim 2 further comprising choosing another tile different from

the plurality of tiles and repeating the determining the description of the channel

resources step of claim 1 on the another tile.

4. The method of claim 1 further comprising describing the channel resources

allocated to the tile as an index to yield a channel resource description if the channel

resource allocation is less than the allocation threshold (TH.jocation)-

5. The method of claim 4 wherein the channel resource description comprises a

plurality of indices of allocated tones for each symbol.



the plurality of tiles and repeating the determ ning

the description of the channel resources step of claim
wQa2@p/1239¢0 anot her tile. 4. The nmethod of cl ai nPAT/US2009/038713

further conprising describing the channel resources

allocated to the tile as an idldex to yield a channe

resource description if the channel resource

allocation is less than the allocation threshold

6 THAUPRARIBOH of chim BHErthBLdahridingChabdmdtantiRs: @ilditRRnt from
channel resource description conprises a plurality of

f
{hlg?;hlﬁgﬁtg%f t@és ol 2&% 1{1 @lr%%g%%m 1%01!'1116 %1%{1@@2191?] of iaﬁﬁg nnel
tile different. f t he I|ty of tiles and
AR W OB &7 HEHPAGETHE: dedcri ption of 1 he
channel resources step of claim1 on the another tile.
7. Th&herethed obelagn & whasciles Bemok dpscrdhipg thefchannel resources
descri bing the channel resources allocated to the tile
aldocarvdito texile 8s amudpendedepeodent hethsisze obfhettHe. til e. 8.
The nmethod of claim 1l further conprising describing

ghe chagnethot®% olaire @sfuahdravatpeidink@etdiditd the cAsnngdl &b&Rces
if the allocated channel resources within the tile are

ﬁl‘f&'é{eartd) )hestﬁé‘ﬁ@g s@P§F th §ll§da?e% c‘HEmﬁe'P ?esBﬁIIcgs Wﬁhﬂrtﬁé‘ﬁﬁ are

he tile size threshol ( . The hod

Eeguﬁlrlygg%ceg anglihe Siz¢e f%{enp 1% 18 greater Pmn hhf‘léllﬁ st2

SCr n equa i'oh” of lzethrFShotld(T ss‘ze)

t |Ie tois ; ng .

R 1's. TRemedig ogpfim sgtieaiia anymbof b iy, > dereriheghy dn
met hod of claim9 further conprising choosi ng anot her
equagion pf ferte iK1 ovherde ipith tericiingexgh til¢; [tels thersgarting tone index;
repeating the determ ning the description of the
Kharrabne groimprasl sisegneohded.ai m 1 on the another tile.

11. The nmethod of claim 1 wherein the channe

[@SOUTREMmefHo8 of cliin or fRRHENSWpHEMBUhE&Sng another tile different from

the plurality of tiles and repeating the determining the description of the channel

resources step of claim 1 on the another tile.

11. The method of claim 1 wherein the channel resources are time-frequency
resources.
12. The method of claim 11 further comprising choosing another tile different from

the plurality of tiles and repeating the determining the description of the channel
resources step of claim 1 on the another tile.
13.  An apparatus for describing channel resources comprising:

a processor coupled with a memory storing software codes, wherein the software

codes are instructions implemented by the processor to:

a) allocate channel resources for a plurality of tiles; and



12. The nmethod of claim 11 further conprising choosing
another tile different fromthe plurality of tiles and

WO 2peariong the determ ning the description of PEEUS2009/038713
channel resources step of claim1l on the another tile.
13. An apparatus for describi2iy channel resources
conprising: a processor coupled with a nenory storing
sof tware codes, wherein the software codes are

i nst ructy)ons dbeRhiBER A&GiplYn bhAcRhAGRS RRburkEs alkated for a tile of
al | ocate channel resources for a plurality of tiles;

andb) to d |1 [ . .
Fesour ces. S bLaE 7t AEH PlAe Y oPEiofLBAE ollging steps:
tiles by performn ne.or or f the.follow

Stepe: 1) PconbirudndiSiSe i fed o it PiE g Lo
threshold (TH sl ze) to determine if the size of the

tile is small oflctpipigeif the yizgehwha tite is s@allior béeki on of

the channel resources to the tile to an allocation

t hreshol d ( TH)abmpeztthoaljocatordef the whammel fesqurecs to the tile to an
al l ocation of the channel resources is sparse or not

sparse; and iiijlistetier thirésoldf(THIR .al) toGRtd@meaf theh@ocation of
channel resources within the tile is regularly spaced

or not regul ar | y SRAGRAresBkcbdIs 8 drACEH Jo@g%aﬁﬁﬁﬁ@gi ng

information relating to the allocated ch

resources. 14.. ;he a r.at of claimi13 erein the. .
ot twr & coddl) FAEREE e Bhor oSt HESSH b it il

i mpl emented by the processor to descrjbe the channe
rggour ces all ocﬁtré%lﬁi‘rgy $RESq 91 ot Jegulprly ARSI ¢ he
size of the tile is less than the tile size threshold
( TH shiz@yerfasd forrpxchangawainfasmanen rdsinghia thvedllocated dranasl
to the tile is greater than the allocation threshold (
eesbirogsa tion,) -

14.  The apparatus of claim 13 wherein the software codes further comprise
instructions implemented by the processor to describe the channel resources allocated to
the tile as a bitmap if the size of the tile is less than the tile size threshold (THgize) and
the allocation of the channel resources to the tile is greater than the allocation threshold
(THatocation)-

15.  The apparatus of claim 14 wherein the software codes further comprise
instructions implemented by the processor to choose another tile different from the
plurality of tiles and to repeat the steps to determine the description of the channel
resources on the another tile.

16.  The apparatus of claim 13 wherein the software codes further comprise
instructions implemented by the processor to describe the channel resources allocated to
the tile as an index to yield a channel resource description if the channel resource

allocation is less than the allocation threshold (TH,pocation)-



15. The apparatus of claim 14 wherein the software

codes further conprise instructions inplenented by the
WEe@eas®er to choose another tile different freea/ukm®09/038713

plurality of tiles and to repeat the steps to

determ ne the description of Zhe channel resources on

the another tile. 16. The apparatus of claim 13

wherein the software codes further conprise

ISt r gad hHasath P @ABNM EFhE¥intthE cRINACIES SRrcd R sE@f o Behprises a
t he channel resources allocated to the tile as an

bRy bendlcel g AIGENARRSlcs FESQUE GsCription if the

Fesource a on 1S ['ess than the

| ocation threshol.d (.TH aii Qcat on) -17. The .
B par bt Emsretes o Shie! Tttty e Pliarads fllsgprris
description conprises a plurality of indices of
Esiragions implspestc by tharmmeassorie|choasg anqther tlsafiferenfdramm the
claim 17 wherein the software codes further conprise
phstlityiof filesand topkpene titeestbphyo déternpno teskerription of desdannel
another tile different fromthe plurality of tiles and

te@oure@adt the hgothtefls. t 0 determ ne the description of
t he channel resources on the another tile. 19. The

appar ghdl 2 olﬁtra J & Ridd1 IRBERINhE RFre b E&@Js%ﬁl?é?%%mprise

further nprise instructions | nplenented by the

BEREARE b aRaBEY 6 Hpe RPN IR UG B bRR St
resgurces within the tile are regularly spaced and the

(gt b R iqeateg channis] rospiscy Wehip (pl aprgregularty Spaced
threshold (THsl ze) . 20. The apparatus of claim 19

pirbtheisize af Sheridois arpater than the til¢ $iec theestieldddHeed by an
equation of tn =to + K'n, where tn is nth tone index

PO ti ke appardtss dfivdaist Br whergintasyebohdeétkin te tike i kdescribaéby an
spacing; and n is tone index. 2 1. The apparatus of

SdudtiBh 8Pt Whg Fa M, thRrstQ i MR iéhcGRARSIN ft il /18 kheC®IFRRE 8ic index;
i nstructions inplenented by the processor to choose

RNOURGd éﬂa@ingj IHAT §nd 18Rt he

21.  The apparatus of claim 20 wherein the software codes further comprise
instructions implemented by the processor to choose another tile different from the
plurality of tiles and to repeat the steps to determine the description of the channel

resources on the another tile.

22.  The apparatus of claim 13 wherein the channel resources are time-frequency
resources.
23.  The apparatus of claim 22 wherein the software codes further comprise

instructions implemented by the processor to choose another tile different from the
plurality of tiles and to repeat the steps to determine the description of the channel
resources on the another tile.

24.  An apparatus for channel resource description comprising:

means for allocating channel resources for a plurality of tiles; and



plurality of tiles and to repeat the steps to
determ ne the description of the channel resources on

W b@varsdsher tile. 22. The apparatus of clai mRBGI/US2009/038713
wherei n the channel resources are time-frequency
resources. 23. The apparatus ¥ claim22 wherein the
sof tware codes further conprise instructions
i mpl enmented by the processor to choose another tile

di ff epREMs fof 88RtNBink!aliclérftdonff thd dHafn@REkohRc§ SIRRAted for a tile
the steps to determne the description of the channe

Jor
bR By 7%y FaRbihe bht 8&%1%?6 e ?O‘T‘W@#’f%e
al I ocati ng channel resour | ura

Andneans. 1 BFCHHRERAHR Y o ﬁ%ﬁ@ e piforizoes 81%&?%2?
resources al | ocated for a tile of the plurality of

ti| esdggmyae ffdhaingoiohe tikyis smal ovfargdie ol | ow ng

steps: a) conparing the size of the tile to a tile

si ze t hr eshptadn(afibg lthredllocatialedfghertimantlfresduecesita thedfle to an
the tile is small or large; b) conparing the

al | ocalldcatioothrédneldqmennek.,y esetti®as if hetallecdtion®f tie channel
al l ocation threshold (THaiiocatlon) to determine if

the aldgGatd Q8phfe &t Ghaggh r esources is sparse or

not sparse,; and c) determining if the aIIocatlon of

t he channel sour.ces r equl ar
spaced or  RSaIRE Rt %@%@%&n Sk BylrRL oSN the it i

claim 24 further conprisi means for descrlblng t he
channeuREY S0RCE T 8P T58HREY SEa&eii ‘he tile as a bitmap if

the size of the tile is less than the tile size

2hr eshbe epnaratey ofedjaiamdt fudenganeyistrigoncans femdeseriing die channel
resources to the tile is greater than the allocation
tdsowsésdlldeftddHad tho cidd dsonbitmap if the size of the tile is less than the tile size

threshold (THsize) and the allocation of the channel resources to the tile is greater than
the allocation threshold (THaiocation)-

26.  The apparatus of claim 25 further comprising means for choosing another tile
different from the plurality of tiles and repeating the steps performed by the means for
determining the description of the channel resources on the another tile.

27.  The apparatus of claim 24 further comprising means for describing the channel
resources allocated to the tile as an index to yield a channel resource description if the
channel resource allocation is less than the allocation threshold (THapocation).

28.  The apparatus of claim 27 wherein the channel resource description comprises a
plurality of indices of allocated tones for each symbol.

29.  The apparatus of claim 28 further comprising means for choosing another tile
different from the plurality of tiles and repeating the steps performed by the means for

determining the description of the channel resources on the another tile.



26. The apparatus of claim25 further conprising nmeans
for choosing another tile different fromthe plurality
W@R009i12340 and repeating the steps perfornmed byP@€HES2009/038713

means for determning the description of the channe
resources on the another til &5 27. The apparatus of
claim24 further conprising neans for describing the
channel resources allocated to the tile as an index to

y.el dTRe SHARIE off @S RILRIrHESCIhRIsi médns tihed £OMIAE the channel
resource allocation is less than the all ocation

%5%&%1%%%% gitrl]énééﬁna) Srt%ps%ﬁk}ec%[b AR RAY Pt%sﬁfrcé"slvlgiilgfsl the tile

erein t escription conpr
a plurality of indices al |l ocated tones for. each
S Ry whel i G780 Fbe e BIAHTsOTER crchize B hold (TH.0).
conprising neans_faor choosing another tile different
$F-om Theapnaatey ok glainr 3G whersingnynthopwathinige tikels desspibed by an
performed by the nmeans for determ ning the description
ofuatihe o€ hann el K're sdwracte s oh taneendaxan hide; t¢is ke, B@ting tome index;
apparatus of claim24 further conprising neans for

Heis afd thhdgpat g, atdaniedndi@geur ces allocated to the tile
as a step if the allocated channel resources within

she tirh€aHabathESIAM ¥ RPACEHARRiddRe s 26t &ﬂcog%i?g aﬁ(gd]l_@f tile

I's greater than the tile size threshold ( THsl

appar at us, of...cl ai.m 30 wherei n,a nool. wi thin the
RO RS il 280 KR Gl SRR Ml Bind Mans for
where tn js nth tone jndex intile; to is the starting
e nigade RerRiqe the n%lam%l@eesgﬁah%ar}%hqr&ff‘e
i ndex. 32. The apparatus of claim31 further
8dnpr Tk¢ pip dam Zhebgrmgha pleanhelrresquress @rd irae-digguency
fromthe plurality of tiles and repeating the steps
peodrocsred by the nmeans for determ ning the description
of the channel resources on the another tile. 33. The

appar atddsm ter%&iame%ﬂed@ﬁaﬁm@mgtan@n%h@@ RRIgrirB SOMPESH
are time-frequency resources. 34. conputer-readab%e

{Hﬁﬁih&{@nk‘;’%i@fﬂ whelt gﬁﬂ{eﬁrbypdn[ ?&Etadﬂe%gg%5§0§ ipﬂgfides channel resource

description, the computer program comprising:
instructions for allocating channel resources for a plurality of tiles; and
instructions for determining a description of the channel resources allocated for a
tile of the plurality of tiles by performing one or more of the following steps:

a) comparing the size of the tile to a tile size threshold (THgize) to
determine if the size of the tile is small or large;

b) comparing the allocation of the channel resources to the tile to an
allocation threshold (THajocation) to determine if the allocation of the channel
resources is sparse or not sparse; and

¢) determining if the allocation of the channel resources within the tile is

regularly spaced or not regularly spaced.



i nstructions, which when executed by at | east one
processor provides channel resource description, the

W@ 09pa230 pr ogr am conpri sing: instructions forPCT/US2009/038713
al l ocati ng channel resources for a plurality of tiles;
and instructions for determ nithg a description of the
channel resources allocated for a tile of the
plurality of tiles by perform ng one or nore of the

Bl | ovhO8orapRBSicaddbl € AEBRN 6¥L14iRe3 SfufBetdontpiRiry 1h§mIc@lons for
atile size threshold (THsl ze) to determine if the

£EbiA tﬁ@&la hdiGedofir RO dcafld th A Ofe a Lb P 9L BBthe tile is
s i FRAPE b 91? A

ocatrion o he channel resources

| 1 oc on thr ocatl o to deternine if the
Brv BERH<GHe P e el Tiere @@@%ﬂ@%&aw oG35 QG bR to the
ﬁarse and c) determning if the allocation of the
tledmaenter g dhcdoopiiamibpeshpld (THpecsios)- r egul arly spaced
or not regularly spaced.35. The conputer-readabl e
Bedi ulthotoropwemreddabiamttiem efarpm 3 fugthensnmusingansfotions for
descri bing the channel resources allocated to the tile
dﬁoo@m@lahmh@r file dififi@cist feen efe %lhhah dﬁilé@ﬂdﬁﬁﬁrﬁcﬁaﬁb foRepeating
t|Ie size threshold (THsl ze the all ocation of the

aI | g&?@ o' RRIMEGR %thteQieEé}ff)tltoh e tHeSChgﬁlf'e@}e%Burth% fRGnother tile.

ation threshol d kallocat on)
onpuier - readabl e, nedi u

con‘pr ffg? Ry n%rt gt et m © %@gﬁéﬂéﬁro‘%%mém%ngl igstructions for
i fferent fron1the | ur I|t of tiles and instructions
BEribia B thagnelpesoy C@&ﬁ‘ cgteddeihs i A Ay ndeg to yield a channel
descrlptlon of the channel resources on the another
taspurce dencrifrtien i dpaieancl resquedsladoeation usricsf then dicralipgation
further conprising instructions for describing the
thineshokell (THagQuknces allocated to the tile as an index to
yield a channel resource description if the channe

B&SOUTREcShhREAEch@Ibld MelRfSoftdlam 3NRh@binaB@thMRel resource
t hreshol d (THanocat!| on) .

description comprises a plurality of indices of allocated tones for each symbol.

39.  The computer-readable medium of claim 38 further comprising instructions for
choosing another tile different from the plurality of tiles and instructions for repeating
the steps for determining the description of the channel resources on the another tile.
40.  The computer-readable medium of claim 34 further comprising instructions for
describing the channel resources allocated to the tile as a step if the allocated channel
resources within the tile are regularly spaced and the size of the tile is greater than the
tile size threshold (THysize).

41.  The computer-readable medium of claim 40 wherein a symbol within the tile is
described by an equation of t, = t; + K*n, where t, is nth tone index in tile; ty is the

starting tone index; K is the tone spacing; and n is tone index.



38. The conputer-readabl e medi um of claim 37 wherein

t he channel resource description conprises a plurality
wo@Roovnehisees of all ocated tones for each synbol PCBES20041¢38713

comput er - r eadabl e nmedi um of claim 38 further

conprising instructions for c2bosing another tile

different fromthe plurality of tiles and instructions

for repeating the steps for determning the

gescripd b&f%%lﬁgr-lteg@ab@@ﬁ‘l@&ﬁhl SEIAHT @B A AN 1B§f'uctlons for
tile. e conput er-readabl e nmedi um of claim

él#]gotsa angt?lglptrlle%llf?&elilt%%rﬁ ot C#l?l%ﬁ yf & t*lgﬁeﬁﬁrlhghﬂg?ﬁmr ¥epeatlng

resources alloca € as

e al l.ocat ed.chapn sour nthe til
ISP ek mitns Drcp o 26 dirchiat fyspuropsonfhedpiher tle.
than the tile size threshold ﬁTFBIze . 41. The
tdnput Be corapabicadapieimgdivat ofdlamauoheipiartbe phagnehrgsayirces are
within the tile is described by an equation of tn =10
#mkfrequedgrresauncass nth tone index in tile; t0 is the
starting tone index; Kis the tone spacing; and n is
tone i ndex.42. The conputer-readabl e nediumof claim4
1 further conprising instructions for choosi ng anot her
tile different fromthe plurality of tiles and
instructions for repeating the steps for determning
the description of the channel resources on the
anot her tile. 43. The conputer-readabl e medi um of
cl ai m 34 wherein the channel resources are
ti me-frequency resources.



