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bandwidth, transmit power, ...) Examples of such multiple-access systems may include
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orthogonal frequency division multiplexing (OFDM), localized frequency division
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[0004] In a wireless communication system, a Node B (or base station) may
transmit data to user equipment (UE) on a downlink and/or receive data from the UE on
an uplink. The downlink (or forward link) refers to a communication link from Node B
to the UE, and the uplink (or reverse link) refers to a communication link from the UE
to Node B. Node B may also send control information (e.g., assignments of system
resources) to the UE. Similarly, the UE may send control information to the Node B to

support data transmission on the downlink, or for other purposes.
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pattern and second transmission pattern for reference signals depending on whether SFN
data will be transmitted in the sub-frame, and broadcasting information about the
selected transmission pattern prior to use thereof.
[0008] In accordance an aspect, a method for a wireless communication system,
determining a location in time of a sub-frame when a SFN transmission for data will
occur, determining a first transmission pattern for transmitting reference signals,
wherein the first transmission pattern comprises location of tones and location of
symbols within the sub-frame allocated for transmitting reference signals and
broadcasting information about the first transmission pattern prior to use thereof.

[0009] In accordance an aspect, a method for a wireless communication system,

using a first transmission pattern, wherein the first transmission pattern comprises tones
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013] FIG. 1 illustrates a wireless communication system in accordance with
various aspects set forth herein.
[0014] FIG. 2 depicts an example communications apparatus for employment

with a wireless communications environment.

[0015] FIG. 3 illustrates a cell specific pilot transmission pattern.
[0016] FIG. 4 illustrates a transmission pattern having SFN transmission.
[0017] FIG. 5 illustrates a transmission pattern having SFN transmission on

every symbol of a sub-frame.
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a cell specific pilot transmssion pattern. [0016]
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DETAILED DESCRIPTION
[0028] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0029] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein may be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative.

Based on the teachings herein one skilled in the art should appreciate that an aspect
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Additionally, components of systems described herein may be rearranged and/or

complemented by additional components in order to facilitate achieving the various
aspects, goals, advantages, efc., described with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as will be appreciated by one skilled in
the art.

[0031] Furthermore, various aspects are described herein in connection with a
subscriber station. A subscriber station can also be called a system, a subscriber unit,
mobile station, mobile, remote station, remote terminal, access terminal, user terminal,

user agent, a user device, or user equipment. A subscriber station may be a cellular
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“X employs A or B” is satisfied under any of the foregoing instances. In addition, the
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articles and “an” as used in this application and the appended claims should
generally be construed to mean “one or more” unless specified otherwise or clear from
context to be directed to a singular form.

[0034] As used herein, the terms to “infer” or “inference” refer generally to the
process of reasoning about or inferring states of the system, environment, and/or user

from a set of observations as captured via events and/or data. Inference can be

employed to identify a specific context or action, or can generate a probability
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radio technologies and standards are known in the art. For clarity, certain aspects of the
techniques are described below for LTE, and LTE terminology is used in much of the
description below.

[0036] Single carrier frequency division multiple access (SC-FDMA), which
utilizes single carrier modulation and frequency domain equalization is a 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



I nterchangeably. A CDVA network may inplenment a radio
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assunption for uplink multiple access schéne in 3GPP

baagtatien derethe belt. | Bie tarpm)ssionrteghnaiuge desdribed h§rem3ndy be used for
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or nore aspects. A base station is generally a fixed
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38 ° .20 13835500 Wy iS00, o
oomimahimagbe diked ovewobde Aasrnangandy asd & called a mobile station, user
equipment, a user device, or some other terminology. A terminal may be a wireless
device, a cellular phone, a personal digital assistant (PDA), a wireless modem card, and
so on. Each terminal 120 may communicate with zero, one, or multiple base stations on
the downlink and uplink at any given moment. The downlink (or forward link) refers to
the communication link from the base stations to the terminals, and the uplink (or
reverse link) refers to the communication link from the terminals to the base stations.
[0039] For a centralized architecture, a system controller 130 couples to base
stations 110 and provides coordination and control for base stations 110. For a
distributed architecture, base stations 110 may communicate with one another as
needed. Data transmission on the forward link occurs from one access point to one

access terminal at or near the maximum data rate that can be supported by the forward



geographic area, illustrated as three geographic
areas, | abeled 102a, 102b, and 102c. The term"cel|"
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bne GhipnRate (h&BE)gscqlmamt)@ covers IS-2000, 1S-95 and IS-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE 802.20, Flash-
OFDM®, etc. These various radio technologies and standards are known in the art.
UTRA, E-UTRA, and GSM are part of Universal Mobile Telecommunication System
(UMTS). Long Term Evolution (LTE) is an upcoming release of UMTS that uses E-
UTRA. UTRA, E-UTRA, GSM, UMTS and LTE are described in documents from an

organization named “3rd Generation Partnership Project” (3GPP). CDMA2000 is



[0040] Fig. 2 is an illustration of an ad hoc or
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[0044] In order to achieve most effective use of SFN and cell specific (e.g.,
unicast or multicast) schemes, different approaches for multiplexing SFN and cell
specific pilots in the downlink are described herein. A cell specific pilot is transmitted in
FDM and is scrambled with a cell specific scrambled code. Use of FDM operation
allows for frequency reuse larger than 1, wherein the pilot tones from few neighboring
cells do not collide with each other. This results in an improved channel estimate,
especially at cell edge.

[0045] Fig. 3 illustrates a cell specific pilot transmission pattern 300 for sub-
frame of a downlink transmission according to an example. According to an example,

the cell specific pilot pattern is for a sub-frame of a radio frame made of time period 360
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Project 2" (3GPP2). For clarity, certain aspects of
the techniques are described bel ow for uplink
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much of the description bel ow. [00421 LTE utilizes
BYﬁﬁ%‘gf‘@ﬁélbalfdrV@d 2 dinvihe Pﬁmmtnﬂﬁ Rafteny afl @rm%fO%symbol

e
T T B R RRLo Shqoh PR 1 M Sl
pm(tmurn ofisiklvellsystldmobenitidd it their ptlot tmmlsmllqsioe i§ N)cornphshed
or.t hg&%nal sub arriers, q\{ilhl ch e al sQ l%
PRSI Bonﬁé PR Syphefgert r Eé%‘ﬂp §1ﬁ? {ak infgyation is
Rensimad adigdionts foAaba. anhrzsgemrlabﬂomﬁdshﬁﬁbm t?a)ﬁgfﬁﬁjteﬁ using
are sent In the frequency domain with OFDM and in the

tqnnewbﬁai?,rmmﬁﬁ &d-FDNpt IBGrmiatien istthrasmptedivsmelienaasdd, 324,

nt,, sub rd er and t
Rl Oy ST BRI st Rl e Y Rt o 530 g 338 cell 4,
gﬂ&tlﬁm@aﬁ&ws GtaRsmittad @Ehﬁ% etk gN6, II8=arkllR10f @id eelisy, phlem
andwi dth of 5 WHz, N = 1024 for a sy stem bandwi dth of

MEOmNEEION AniganNMitteEuEN S iencsed 1Sy 43 g aﬂavw hag patiern p@y Rppepcated

0
5307005 DS LISt 12y LORER) TR T v
for asubsfriee,ghe ﬂ:ﬁhsl’mttéradayotrzilfsﬁmﬁ)on it nformdtivnc Angordisgso an

a pattern made of frequency subcarrier) and tine
e@e@t therepfhilsybiaens it dprporigsh ?fsm%%%o? (esmion gileh 1gfogwation) on
%gﬁ%ﬁ Rl 1),8f4 aa?h%ct?zﬁ‘l%mlt%ﬂ% FHOS ftﬂegﬁgﬁ tdRb Sfherience a

to as sub-frames or tines
lomtee g brdergeciopven slm:ttrhbd@smﬁfﬁﬁ)))andﬂi@m sighalfte amse ratio (SNR),

CB PR Bl SR PSR o

&!’xk?‘er@fnﬁ%@ell@ﬁ%@&&b@iated@%o@éollwe resource bl ocks
may be used for” transm ssion of data, control

[Gﬂﬂé} mat i okig. dilllestrafesitwosmigsien paitern baving SENerammmission 400 used

s YRRy o2 ERP RGP B OB kg e b et

§fectfic, pilot Gastul@Flexad! Wit SBN )dagqbenesa udninﬁletwﬁﬁmg SFN
approaches for multipl exi n? SFN and cel |l specific
prnsstissiomschpac e ispre syleiraes chpisding & & pramplodhg

&Rfsﬁﬂlgél&l e}?é[t GPI{ 1s|f§ 4 gtﬁ)nﬁ‘gﬂl%‘réfg dd '1‘005@{% %ga(ae 0? uiﬁ_%ﬁ%ﬂl?& 26{0 by

fpqucaty bmcahfith\?n;“ I46|@fln?t§éeaptmqﬂgrymeuaa dlatoges for kapmbol 406 are
V\fhoecra‘?eldr%o} t?aensmlltltl?lfg ptl;lgtnl?l orInraggI]l flg V\fug S}I(a%?p g rsllxncgells are shown which
do not collided with each other. This is achieved by allocating a tone for each cell to
transmit pilot information. For example, cell 0 pilot information is transmitted using
tones 404, 420, and 432; cell 1, pilot information is transmitted using tones 410, 422,
and 434; cell 2, pilot information is transmitted using tones 412, 424, and 436; cell 3,
pilot information is transmitted using tones 414, 426, and 438; cell 4, pilot information
is transmitted using tones 416, 428, and 440; and cell 5, pilot information is transmitted
using tones 418, 430, and 442. This pattern may be repeated several symbol period, for
example symbol period 452 and 454. The remaining tones are designated for SFN

transmission (shown in Fig. 4 as shaded). In an aspect, when SFN and cell specific

transmissions are multiplexed in the same sub-frame, the frequency reuse may not be



cells do not collide with each other. This results in
an i nproved channel estimate, especially at cell edge.
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aspect a transmission pattern (not shown) may be used to allocate pilot tones Wthh do

not collide with pilot tone used by other cells. The remaining tones are allocated for
SFN transmission scheme for delivering content to the UE. Thus, the pilots of each cell
are allowed to collide and allowing SFN transmission on a larger set of tones.

[0048] For a flexible pilot pattern scheme, the tones designated for pilot
transmission, may be adjacent in frequency, in time or any combination thereof. Thus,
in an aspect, a SFN+CS transmission pattern having all pilot tones adjacent in
frequency. In another aspect, a SFN+CS transmission pattern having all pilot tones

adjacent in time. In another aspect, a SFN+CS transmission pattern having all tones



transmt pilot information. For exanple, cell O pilot
information is transmtted using tones 404, 420, and
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tones 410, 422, and 434; cell 2, pilot information is
transmitted using tones 412, Y24, and 436; cell 3,
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B 4 RS IS elency bandui ath of 562
K9S0F di ng E@clmwalla;s)p&mises amhkeclpalshsfor nelettergshs lewnlanle
{rgr%lflxiligs?odn pattern based on over all condition of the system, the requirement of data
rate, the rate at which certain content must be delivered, etc. The use of SEFN+CS
transmission pattern may be periodic. In such case, the allocation of a sub-frame
selected to use SFN+CS transmission pattern is periodically broadcasted in every cell.
Once the DL transmission pattern is selected, all the cells in system will broadcast (e.g.
signaling using a broadcast channel) the information about selected DL transmission

pattern. This may achieved by transmitting to UE an indicator (one or more bits) and the

sub-frame when DL transmission pattern will used by the cell. The DL transmission



to use designated tones for pilot transm ssion (shown
as unicast.), for null tones or any conbi nation
wo b@sopf7s1 According to the exenplary transm ssSPONUS2007/076387
pattern, resource bl ocks defined at sub-carrier 504,
520, and 532 and for synbol 506, 552 and 554 are used
for pilot information transm ssion by all the cells in
the system Accordlng to anot her aspect, a
patisHR ma§§>ie SHcgRC AN b <gn YV hriy e indigation gnust be re-
gheﬁg@&eb élc%te{l} Hglstovng Bhth%%el%%dm '!I"Xqﬁttg‘fnt th@fnlaﬁ%ly, one or
ne use r cells. e remai ning tones are
aiotmaﬂ)tiéainémaﬁmlﬂcrcawdrfblsm@a saddveateDE diX plaitelrw dnisagh

cont.ent . t the U th ots of each c

SR PR B o v La BBl ks dhas s o Shpls the
SENGES t285mRbioh RS Wil @ Bkoddesstdi IH B bl Lo Qhé OE.

pattern schene, "the tones designated for pilo

tM0ahE i ssi bran W?Ctbféle &} B¥antteting desceibed aleoye mary he identiffed using
ther eof i t...a SEN+CS
RO R S S eateefig iy ehehr R Bp R B Enighy ieimanatcd

bub-fri@e uemeY: ark Broadedshrto @&MEE t TheaU Bliihr(eantek BRG MhS&iaoN
pattern having all pilot tones adjacent in tine.

BIPSETEYS rae hedst asseeiabrhw s T pattsr &denerpa&yta@ﬁr@pnla\ihgglethod to
@olcestsqgce&\geas&a%gﬁ s?%nff&r thg ?Ml%@a@e%ﬂufo épé | ot

ansni ssion a Clustered in
fos2pf fr eﬁa&mryg ﬂoaﬁgwkﬂ na@ffioddlsidy-rElaaing a nkeohargya gl 8ing and
all the pilot transm ssion tones are adjacent at 570
pigrad %aﬁﬁ%ﬂ%mé@eﬂmssfzt SRE NS5 trangmissipnrttemaiiogsted gs DL

ggm&r{ mbsﬁérf?{ Wik ef}jo?g@%% e@g)f A lfc ADGF ex lanatlon the

esignated for cell speci ot trar Ssi
adjladelogics ard shewuemdyiemmbed hsis sares Of acns m ﬂdd) be mﬁderstood and

f f, b- f Ll
r eg%i?t%%/ a? &5 ﬁﬁ%‘&l‘g%ﬁes? a&% ggt IHI?&’ZEIEP[ @ﬁ er ?Egsf,f%fsgme acts
ﬁﬁéglbiﬁlaécégﬁlce th BBdIaRRA subfecRRRitBEbe @S REGiferdt §Fdé|f"s%d/or

transm ssion pattern having all tones designated for
ewlichrrspécwith othst ks fromethetahesinand dd@calb@@ herem. fhoe gramigly, those

n | ustered,in,bott f fre n
e RSy VBt QI e B FREY mRPRRLIA By ermacvery
b@fb@ﬁes@ﬂit@d aglh 8RR S aterPoldked StateS YOS, HED, as5H 8 s@fddiagram.
554. It should be noted that depending on the system

Mereayer. nebpll dlustigted agie araytbedpdnicd 4¢ snplemept 4 methogdelogy in
Mc%% Qé:%nﬁ@l?e él%'d@ﬁtgegmg‘tte for exanple, a cell may

r ansm n tones designated by
{s(llllssp arri eifuﬁﬁkﬂg $pacifisylioel Big5Nan cabdpkmictbadblety W0 that

504, 520 and 532 nbol d. 552.
TSP EbGrdgotibacon ke ot Flseiahia. 90l ingRidess

E&ﬁmqgfe@ﬂldtp%rs{emm t%rhnpa?ééc? FNAudBRE. 'M@ﬂo@b@y €an facilitate
during the operation o ystem According to an
agpeuttingtindcaan frapecell (eg.pat atlmnardN odeabasvrstatl@d chdadp,
gcc%ssopromt (A‘i") Ho%tsé SG‘[EtTOSn grelgkeecr}leec%afnrsr%ﬂo oneeotr more l?ermnal devices (e.g.
user equipment, UE, AT, or like mechanism) of a wireless communication network. The
method starts at 702, the method determines if it is time to use a SFN transmission for
downlink transmission. In an aspect, the cell periodically determines if the SFN
transmission is required to transmit content at enhanced data rate or receives a request
from the system to start using SFN transmission. In an aspect, the cell receives and

indication from the system perform a SFN transmission and location in time of sub-

frame when SFN transmission for data should occur. If determined that SEN



transm ssion patterns. For exanple, during a tine

period 602, four sub-franes are transmtted 604, 606,
woeodsands610. I n an aspect, for sub-frane 604, PGYEEBNT/076387

may select a first pattern (esg cell specific - reuse

> 1 as described in Fig. 3) of>a second pattern (e.g.

cell specific + SFN as described in Fig. 5 and all the

vari ati on, of that pattern.) For 606, 608 and 610
HHNFPSIRRIS TCqUiRe stygp@ﬁhweﬂ%s blpekst708at Q0 8- Ohesiise. at

BI%EE 950 -thd, Hﬁét%od'c&ﬁe i 1ﬂ e ﬁrtr%hﬂrft ?Qﬂ&n o cKWnpPE Mhe first

transm ssi on pecific pi pattern
paitetrledmndai indFig. ¥. t/ﬁedpdrmkcﬂymmm sell dstegmﬁai #B8FNhansissibn pattern
?t her sub-frames,. the pattern, cor. eap ﬂds to
TPRRIS AL G e ffapsnypsiqn p%@%f%@d& oty t %&H}'P‘?l%é%d tgne of sub-
R&B S L of %fer‘%ﬁéees‘féﬂaﬁ?ﬁetgh ﬁll&QiMH) IR fdrrtﬁlﬂ%ﬂtﬁ@% @1a usmg SFN
pattern based on over condi tion of em the
rrempmisseoresvheme. Qracahe trresmishen satksciad tmeblhllmr@tqs ghenselected

Sl TR S en 850 S&- R PinsRii chfe W i setects one

5PN ottt OeatshidRi i padtedid Broht M8t cFebeeiladhds@f SFH tRinihisSion
transm ssi onﬁgttern is periodically broadcasted_in

Battoris avejlable.drps exqrppleghe SFASH tsgisepsivamater described above in
?Fgl ?%F’ ggﬂat@élk ﬂf it a? S d(ce tpﬁ%%g ~ 1L eww)lé %IH?[EL%Q% rrg%el(rgdn gllot tones

tazba@d on §1&h&ﬂtc§idmﬂ)br tlfmm HAfis stlectinged trarsmissidi mtteRy the method
achi eved ransmitting to UE an |nd| cator (one

or
Ve t9i k! 7:9%Af RO, dhgrel bippdcapie thepel eﬁ?egr%ln{r%%%ﬂawwn pattern
Hﬁ&ﬁﬂlﬁn%a 'the%?%ng’%d EIIJ}? ﬁﬁle le feaQ@ td31 th]e U]%s that the cell serves.
transm ssionpattern may ective on
Baperfdirene) reghiecre¢m of He SIthdmc ﬁtelmfrthmijMy bmadwt tjjlnaiilctidation a

. h d t {o. xz el ted T
Pipd PRy sl MeEDESkn froeie Bedpaiiglie WeHE poiede sy gL
ﬁhﬁs%ﬁ?stl@rgpaft@fn Ui MeHiSatRa nest 1R %dé‘f&nﬁﬁéd K battbi 8t HFer or

situations, informati on about t al | ocat ed 'sub-franes
mieag dekiildd infemetgen goahfhiesclepted SEMn@Silom paftoim. st Wheck 708, the

attern wll he broadcast ed

Bl Rl o081k ARAERR Bl 10Tl Tgbu i fven for e
aboMptomyibFangentified using identifiers. In order to
reduce overhead, only the TX pattern identifier and

H0S#hnat ed Tymng odite- $amssemple anashesiadraysiofdhat dadikigtosa.
t t

L e T

a®oldinlg toanpispee $§111IuaC€&d:d/ Methdicamﬁlsfamhtai&)fecélhmg an indication

eS|g t ed sub- 52] Referri to Fig
(6828 et Tﬁ{gds ﬁ%éﬁ?éﬁps?m%r% L?gpwgpawaZAP) base

Qﬁ@&@'&ﬁ% rﬂ@ch@fﬁsﬂn’)1 gi '\&Q‘f’étlésg’ BoRnuh RGN MRS RS AR aspect,

pattern all ocated
at block 802, the method receives on the forward link, an indication to use a designated

SFN TX pattern (e.g. SFN+CS transmission pattern) for processing a designated sub-
frame. At block 804, the method begins processing of received transmissions based on
designated SFN TX pattern for a designated sub-frame.

[0055] Fig. 9 depicts an exemplary access terminal 900 that can provide
feedback to communications networks, in accordance with one or more aspects. Access
terminal 900 comprises a receiver 902 (e.g., an antenna) that receives a signal and
performs typical actions on (e.g., filters, amplifies, downconverts, etc.) the received

signal. Specifically, receiver 902 can also receive a service schedule defining services



transm ssion of a sub-frame. Wile, for purposes of

sinplicity of explanation, the nethodol ogi es are shown
wa@pasdessri bed as a series of acts, it is to beCT/US2007/076387

under st ood and appreci ated that the nmet hodol ogi es are

not limted by the order of altts, as sone acts may, in

accordance with the clainmed subject matter, occur in

different orders and/ or concurrently wth other acts
RPRSFQIAC SHORHTEIvPIeRks of 7 BEBSmenen Alloggpn BX30h Iaéchedule
LB b B L AL T AR v
feepbasekemﬁoedatam & deecribed hofein, ot drerlddeatRedeistial(@scan nnclude a
S as in a tate di.agr over,, not all

ottt 6 wiendafode et TS robripriantite fom @' processor
9’@6 RRdehigaYon, mrage@,wr@@a @8n Bé b BrdcBRoF hédlé@é’d t%tél%hl%&ﬁlg
matter. [0053] Turning specifically to Fig. 7,
elempition m@qeh@ddvb'dwlm 002 had/of mrllemtmamefgrraatlon for transmission by

br oad : dji cat

RUARERE 47 Rl B TohGEh Bt By SRR gty or
Hore@&RRsoneht off htdesd teahiddl 90&2bhﬁwdr o PO c&Rbr thaCdnlaiyizad ®formation
transmtting indication froma cel (e.g., an enhanced

reseieceh b Eocstvat PGh Zorawige IBmadion der trEImSSOADY, ragg@eter 916, and
g‘@ergtlto(l:sg&she?% n!édr% Eg@?gﬁ&@é (ﬁrgcc%sg te%%?nai\?f)&g rAﬁ?iLIttlgfégﬂﬂ %lrocessor 906
o@|cdxanits istratti@s\or mk@pﬁtlﬁ:@ aoomélatadn effuphiak \wod Bowillivek resources

met hod starts at 7 the nethod determnpes if it is
chweg BY tresIvar AN g@ﬂ&ﬁéﬂg wairergivied doysiiplr plekk, or generating a

C I
IHAERERILAR, suof S ALARABCippro Rl PUCh HhReciVed block or
bloakss ot for@oalyeng adtslefvnanoed diatrmircatneappropri@aiplies resource of a

st .fromthe syste art using SFN
Pﬁgaﬂg SR reyopregs, o %‘E&’ea%ﬁ@lrbell recei ves and
rat i OnAEEe%m&Hﬁnaﬁ?@@ @zm mmc% M thesi i tR4Y is
and ocation in time of subfrane FN transm ssi on

opﬁrat@@dﬁccgmm td poessssor 906 am:bth@‘r majn @tgret dwaia to be transmitted, received,

J\%ﬁ ?&S O S Lon 92% gﬁre a atlon malatgﬁ g% ﬁ%\g% 111}(5650115%6

s@b&@lﬁlgg pfdit(bdbllbet%r b liging tﬁ’@fo@@@oﬁng hEN&dBIS fop &Iehﬁfynmg fiRfeceived
exanple the first pattern described in Fi

B@I@@RS qioytranspussia), fordglsteamiingan mdgrrharalip %%@is%ﬁn, for

fr rns, each
ARl el CRRCE RPN Curl SROSTRR. B REHEET 1S 2T o
[(E)SEI ence Elvgﬂ&iesnpp&cgtedphdttohe dad atpreafect. fragmory 908) described
Fr ansm ﬁ?t ﬁﬁ using SFN tra [g ssi on schene. gce
BB G b 1 B, VoM & M BB P AR P P g Bang pge both
§&5§1‘étaﬁg nBAYJI&H10 n{e‘ﬁ{or? ﬁg%}agr}fftlﬁlﬁtéﬂ@n faha %t lngﬁ&?cﬂld h&@olatile

on the system l'ects one 'SFN
memmsyrcemsmollud@matl enlysmémaom (ROM$tpr<ogramemb}eaROw@@@Mi

eﬁeé\{ncal?yngrwgﬁa%lm%le ROM (EPROM), electrically erasable PROM (EEPROM), or

flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory. By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 908 of the subject systems and methods is intended to

comprise, without being limited to, these and any other suitable types of memory.



patterns avail able. For exanple, the SFN+CS
transm ssion pattern described above in Fig. 5 or

wo a008@a476ns of that pattern (e.g. patterns havP@mus2007/076387
clustered or staggered pilot tones based on frequency
and/or time). After selectinglZa transmi ssion pattern,
the nethod noves to block 706. At 706, the cel
br ocadcasts_the sel ected DL transm ssion pattern

W58l nat i oReemYErPRE InEthgencsrvetrouplerdo Bt eeentenga 910 that
@Aﬂ reEé]@e YeShelt @H CBIIP&aﬁ@A ﬂ)et@@ Vo orl:r)ﬁdg[@ ﬁgﬂ)illﬂgnaﬁ cks of downlink

requi rement of the system e net Foadcast
trhlmmlsﬂdmmlammneseanﬂralmqk (Efmthak tromgnaibdion tesolEss (te@ to facilitate

recej.ve t [ efore using the sele t

brasilng wul et DAEH AR B s in e P afae hes A mitiplex
ProRElRbLI (Y Jh%qnc-ll-?ﬁido@ﬁlhﬁf nght%tﬂ{a‘pf\inﬁ{m QlfodMBh& M8Jsakd @t provides
I nformati on about the sel’'ected transm ssion pattern.

m A@KOQII(NZ%@@( mﬁmgfmtdrc@dng wanthat 2 ﬁrs(d dowinlink l@ioclcmdt @oh pf one
t {1t
2P B S PO BT AT AR Sy 0% e wpin

ﬁ?é@dif’@é eF et dn ot @dtiod Qo dRsdr of @@aﬂ tdcaive s feedbesieprobatdlity
an indication of a selected DL gattern in wirel ess

B@lﬁ’fmmuvelm@l@ thesfpsetion lgpidot mqbgbltlty A aalspdhack message is provided

BB AL A D08 PR 70 AR O Bion

ﬁdsammem pr é@tbd@oaateam@s\sltm(m ndt rcdiNcd. ISpReifisalat, isach @bbability
l.i ke mechani sm | ess connunlcatlon net wor k.
RECHPHPHY %n%IHY%tB éede ce iteigrspie 18oWIRlp devieasggreporting lost
gﬁ§§hMﬁﬁn&ﬂ1 e forward link, an indication to use a
eS|gnated N TX pattern (e.g. SFN+CS transm ssi on
fHSOEr n) f dccgss crmssil A0 siltiésihgnaineptisssbimegotatorAl4 and a

| ock 804, e met hod begi pns proc SSIn of received
Eriieeiogha S s il G b SHTERR Paedh sEREF hpress point
S5thGNRERM t@miral rAdRotd ﬁtsktc':'ﬁgthoﬁglg eRiGkd a@ﬂelng separate from
exenpl ary access term na t hat ¢an provid

theaddeesior 966ﬁbm he alaprp@a@d ml@tt mnklsgenﬁnatoei @d @ mlémiecator

8vah%at?r2£1 S% rgayng p%é%‘%so(r?%‘é ora gHm%ﬁ]i %a rﬁ{?ﬁes§%§a {not shown).
[0960] ves aFf. gnad axﬂmdsmfoh@f@c&yitml 1080 ¢ fdcﬁﬁ&te@ﬁrowsmn of
filters, anplifies, downconverts, etc

26@6%&}'0\&@@1&@@% kst tragpsaussionedats {or ap dddi nasvodko System HI09gomprises
b Ba&! Yot 1962 ¥é % he%%%}g%%te §“3\I/1|t1{]5 'r%% ver LOIO t{gat receives signal(s)

servi cesappor nor e
froansrics snea nablilodatican 00é throdgh aphm:zhegzl of eeceiot brteaiidsr@06, and

a bl ock o i%ownllnk resources with a bkﬁfk.of @ﬁllnk

? Jeptmities] Vorthgtevrmithy heeppacRoTapehifeavisss 4604 through a
g%?s‘ﬁ{l{ Qﬁgmﬁelr()gg nReQ&vérh@lb 'céﬁ?recggg ﬁifﬂﬁﬁat%g%roqﬁfbcelve antennas

I ncl ude a denodul at or that can denodul ate receive
$§0fboidscaa gk ther cvinggsd ehsgmetl oca@pipntdoetssown) that receives feedback data
related to an un-received or indecipherable data packet. Additionally, receiver 1010 is
operatively associated with a demodulator 1012 that demodulates received information.
Demodulated symbols are analyzed by a processor 1014 that is coupled to a memory
1016 that stores information related to correlating uplink and downlink resources,
providing dynamic and/or static correlations from a network, as well as data to be
transmitted to or received from mobile device(s) 1004 (or a disparate base station (not

shown)), and/or any other suitable information related to performing the various actions

and functions set forth herein.



906 for evaluation. Processor 906 can be a processor
dedi cated to anal yzing information received by

wo e@eioyeas1 902 and/ or generating i nfornmation foPCT/US2007/076387
transm ssion by a transmtter 916. Additionally,
processor 906 can be a procesEor that controls one or
nore conponents of access term nal 900, and/or a

Frocessor t hat analyzes informatjon received

Qo] ver oBwcessen & iris surther sovRed T@r?nfaéi’ootartlgi%@ﬁ‘i’c@%%% R018 that
Ol SohOLACT: bR e ur Y B R 3o Ol cBRh Blqck of downlink
pamﬁssimr reS@Gcesaand exbdeakt af uphsk fracdnnissien fesources for a multicast or

rpreti.n arrel ati on of uplink
bReGPLER Fe B BREl obnin PBgernor AL ER PrHyT Schedue a
Bl d I R5 Bé@ﬂeéil%%'dr Mor®h@fiKonDbIRROST @linkIradshRGIBR2&Kurces and
nessa e, such as a bitmap, appropriate to signal such

ifdlewnkinlo tknsmisotseyrcey tf grablrratepptiolg pdurhlaigtol

5 s ThghhFn Ak BRBRER (AL! Rogt Bl h b or

hebBidR-mds0426 el A6 aSthe dehliNatesO@Pe 6abaddériinnil N/IMreover
conprise menory 908 that is operatively couple

ed t
Bﬁﬁg‘élé%@b]’r’m%@Wa]l% Srcnmpchedyle gtcorrelagian hewsena plurahty f blocks of
\QHI‘T’I{E ttr%n 91’155 Q%Crgéo\ﬁ? s aftd] gl% {1& dnlJ fr%ﬂﬁ &F&Weé’ou?&%opg}/nultlcast or
or I’TH o aowlin

ore ated resource
Bmla&chst semace, mtucﬁ xhaod sinflebiteaplindAiidedgvithie affeaddac mgssage can
protocols faqr iden yi.ng _un-received. portiqgns of a
digte Sk %A\IA%rmé)@méfﬁ?ﬁ for ty rinred lléyo@dqrf%é A gpwnlink

&&ﬂﬁﬁg&§§%§§nm%or transmtting a feedback nessage to
an access point, and the like. [0057] It will be

H9oRkci at edssdvation Ireocssioa 181 Head Heecogpled memoalyul8(@) processor

i bed h rein b i ther I ] )
AR OR e e SNy Fader Mitaniie Tt RTBRG el gina
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limtation, nonvolatile nenory can include read only

haseotajioq ROM to ndetsriaerapk eltT@Wr(CPFﬁ@vly muéfipde tormirad figrices.
RSN By uf REEH! 1070\GR b whad DRRBNT e v

baRAaMLAT 06D &aﬂ@eﬂﬂh&wét@%&achﬂf'a@uﬁﬁﬁy&f asmeudl @eviads a particular
cache nenory. By way of illustration and not

PRIk tEans s ORARAGUECCHQ ab¢ Wfubmitingrangedbaglmcssagh B hash

R SRR Sl SRy AR M A ess s g
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SL. DRA| and dj rec t Ranmbus RAM ( DRRA The menory
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[0063] Additionally, calculation processor 1020 can be coupled to a sorting

processor 1021 that can determine a number of received feedback messages related to
the block of downlink transmission resources. For instance, if a block of downlink
transmission resources is coupled with multiple uplink transmission resources (e.g., by
association processor 1018, as described above), two or more feedback messages can be
received by base station 1002 for the downlink resource. The sorting processor 1021
can therefore identify what feedback messages correspond to the downlink block, which
can indicate a retransmission priority for that downlink block. Furthermore, the sorting

processor 1021 can elect between retransmitting multiple blocks of downlink



conprise, without being limted to, these and any
ot her suitable types of nenory.[0058] Receiver 902 is

wo mooslozt7sDper ati vel y coupled to multipl ex ant ereiBUSH07/076387
that can receive a schedul ed correl ati on between one
or nore additional blocks of Hbwnlink transmi ssion
resources and a bl ock of uplink transnission resources
(e.g., .to facilitate prOV|d|ng nul | e
Fraesdngen fepouces hapgdnt! eshigriegon the ﬁﬂmbrrmféic%‘reécfe%@a?k
%@@sagé’snrela'f&il tH%che‘blgBL bt dd:uzrﬂ nﬁq tﬁhkﬁ%&oﬁ”é@h&e? feedback
nmessdage that provides an nessage
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station, an access point, another access, term na
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ﬁ;%&ﬁ (BDREESSOr 906, it is to be appreciated that

al generator 910 and indicator evaluator 912 may

Hlﬂ6ﬁhr t of THHIR eEXHorec806 ad canvertsibe stofanpoioyedebristo one or

S8 iR At b e’ iR ot aig dealency
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amréls%wgolrerﬂ channel Yhoidewnknly sigesl \mtrheu Crmsmltted threuahi apgitenna
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Eﬁcapl‘émdbﬁ @Eec&ﬂz’éa sighalttotarra&s\rerhﬁltt(nctvm@ 109€ REcIRYr @nit 1140
mobi | e devi ces 1004 through a transmt antenna 1008.

R@Ldeﬁl% (e.g0 fiyeisapmplifeesi g Trefuspevadqvarony gt thedesarecd signal and
PRAPAT R TR0 PUTERY MG BRIE SR By 114

dehamﬁﬁesmuamouﬂegmcewme@hﬂmymbdbcmpbﬁkﬂhbeluﬁlﬂwcmmnd
packet . Addlt naI recelver 1010 is operatlvel

SUERIOR ééi“\l’\’P J&i%f Patfbithor 6acsTon AT guARSY GFS&’PB%G estimate
fcﬁ"(ﬂ?é d’cﬁgnlirﬂ%ff?cf fdc@ﬁor Pﬁﬁmgé‘rlf&rn?sdda%y TR R AH0R ofMRY ¥2EFed data
by a processor coupled to a nenory

symbols to obtain data syrnbol estimates (which are estimates of the transrmtted data

symbols), and provides the data symbol estimates to an RX data processor 1155, which
demodulates (e.g., symbol demaps), deinterleaves, and decodes the data symbol
estimates to recover the transmitted traffic data. The processing by symbol demodulator
1145 and RX data processor 1155 is complementary to the processing by symbol
modulator 1115 and TX data processor 1110, respectively, at access point 1105.

[0066] On uplink, a TX data processor 1160 processes traffic data and provides
data symbols. A symbol modulator 1165 receives and multiplexes the data symbols

with pilot symbols, performs modulation, and provides a stream of symbols. A



1016 that stores information related to correlating

upl i nk and downlink resources, providing dynamc
w@p@soe47st ati ¢ correl ati ons froma network, asP@EUB208%076387

data to be transmtted to or received fromnobile

devi ce(s) 1004 (or a disparat?) base station (not

shown)), and/or any other suitable information rel ated

to perform n% t he various actions and functions set
fransnttteragh /P doup ey aed PErcessst the sdreppof sembels iy gigrate an

h@iﬁ(”ﬁi%ﬁai%ﬂi {sAPnRhRRAH3 e Adthal N8BS & a%Eé%?th?lf’os.

correlation during an allocation period between a

H06Gk of dawaddeskpdintalldn] thsiuphnk egwfioestcanchahl B0as keceived by
f uplink ansm ssi on resources .for a lticast or

e | LA eSS ddnt  BREMTynieadSas BPeBrApIUse s pmbol

48484820 { 1Hotih&! %I%G%quﬂhg sﬁn;lg_% 58] Sbl1a8s RENEEPIIARGNBbIs and

nore additional bl ocks of uplink transm ssion

flegs symbelssamdtes far the eplknko fABXrdatarocesaershi8s pirangsses the data
resources,. to enable receipt, of a pluralit f

PIROR s s O a8 B it Bharpsinted b8 tidna? AL3Q, A processor
I drfor@s CRAnb] &EnTAUBR &r cath f@Rdhaskndressagesnd & abeglink.
to the downlink resource can be determ ned. Mbreover,

Rlp Srmatlpnax Besomt pidargoremTost edheurlinkew tbeintaspestive
Qs%gg\gﬁg Qet'g‘oPﬁiyﬁt%hﬁﬁ%pgfm&%@&@iﬁ suBBYY dKmby B RRbE"
resources a an uplin ransm ssi on resource 10r a
[0068] cast Brocbysomddadtand ¢i 50 diesct g hednl@l, caosiinugyd, enanage, erc.)
bi tmap included within a feedback nessage can indicate
pRSKa aAaesest APIBE ki af tearinglHe Sp rewgp'iw‘;y-oReﬁme%{éwracfessors
ool sblcan SELIBEARA Rﬁﬁgﬁg@@ ur[g@g khﬁéﬁ%h@s&&% brogram

processor 1018 can be cou 0 al cul at’i on
podes esd data. 1 ORGcsshest 1 1§6ned Al & can gisoofmafvirini doynplugatipos to derive

B
gxgyggge enpmy@glumplé:@éc%ssssty@ﬂehlp@ 2L AIMN0 OFESMEECDMA, TDMA,
|

ack interference fromnu l e term nal devices.
#ddi midlsindd teyminglaicen ransnohcqnecoter§oen the 2plislanFeremelr aspstem, the

. f ' ' b : [ )
B 28 SRS 5 TRt

eNhiGeS rBaydled lided ih dsesvhérdkhd pidnSHbIHBUOfor RSO BBl an the
use in submtting a feedback nessage. The hash

Fifie CPYALRS BANELPPBIP Y Fcepblop shedpndicdgesas Bughm pidgtsulend
& fr %%1&$$§&g%m .‘?@8&&%&3&?& .cﬁs&ki?ffor%a&aéﬁnﬁgl. The
[ tity, an i1dentity o

each term na enti a service
techhigzedicbytited dbrdiremay balimplewicard bgrvalibeckesape tbof example, these

information, or a conbjnation thereof. [0063] .
KPRV STRYY Be ingperacnied | r%wee@gf&fareméece@ inggion thereof. For a

ﬁﬁ’ﬁ%t%qn{p@en%tﬁﬁfotni, WHich may be digital, analog, or both digital and analog, the
processing units used for channel estimation 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, other electronic units designed to perform the functions described
herein, or a combination thereof. With software, implementation can be through
modules (e.g., procedures, functions, and so on) that perform the functions described
herein. The software codes may be stored in memory unit and executed by the

processors 1190 and 1150.



processor 1021 that can determ ne a nunber of received
f eedback nessages related to the bl ock of downlink
WO e@R®Pi7SEi on resources. For instance, if a bl pckusfo07/076387

downl i nk transm ssion resources is coupled with

mul tiple uplink transm ssion #lesources (e.g. , by

associ ation processor 1018, as descri bed above), two

or nore feedback nmessages can be received b-¥) base,

H1030] on 10B2s todie yndersrsrihatithe srabesdiments desraibed peregmay be
: n f [ i : b

etk bl R R S

cordbioatien thereef. r Borsitiasdiamn ippleorntaiofi,ahe ploatssthgwmits nlay be

bl qck. Furthernore, the sort.in rocessor 1Q021.c ..
ETERCET N Pt AR AER TR ORI EI Bl B e regies CASIC), digital
oM I SUEL SRNEIR RS, Q] SRAMIEES s 8RS BEvidds (DXRB)s), iphodR@hinable
on the nunber of received feedback nmessages related to
beahddyiass kPloPs)dbeld Ipredcammahksrdagssiroays (R G e procefsoBeaqntrollers,
Referring,nowto Fig. 11, .on a downli.nk, at ces
PR A iR PRt e uites Epq o pitform the
AR BbMfescrittdMRfdn, ot @dBmbidatib@iepfes, and nodul ates

or synbol maps) traffic data and provi des nodul ati on
Eﬂgﬂ%m s (" %dea tz.mmmcbm)ems Arssigpiesnerieshin seftyiarey fiigware,
ERALYER LR B R R e AIRR, ABl jora n
machihateidailld hiediamh, tsuph exe stochgt @ompondat.| Atcody sdamhent aag

provides themto a transmtter unit (TMIR) 1120. Each,
[GPEFISHi & PRGAHNET. 2 1HECUI0B, HSUPREQET &Y rFDRIIOZT2AN BiTPYNCs § fpgPUtine, a

Rlod@ieSh SRl ar¥ glﬁiﬁgefa ALK %or aﬁggo bllios Xﬁﬁ%éctf&ﬁ%(,oc{%% structures,

sent continuo i'n each synbol peri od. e pi
syprogtam gatambetsf Aegude negmetit ayi terconplet! itphmotied cOFOMgment or a

rt.hogonal . fr equenc i vi Si.an Itiplexed (OF , tinme
B VTG SH 1 PO GRS oRBRAE P BRI e STAants, parimeters,
gt inBlyeedRek ntd ¥Yorm@fio€ AeGinthinyd, hrafhefid, ! &% &day ssed,
!006(5&e TMIR 1120 recei ves and converts the streamo

d, arirapswittsdosingmng seitebl ocansgnelhdingmeenfary shraging, message
cg)nldi tti ?nns ée.. g a ltira{ni es, fni Itt ers, and frequency
DEEg QR TSP NE AP TS PGS %6 generate a downl i nk
f0gRpl sui Fabd e ffvaire IhABSBhtaGE60 RhONEni§IRS dekdrBke BSrein may be
channel. The downlink signal is then transmtted
traplemghtcd vitinnedwies (¢E2precsduge fuegtipnpaang so ap) that parfeam the
%%Qorg%sa{ﬁea%%?ei& 13 §o?ﬁ>fa!r%/ Eodek %g%%%ré&] @E\%Eﬁ%{}ﬁ?@ Qnd
provi des a received signal to a receiver uni
et Oted Bepedocsgorsi Tlic thdAOrycoritingy baBnglemgnted whthirt e processor or

anplifies, and frequency downconverts) .the receiyved
%’Ft@ﬁ‘é( toéa%lpr&%ﬁs?li’ %@ﬁwﬁéa%ﬁ ER l?eowéraﬂ%m@ﬂme{& @uplsddp the

FRTEBvia RaFHiiRtand G RANANAN tHl AP

[0073] Referring now to Fig. 12, a system 1200 that facilitates a use of flexible
transmit pattern in a wireless communication is illustrated. System 1200 may include a
module 1202 for determining a location in time of a sub-frame when SFN transmission
for data will occur. A module 1204 for determining a first transmission pattern and a
second transmission pattern for reference signals1206 for selecting for use, between the
first transmission pattern and second transmission pattern for reference signals
depending on whether SFN data will be transmitted in the sub-frame and a module 1208

for broadcasting information about the selected transmission pattern prior to use thereof.



denodul ates and provi des received pilot synbols to a

processor 1150 for channel estimation. Synbol
waleomaed7at or 1145 further receives a frequencyPCEESINT@76387

estimate for the downlink from processor 1150,

performs data denodul ati on or2d he received data

synbols to obtain data synbol estinates (mhlch are

estimates of the transmtted data synbol s)
M%Wlegégo% He0tmey bgﬁme%@g o7 fit %%CtTOéH%FPVW aagtnéay be coupled to

g%ﬁ%%iﬁgag%ﬁ§§0 whi ch denodul ates (e.g., synbol

interl eaves, and decodes the data synbol
HO7dhat es Rofermaomer td Eg 13, anysictnt B@O0ttha ffidiktagatase Fhidexible

rocessi ng by symbol denodul atar. 1145 RX data .
B Geacauth rs v e Bty 15 Rl phiotas Ehgnay nclude o

SoakRe! 1302 e Ri@hinkdd 2 IRAFoT 1 ©1at 8f PLALEESOWhiA 2QFN
respectively, at access point 1102)(&0066 On upl i nk,
1t

tramexishaerafop e es eccurl 8ongdue ke tefrfnirgngla fizst &nadsmission

Bt 58 SEhR RS o LR RO Bl fPpmpr 1306 for

BvaBEsEng RESTHRIEE bR Whddel Rfed tAMEmpsRYipdRSmPrivk @A tRdreof.
nbols. Atransmtter unit 1170 then receives and
M/Qéiéléé 4402 B0 mpy bampetcessprbbiny ¢lectipairedarics aad mgy herdeupled to

| s transmtted by the antenna 1135 to
?ﬁ%@%@é’?@leﬁg.‘)ﬁt 1105. [0067] At access point 1105,

f00a5ppl i nkRsfegtigd ndw anFige 1 411 asgbteh1BI00itBat fagkiateg d uby of flexible

t he antenna, 1125 and processed by a re&elver unit 1175
transgt patiers Bydoyvslesscosympyratigaib Hiystisted. Iusem f Aghmay include

[
103 ] BT R AR R AR pLERE M defbmigsion pater
R)ﬁlpiaﬂea tres derssosmittigha psn«mf dats @scdrtiing dairglsfrodehcy network
mates.to recover th tr Cc data transm tted. by
R R mish 0 SCherty v beguk 136 g el RS ERSion pattom.
%Eﬂeﬁ?ﬂhb Q8toh@ &raﬁﬁﬁﬂamaﬁbwe%n k@ﬂlﬁhmltoﬂe@ @&&mnfsﬁﬁtﬁg RdFerence
the uplink. Multiple termnals may transmt pil %

signdds andemtrioguler 406 efoublloaclmas@mg fiesinratipe Qb@ttttlnev@lected transmission

assigned sets of |Iot e

BB AR T2 Rl By &y PARD s e bPSeBuldlany plsstonic
agdcelafelGn gl lsee@dup(eel t6 - menfdifiidalule 08! di nat e, rranage

etc.f operation at access point 1105 and termn

[0036] r espBeferiieg yow ReEiget ala\ﬁé(StSHb]c5@9§]@ﬁ’f§aCﬂlt9®S aw@e of flexible
t
(BB E Sl b o T sl S SRS 1 DY fngluce o
inbd0ledan2 absrecpieingdoationiptiatdf ansbfianterhenen $F1e grassmigsion for
nd i.ppul se response_estinmptes for the uplink and
desaill RRcurr A pebis o8 § mdsBeSP2 G rescHing infirerniier kot a firs
ﬁXI?Stnﬁgg% ﬁtern R yin %%m%o 10%51‘?01) mfdﬂ-ﬂahbﬁ’ Iﬁtlme

termnals can’transmt concurrent] ont e up I nk
sutfrequesysoanleashene resource block used for transmitting a set of data accordlng

a single frequency network (SFN) transmission scheme. Modules 1502-1502 may be a
processor or any electronic device and may be coupled to memory module 1506.
[0077] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art may recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are

intended to embrace all such alterations, modifications and variations that fall within the



pi |l ot subbands may be shared anong different

term nals. The channel estimation techni ques may be
waised/op41scases where the pil ot subbands for eaeptm/US2007/076387

term nal span the entire operating band (possibly

except for the band edges). Skch a pilot subband

structure would be desirable to obtain frequency

di versity for each term nal. The techniques descr

bed

poPe Phthesppedder simpeRuEiermgrey i the gxtepehptthe fesm “includes™ is
ﬁ%ﬂ leﬁher%ﬂ@?&aﬁe%%@ér for ot &8&5%01?%1@%%@% to be

ardware, software, or a conbination thereof. For a
haehdwane ainmpnenemnilat toahe tewhi“‘cbmpmasingieasdicgmipabingasahemreted
ogrboth digital and aﬂalo , the processing units used
FOFN ERBIONES 263 FFMAtBh™REY "G F1bl ement ed wi t hin one
or nore application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), progranmable |ogic
devices (PLDs), field programmabl e gate arrays
(FPGAs), processors, controllers, mcro-controllers,

m croprocessors, other electronic units designed to
performthe functions described herein, or a

conbi nation thereof. Wth software, inplenentation can
be through nodules (e.g. , procedures, functions, and
so on) that performthe functions described herein.
The software codes may be stored in nenory unit and
executed by the processors 1190 and 1150.[0070] It is
to be understood that the enbodi ments described herein
may be inplenmented in hardware, software, firmare,

m ddl eware, m crocode, or any conbination thereof. For
a hardware inplenentation, the processing units may be
i npl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
programmabl e | ogi ¢ devices (PLDs), field programmabl e
gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic
units designed to performthe functions described
herein, or a conbination thereof. [0071] Wen the
enbodi nents are inplenented in software, firmare,

m ddl eware or m crocode, program code or code
segnents, they may be stored in a nachi ne-readabl e
medi um such as a storage conmponent. A code segnent
may represent a procedure, a function, a subprogram a
program a routine, a subroutine, a nodule, a software
package, a class, or any conbination of instructions,
data structures,



or program statenents. A code segnent nmay be coupl ed

to anot her code segnent or a hardware circuit by
w@amsiopgsand/ or receiving information, data, aPQUIBIWF()76387

paranmeters, or nenory contents. |nformation,

argunents, paraneters, data, & c. nmay be passed,

forwarded, or transmtted using any suitabl e neans

i ncludi ng menory sharing, nessage passing, token

passi ng, networKk transm ssidm M c. [0072] For a

software inplenmentation, the techniques descri bed

herein may be inplenented with nodules {e.qg.,

What sdlaiesd i uncti ons, and so on) that performthe

functions descri bed herein. The software codes may be

stored in nenory units and executed by processors. The

Memor X Hethbd a8 irt %%%ﬁ@éﬂn%ﬁuﬂi’bédﬁnnﬂfe hﬁet%@&%ﬁ%’ing‘? r

external to the processor, in whi case it can

conmuf¢temininglajocasioplie dieef 1ah;eb pfra@we»sls@r SN aramamsmts for data

nBans. as Is known in the art. [0073] Referring nowto

ETE 4> a system 1200 that facilitates a use of

f1exi bterntihRRSit Pads isonl pattBriind @l 28¢n doFRIiNs ALjaBm for

is illustrated. System 1200 may i nclude a nodul e 1202

fedprenee g s vigrean the dransnaissiph ppttaras wlicatedhpsymbmepanghiencs of a

ﬁﬁbk will occur. A nodule 1204
or r%&?gcfﬁrﬁezfﬁ%l%%r&?& Sgg%tafsf ansm ssion pattern and a

secon @bléa’uag Soi 8] ltwpat the finst transmesion pm aﬁag peebsd fr2fmission
for s cting for use, hetween the fir nsn1ss on
pHtrR r%’f%?“é% sigrals dencndineoa; e thsa SFay 51%% B! P%F%‘%SQHE@ in the
sippghs. fgpendi ng on whether SFN data will be
transn?tted in the sub-frane and a nodul e 1208 for

b r oadbmdcnasgng mifenratibn ebow bloateldehel tsmbmot®ed pattern prior to use

?n1ssion pattern prior to use thereof. Mdules
5211208 may be a processor or any el ectronic device

and may be coupled to nmenory nodul e 1210. [0074]

Referring nowto Fig. 13, a system 1300 that
Paci | Thamethod ofiskirofl, further pereprisirgsativingdecagion in fmg of a sub-

reI ni.cation i.s stem
R SRR AR e 590y 5 ol b Y BRGRSR Rp St s

Erhd‘@c&ﬁd @atﬁ;ﬁbssﬁd?‘@tehﬂ@@@ use OFNftreansdigmsd. on for data
w |l occur |l e 1304 for determning a first
transm ssion pattern and a second transn ssion pattern

or r ls J - O - )
LRI AL R B SRR G rormasion souc e
firsaasdiceshdrapatitssmpretsroftrefeteaee sipealepfior thtudell es

1302- 1306 may be a processor or any el ectronic device
and may be coupled to nmenory nodul e 1308.

4. The method of claim 1, further comprises determining a third transmission

pattern for transmitting the SFN data, wherein the third transmission pattern comprises
location of tones within the sub-frame allocated for transmitting data using a SFN

transmission scheme.

5. The method of claim 4, wherein broadcasting the information about the third
transmission pattern comprises transmitting location information, in time and frequency,
about one or more resource block of the sub-frame used for data using a SFN

transmission scheme.



[0075] Referring nowto Fig. 14, a system 1400 that

facilitates a use of flexible transmt pattern in a
WOR00sloesst communi cation is illustrated. SystenPdHOS200HY76387

i nclude a nodul e 1402 for using a first transm ssion

pattern, wherein the first trahsm ssion pattern

conprises tones for transmtting a set of data

according a single frequency net wor k ( SFN)
br anshhsEicHRd sE Kigie. 1. WrHsH mr@pris%aGIF%mg@sseﬁ@ldatr%@&wn
piRs MO feRACP B Alifo YRR ANG RRSANAR ASELSIAN
attern conprisés tones for transmtting reference
signals and a nodul e 1406 for broadcastlng i nformati on
bout _t he e d transms atter rior .to use
Ther ek Tdtadic s b do STy e mEng 15t Biebkudmissiongiem and
ﬂfe%@écfn@lﬂfa%sﬁ%gloﬁ%aﬁ&ﬁ cORYPrif& EQHALE thd R dTBOR Yo ME k&
1408. [0076] Referring now to Fig. 15, a system 1500
trivemissaei pitteat el the second fraineixsiph pattarans i t pattern in
a wreless communication is illustrated. System 1500
may i nclude a nodul e 1502 for receiving location in
8i Me Qhe thefid@-of CRIFR 1Wa8Brcih oM Jak @St SifbaRatfoalcoliidtises
will occur. A nodule and a nodul e 1502 for rece|V|n?
framso i loehtIan oRfermaatianiod resoprss e oks ibmpand Eeguency of the sub-
r r n t
PR R &P SN AR RO ROTPdsRn I AGRE P WL B BBhted for
ﬂ&éﬂW¢QMﬂhﬁﬁmﬁﬂ1ttlng a set of data according a single
frequency network (SFN) transm ssion schenme. Mdul es
1502- 1502 may be a processor or any el ectronic device
nd I O IBTR 7
as EE§%H§2§@??62/ gbove IJ%P%%QthaiéQﬁggﬁ%g%é%gﬁggés
tremsenitiBigele¢ bcatidn ingimaodf the suts &amn caﬂoqmesisﬁobﬂe SEN transmission.
descri be every concei vabl e conbi nati on of conponents
or net hodol ogi es for purposes of describing the
8 Or eTROMARAGFRRRAAL VheRiH d @& ifthg MR dhsiltdsidn fatern
the art may recognize that many further combinations
eerdpess mescaAnoihs pafametars olibe dsydensmigsien paisssibl e.
Accordi ngly, the described aspects are intended to
enbrace all such alterations, nodifications and
var i aThongtHodalf cfaahll, whikinddbraseiapenofirst fighsappaidetern
clains. Furthernore, to the extent that the term
coraRligelectingthadwst transiaisping patiera frm apeted Tgaypisyipn Peterns.
or the clainms, such termis intended to be inclusive
in a manner sinilar to the term "conprising"” as
1Z.onpiThsimediodicd claihen pwatreth ssteeting@thpl foytethnasisdion pattern
transi tional g in a Qlain1CLAIN§ What is clai
pamprses 3¢ ftgdie P ramraissien D icst wagrerbRirTECRRA 8ha & sub-frame

E&ﬁmﬁ? 5 BQQ tGRIBE SIsNQthsmission.

13. The method of claim 11, wherein selecting a pattern having one or more tones

for pilots, comprises selecting a pattern wherein the tones for pilots are not adjacent.

14. The method of claim 11, wherein selecting a pattern having one or more tones

for pilots, comprises selecting a pattern wherein the tones for pilots are adjacent.

15. The method of claim 1, further comprising receiving an indication to perform a

SFN transmission for data.



determining a location in tinme of a sub-franme when SFN
transm ssion for data will occur; determning a first

WO c@a®2i7ssi on pattern and a second transm ssSi OPCPHE108T/076387
for reference signals, wherein the transm ssion
patterns indicate the symbol s2tand tones of a sub-frane
to use for reference signals; selecting for use,
between the first transm ssion pattern and second
transm ssion pattern for reference signals dependi ng
e SR L b R pigion patern
sa@hpides selectangshe sssbndtrp@ntisvion paticor hivingiteecy 4kceatod for2.
PR S R R ST 0o
thapesm ssion for data wll occur and the information
about the first and second transm ssion patterns to
use for reference signals. 3. The nethod of claim1,

rther_c risi .broadcasti ng .inforpati bout .t he
T & P G RER b i BRRSSRA hut Rlor PRy WP et
si gnalige@hihBig at1c44®A.-in fime UTQ sUBifR@E WhenCd SIFNtehnsmission for data
further conprises determning a third transm ssion

péll 0&UR for transmitting the SFN data, wherein the
third 1 S.Sd . rd i f 1.

i t i SpRRAELR AR BRIRIGN BRG0P EinenlEl B lbo LRAS
whkied e Hrdd ttah@niSHibs patddin SeMPHEes 1Scatibhef tathad lotation of
claim4, wherein broadcasting the inforpation about
oy pithin the pubrirame gHognsed fof Hapwufmedalsrencs pighils andg

| ocat | LIRf: ' [ [ :

or - mor B TS p R op gk AT bR g nercot

using a SFN transm ssion schene. 6. The nmethod of claim
further c rji ses.selecting a.second. transm ssj.on

Bt ofhe THoR QR 6P TRaa: S BRaTOTr IS 1SRN aUGFANPR 10 e of a sub-

FhAB SWHch HIRAS I thaREn S4B Fdrati®: will octhCaniBthd RfoRlatioh @bSAt the first

1, wherein determning the first transm ssion pattern

tpbntipreoseatiend transni ssi on pattern conpri ses

receiving the paraneters for the first transm ssion
pattern and the second transmi ssion pattern. 8. The

Mt hoWth@metHodioMcbim\Tefuethbr &urpatbeagétbi@ininde SFN transmission
i nformati on conprises ) o )
pattern for transmitting SFN data, wherein the SFN transmission pattern comprises
location of tones within the sub-frame allocated for transmitting data using a SFN

transmission scheme.

20. The method of claim 19, further comprise broadcasting information about the

SFN transmission pattern prior to use.

21. The method of claim 20, wherein broadcasting the information about the SFN
transmission pattern comprises transmitting location information, in time and frequency,
about one or more resource block of the sub-frame used for transmitting the SFN

transmission data.

22. A method operable in a wireless communication, the method comprising;:



transmtting | ocation information of resource bl ocks
intime and frequency of the subframe used for SFN

WO e@sszd7ssi on, and the location in tinme of thePCT/US2007/076387
sub-frame allocated for the SEN transm ssion. 9. The
met hod of claim4, wherein brdadcasting the
i nformati on conprises transmtting the |ocation in

time of the sub-frame all ocated for the SFN
t r ansHBS f GEst trppsmipsian paterp.gvprein thg 1yst tragipussigmpattern
t
Ot b Wi drfankinlifthe & SO B bR AR o SOIRAEP Rdtwork
(ﬁHNkawnmmumibbnmethod of claiml, wherein
deternining hg first transm ssion pattern co
frong it

sel ect¥ig? RS HOR B AT HACRCIROR Y s gt

EE ARSI e Ebrﬁﬁahﬁlﬁ{tﬁf%g refdenctngs ARt hgg of claim 11,

wherein selecting the first transnission pattern

co n‘p r broadcasenemfomytivhebéuttiet fitst anvsseicesl imspassioarmattern prior to
téEln every synbol of a sub-frane contains a data

t6n ]ng SEN transm ssion. 13. The nmethod of claim 11,

wherein selecting a pattern having one or nore tones

for pilots, conprises selectlng a pattern wherein the

2dnes Thomehiod@f slain @2nrthgsoremsinng reqeiving dogepm sutine of a sub-
[ : [

ﬁnj%@e @%hg)eg][ easﬁﬁlk?{rgﬂsﬂ*rl?s? ﬁ)‘f dgtg rV\ﬂlsl g)gsﬁsre @@%Mf*ﬁmﬁ&? ?@Jut the first

mﬁmmﬁmgbﬁﬂmﬁehones for pllots are adjacent 15. The

met hod of claim11, further conprising receiving an

indication to performa SFN transm ssion for data. 16.

Ihe mephafuRl oFlpim03, nMRer @dngbr e eglgﬂwg%; - RGO hich will

transm ssion pattern conprises selecting the second

tiseaths firs siapsmigsion patterhavi ng t ones al | ocated for

transmtting data according to the SFN transm ssion

schene on each synbol of a subfranme. 17. A nethod

oper abie rhdthdd 4s&d18fRd G BRHADE AL hQ@Bin Ushg. tﬂ@ﬁﬁ@gansrmssmn pattern

conprising: determning a a location in tine of

surhpifisca selcatingra farsSFRNStssrgIiagisinoior one damarwrmsnmsmrpattems

determining a first transmi ssion pattern for

transmtting reference signals, wherein the first

26.anSWhé fictiddRa claghed BN B8 vheas@liting theffirbaR@Smantbn pattern

| ocation of synbols within the sub-frame all ocated for

eoraprases selpeitarthe Brst Harsnybyempaicraheying waacdinckig for transmitting

N R T
conprising receiving location in tine of a subfrane
27. A method operable in a wireless communication, the method comprising;:
receiving location in time of a sub-frame when a SFN transmission for data will
occur; and
receiving information about a first transmission pattern, wherein the information
comprises location information in time and frequency of at least one resource block
used for transmitting a set of data according a single frequency network (SFN)

transmission scheme.

28. The method of claim 27, wherein receiving comprises receiving location
information in time and frequency of at least one resource block used for transmitting

reference signal.



when the SFN transm ssion for data will occur and the
i nformati on about the first transm ssion pattern. 19.
wab@soet7aod of claim 17, further conprises detBCTUSI0Q076387

a SFN transm ssion pattern for transmtting SFN dat a,
wherein the SFN transni ssion Pattern conpri ses
| ocation of tones within the sub-frane allocated for
transmtting data using a SFN transm ssion schene. 20.
The nmet hod of claim 19, further conprise broadcasting

for
tQ% usgﬁé hfRfho ?Q)?E%g%l%g df%gtyelt {%ﬂ?ﬁ%@r&ﬁb&&ﬁ%%ﬁét@s&ﬁ&%lock based
bmd&d”u*&isttannglmhm pattérmr mat i on about the SFN
transm ssion pattern conprises transmtting |ocation
information, in tine and frequency, about one or nore
B@S Y U'Tﬁ@ni%ﬂfé‘a‘%f QfaithPe, &H&ef ZlﬁB”é‘esb{ﬁg @oﬁlﬁﬁsets rd%fé%ﬂhﬁﬁg T%he
the SFN transm ssi on dat a. A net hod operable in a
wiralt gz ireomeontiama de@riranshitedusng S FOOmpIsngssian whtmeg a
first transm ssion pattern, wherein the first
transm ssion pattern conprises tones for transmtting
31.set Tp¢ ndedod oat@mmwnﬂlr@e18¢dwrﬁuﬁgr1@@|¢wmgmn medivIoK to use a first
(SFN) transm ssion schene; using a second transm ssion
FansEPON BHEFRI n t he second transnission pattern
conprises tones for transmtting reference signals;
and broadcasting information about the first and
32cond hethod opashlom patitcRsncgminanichtton s ko odmprdng:
The met hod of claim?22, further conprising receiving
| ocat ISRV lpradendr el Brsparemsuhens %fﬂﬂl%ﬁafl%{ﬂ@ﬁ% &rghta will
?wurdﬁga wi || occur and the information about the

irst transmission pattern. 24. The method of claim
22, fuctiverg iobmpriisi ggude Sirg trabsmigsian patberh, r\alnmelmha:imformation
Wi II us tEe first transm ssa%e patte

RUPHSYS Jecation nfergnation & Ging,284 freqchey o, %@?ﬂ? gng ]F?éO‘FF? Block

hSRTSMrSRhRRinp afeRNBe GOAMY i ses sel ecting a first
transm ssion pattern fromone or nore transnission

patterns. 26. The nethod as clainmed in claim 22,

81 oot P lRURE o it o b SRR B R RR T AGRE Ee o v
ﬁhﬁs@ﬁggi@dpaft@mt ransmtting

34. The method of claim 32, wherein processing comprises determining if the

current sub-frame contains data transmitted using SFN transmission scheme.

35. The method of claim 34, further comprising receiving an indication to use a first

transmission pattern.

36.  An apparatus operable in wireless communication, the apparatus comprising:
means for determining a location in time of a sub-frame when SFN transmission
for data will occur;
means for determining a first transmission pattern and a second transmission
pattern for reference signals, wherein the transmission patterns indicate the symbols and

tones of a sub-frame to use for reference signals;



data according to SFN transni ssion schenme on each

synbol of a sub-frame. 27. A nethod operable in a
WOwR00sloeEst communi cati on, the nethod conpri si ngPCT/US2007/076387

receiving location in time of a sub-frame when a SFN

transmssion for data will oc&ur; and receiving

i nformati on about a first transn1ssion pattern,

wherein the information conprises |ocation infornmation
in tiFsarnier peleciineienusst badvesnetas firy anrasyon pattyn gagksecond

mlﬁs% ylga[tt%ﬁ?mr&éf%‘%pf\fs 1s @dpe H&’ﬁlg gﬁﬁf&k BENada%l ﬁﬂ

requenc net wor ransm ssi
retsnodedn the aibrframe; ander ei n recei vi ng conprlses

receivin 0 atlon infarmation, in ti d freqguenc }
0F ot MeBt P Bt R S st Rl b e e R tiorn prior
tefengnes. signal . 29. The method of claim 27, further

conpri sing processing the resource bl ock based on the
first transm ssion pattern 30. The method of claim

, rein pr nprises . det erni
ST - o StBefh SRR b R SRR Sy toR sk ivilg esgon in
flﬁl@rdﬁﬁlsﬁﬁifﬁﬁleiﬁﬁ&rfﬁe SBN. traﬁﬁlﬁlsﬁiﬁh exada0f will @ddiit #d the information
further_ conprising receiving an indication to use a

phqus therfirgirandi ssaandrirapamission pations ® wetfhioigfaprocaisnalsi n a
W rel ess conmuni cati on, the nmethod conpri sing:
receiving location in time of a sub-frame when a SFN
B8.ansThes sppamtioof deited 6)Mflikhed comprisiag eheamckdr Broagcasting

I nformation about a first transm ssion pattern

iAEAN Bheutitht Bishard wRoRbIHISMYBLON Rfétsmwﬁ rqfﬁqea?%g%hpﬂor to

@ time and frequency of at |east one resource bl ock
used for transmtting reference signal. 33. The nethod
of claim32, further conprising receiving an

Lndi cation to use .a f t transm.ssi on ttern. . 34, )

He. waht Bebettueice R, Tt SIS cbel Ry Elsfpinaig thira
Aeh21i it Plteh fof R@nGHti R the SER- data %e%?ﬁ‘ HRithRd qaﬁs'i‘mssmn
transm tted using SFN transm ssi on schene. 35

Padteiio doroprissh doaatigalof fones Weshindhmpibt-ime ald@amd\,fbh@a@mlttmg data

LS SRENARARiURS @nddL st transmi ssion pattern.

40. The apparatus of claim 4, wherein means for broadcasting the information about
the third transmission pattern comprises means for transmitting location information, in
time and frequency, about one or more resource block of the sub-frame used for data

using a SFN transmission scheme.

41.  The apparatus of claim 36, further comprises means for selecting a second
transmission pattern for reference signal if no SFN data will be transmitted in the sub-

frame.

42. The apparatus of claim 36, means for determining the first transmission pattern
and the second transmission pattern comprises means for receiving the parameters for

the first transmission pattern and the second transmission pattern.



36. An apparatus operable in wrel ess conmunication,
t he apparatus conprising: neans for determning a

wo omanegelin time of a sub-franme when SFN tranBOT/§S100M076387
for data will occur; neans for determning a first
transm ssion pattern and a setbnd transnission pattern
for reference signals, wherein the transm ssion

patterns indicate the synbols and tones of .a sub-frane
td usé&hs aprarEneeiiam 39, grhsredn msarssior Bioadeastipg thegniognation
Loy ﬁ&?%ﬁ@foﬁr tﬁ%ngrhi”mc‘r#g IBE%?%Q%%IP&{&%&C@"&% i0d AR and
transm ssion pattern for reference signals depending
tmqueney hethe SENfidatcaised fdr SH&N tramsmeswidnt, exd the lodagon in time of the
syb-franme; and a or br.oadcasting information
ﬂgbﬁﬁm?ﬁ 0%@%@@?§ﬁQ§?LHQHP§§WHh pattern prior to use
thereof. 37. The apparatus of claim 36, further
conpri sing nmeans for receiving location in tine of a
44ib- f Thereppaiadus offdaisFN, wharesminssisoler brpadetating thiclinformation
occur and the infornmation about.the first and secon
PR Bob o utbtp B G RBRL ' s o bR P BiAgREEMlea for e
S§BN tHhasmagiear at us of claim 36, further conprising
nmeans for broadcasting information about the first and
second transm ssion patterns of reference signals

i or T L -36, o
o TSRO SR ERRRIA HRafl tof bk Hithe P Bhnomission
pattciie tompidyes hicans fart recdiging hiee Birddnctatsaf thid@iseirimsitigion pattern.
third transm ssion pattern conprises |ocation of tones
within the sub-frane allocated for transmtting data
46! NI ANkl AOSIER R B RS MRan By ddiBEniARRANEHHE t@fsmission
claim4, erel n neans for broadcasting the
patfeon perhpiose selpotng thiedirsthransmissian paitesifom patttof transmission
conprises neans for transmtting | ocation informtion,
Pﬂﬂ$?%e and frequency, about one or nore resource
bl ock of the sub-franme used for data using a SFN
transm ssion schene. 4 1. The apparatus of clai m 36,
#0r t h&he epnaprtiselsclammadts whereis micarst fon selectimg dlandrst transmission
transm ssi.on pattern for reference signal if no SEN
BT Srtirioge mpin et ding e FRE MatpbaEbatlesn Whggin overy
aanisu] A U SuBfrafledbiadh,a dwenidse FrSFietraismigisiy the first
transm ssion pattern and the second transm ssion
pattern conprises neans for receiving the paraneters

Il§’.r The apparatus of claim 46, wherein means for selecting a pattern having one or
more tones for pilots, comprises means for selecting a pattern wherein the tones for

pilots are not adjacent.

49. The apparatus of claim 46, wherein means for selecting a pattern having one or
more tones for pilots, comprises means for selecting a pattern wherein the tones for

pilots are adjacent.

50. The apparatus of claim 36, further comprising receiving an indication to perform

a SFN transmission for data.

51. The apparatus of claim 38, wherein means for determining the second

transmission pattern comprises means for selecting the second transmission pattern



the first transm ssion pattern and the second

transm ssion pattern.43. The apparatus of claim 36,
wobk@s®ee41sneans for broadcasting the informati oPCT/US2007/076387

conprises nmeans for transmtting | ocation information

of resource blocks in time antl frequency of the

sub-frame used for SFN transm ssion, and the | ocation

in.time of the sub-franme allocated for the SFN
b%%&?ﬁr@%almatedior M Be fate gecasding [t the STOY trgiarigsion scheme
g%0p59§gﬁ@§i og the information conprises neans
or tr nsmtting the location in tinme of the sub-frane
aIIocated for the SFN transni ssion. 45. The apparatus
gi §Pn136 wher ej n .neans for detern1n|n the first
ansAPSEPYAMUS SPHAPI 1L SH5IGss EmpHLiqatiqn, fh era@@éﬁamsr?ﬁmtpﬁlémg
par angle@isSfoP Hetbinin raslbca*tfo%rh% R AR uP AR Wher¥PSFN e
appar atus of cl a|n1§ wherei n neans for determ ning
ﬁW@Hﬁ&ﬂ®1ﬁ¥ﬂa®SWﬂ$$C®h pattern conprise selectlng the
first traq§ LS S|qﬂ patﬁr{n from 2\ #%E&fl' rans Lon
pat t eI 7 ACtaiUnig S 13 %%158?5519 di 0 \Kﬁ%% Wgﬁﬁgﬁ%m
tiohalselieedih Mgt fiRetrddshidsidn RS @R PREARINOIGONTRIhE &Scation
neans for selecting the first transm ssion pattern

ahsmeiors wifkinghe amepllecatadtfor wwmitipateficreacesigealy and

t o ne W{:?e Ens%!:{r\lbttoaa&ﬁﬁ%oé ﬁlsf(gﬂ‘latéﬁ abJ&%héaﬁ{gﬁ{r% ss(i)ct g&ltf%h{%rlor to

rern nmeans ern V|n
aﬁnhakeftones for pilots, conprises neans for
sel ecting a pattern wherein the tones for pilots are
not adjacent 49. The apparatus of claim46, wherein

ansTF Blt&Cof nPs DAHRE ?oaamlpgr&e&nfglogafo% ih @RS f

conprlses eans for seléecting a pattern
mtbefrennn wthlae tied$18S trhmymigdidrofes dataeméldqcamefmti thesﬁnforﬁhlaon about the
?Egﬁratus .of ¢ aim 36, further conprising receiving an
TRRSMISHOR BEYSER-f orm a SFN transmi ssion for data. 51.
The apparatus of claim38, wherein neans for
determ ning the second transm ssion pattern conprises
frbans Thoappsedtecef algjm i?e ﬁst@lm nemprisasrags fasrdetermining a SFN

att er nhavi ones al f or
ERMALRITH B I Gt G ol ERTAES N BB pace
sytfip@es Rcadiors obohéaiEhin e subPfr@pPalleatéd OP@IRRi€ing data using a
W rel ess communi cati on, the apparat us conpri sing:

rEdAEgnsissigetseltaini ng a | ocation in time of a
sub-frame when a SFN

55. The apparatus of claim 54, further comprise broadcasting information about the

SFN transmission pattern prior to use.

56. The apparatus of claim 55, wherein means for broadcasting the information
about the SFN transmission pattern comprises means for transmitting location
information, in time and frequency, about one or more resource block of the sub-frame

used for transmitting the SFN transmission data.

57.  An apparatus operable in a wireless communication, the apparatus comprising:
means for using a first transmission pattern, wherein the first transmission
pattern comprises tones for transmitting a set of data according a single frequency

network (SFN) transmission scheme;



transm ssion for data will occur; neans for
determning a first transm ssion pattern for

wo c@ndmi7st i ng reference signals, wherein the fPCEHUS2007/076387
transm ssion pattern conprises |ocation of tones and
| ocation of synbols within th& sub-frame allocated for
transmtting reference signals; and neans for

broadcasti ng i.nformati on about the first transm ssion . .
pat t ePaipy fopHsipg 2 §eeond fapapipsion gatterpavhgiein thi 1e§0Rs transmission

A . gﬁﬁ%. j i Vi : ation in

?élltme o@%%né;eg Eé%rggmng e%ﬁftl%gefés]l%—fliﬁsr I{r%lgs mhlgcgl on for data

wi | | oeens foahsbat ¢tvsting indonmeattion mbas ol fitshend secerd transmission
transm.ssion pattern. 54. The apparatus of claim52,
PHITHBHOCEADT I'SES eans for deternining a SFN

transm ssion pattern for transmtting SFN dat a,

wherein the SFN transm ssion pattern conprises

P& cat Tbeaprfaratenelsclain Hi, hurthes cembrifing mscaiinlosttwd i time of a

R SRR Rl PRl RT3 ARJTRRen e

brspadeasitdigpititl@r mati on about the SFN transmi ssion
pattern prior to use. 56. The apparatus of claimb55,

wherei n neans for broadcasting the information about

. C f : ¢ '
Sranont ERADRIR S A PBlaR <FiRERh 3 SRy RAAG 238 frame which
fvileqseathe Yirst alansrhisgoe patteritor e r esour ce bl ock of the
sub-frame used for transmtting the SFN transm ssion
data. 57. An apparatus operable in a wreless
BOMTUNHED b Atus LOEla ARRAR A% PO WRELH mﬁgéns_rfﬁla{{ﬁné  firgt
using a frrst transm ssion patfern, erein the first
tragen® seiEp DR rpaih@Ises OBApy fos ededtmgeasfirsoransmasssomi ftattemgfrom one
a set of data according a single frequency network
?@#ﬁﬁeqq%ﬁ%ﬁﬁ%&ﬁagﬂn§chene;neans for using a second
transm ssion pattern, wherein the second transm ssion
pattern conprises tones for transmtting reference
81.gnallB¢ apnachtneasdaimsd i elotnl & dsvharginimdans fratusmg thh Ot

he f.irst d second transgm ssion tte ri.or to use .
brunon el RERRSs EPRE bR b PofPpior FutdfPhaving
foREPilicehRg foefistitidg do@atéddinkgho SFNBrabmas®uBchdnd®h cach
when a SFN transm ssion for data will occur and the
pyinks wheiseirfiaBsut t he

62. An apparatus operable in a wireless communication, the apparatus comprising:
means for receiving location in time of a sub-frame when a SFN transmission
for data will occur; and
means for receiving information about a first transmission pattern, wherein the
information comprises location information in time and frequency of at least one
resource block used for transmitting a set of data according a single frequency network

(SFN) transmission scheme.

63. The apparatus of claim 62, wherein means for receiving comprises means for
receiving location information in time and frequency of at least one resource block used

for transmitting reference signal.



first transm ssion pattern. 59. The apparatus of claim
57, further conprising designating a sub-frane which
wowdos/oeusel t he first transm ssion pattern. 60. HECEUS2007/076387
apparatus as clainmed in claimb59, wherein neans for
using the first transmi ssion Pattern conprises means
for selecting a first transm ssion pattern from one or
nore transm ssion patterns. 6 1. The apparatus as
6-ai meae pRPAEtEY Ph UM Geh dviEich CHRATIENE Brocawsingfhe Frsowics Slock
%&é@%ﬁ%ﬁ?ﬁ&ﬂu hﬁg&ﬂggggp{ises means for selecting the
Irst transm ssion pattern having tones allocated for
transmtting data according to SFN transm ssion schene
each synbol of a sup-frane. 62..An apparatus .
BEr ab e RS LS ST MERS AP RO g s means for
8QBRNih RN Othc FBABS LB frahRC@nWiM A akPeAshRifed lll:klﬂ% SEN @an@nission
sub-frame when a SFN transm ssion for data will occur
sahdmeeans for receiving information about a first
transm ssion pattern, wherein the information
conprises location information in tinme and frequency
66. at TheasgarQneofl @S Eurtlcd @Km?ﬁﬁﬂg f@eivingadisitichtidiOtodise a
set of data according a single trequency network (SFN)
fipsh rapanaisignpateene. 63. The apparatus of clai m 62,
wherein neans for receiving conprises neans for
receiving location information in time and frequency
67. at Aheppiranl@pcmableun aevitdlas komardichton, thaupatdtid ddgnprising:
reference signal.64. The apparatus, of claim62 o
f ur t hBFARORPFSCEIVY IBFastoada fIRl A Reupdiegis wieny SAN tigagaigsion

ﬁ?dﬁPﬁvﬁhﬁ%ﬁr&E@nsnissi0” pattern. 65. The apparatus
of clai ’

ai m 64, erein nmeans for processing conprises
meansmicans fdeteriving infprivhtiothgbontip fiesittragsrhisfipm pettern, wherein the

c ntaiggé%&égﬁ%qgn.gkéﬁﬁgn%ikgﬁg%ﬁ&%@&ﬁ%ﬁ&%%zk%?baﬁone

FRBRCE BloRE us el Mhﬁ@n@ﬂlgireﬁk&@& ki@Ralt 0 use a first
transm ssion pattern. 67. An apparatus operable in a
wirel ess communi cation, the apparatus conprising:

ans 1, QLRS84 Dl SF LMD bApHLTE b SHPRAT AT o use o

first transmission pattern.

69. The apparatus of claim 67, wherein means for processing comprises means for
determining if the current sub-frame contains data transmitted using SFN transmission

scheme.

70. The apparatus of claim 69, further comprising receiving an indication to use a

first transmission pattern.

71. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to determine a location in time of
a sub-frame when SFN transmission for data will occur;
code for causing at least one computer to determine a first transmission

pattern and a second transmission pattern for reference signals, wherein the



for data wll occur; and nmeans for receiving
i nformati on about a first transm ssion pattern,

wok@s®2475t he i nformati on conprises | ocation i NPOT/IIBL0DO76387

in time and frequency of at |east one resource bl ock

used for transnmitting referente signal. 68. The

apparatus of claim67, further conprising receiving an
indication to use a first transm ssion pattern. 69.

The aPpRyHsyRn patersdndicey thegyarhetsanddenss of gsub-frame to use for
pr ocesgi .ses neans for determning if the
curreﬁet'?élg%be%? a!rgé contains data transmtted using SFN
transm ssi codesohenwsing @0 lcafttome appaniat tssebdct trasenbéByeen the first

further canprising receivi an.indication ta use a

Fi st FREHSHLRII ik e Teppmissi0gRISrOT [ gGhe ensls
pr odugdpen8RpRnivel it SENCRPWLIE freRdal EinMRIs Frame; and
conprising: code for causing at |east one conputer to

det er m ne eodedontduomgiah labtrame gbmapuicy ko Hroadrastihtonmaig about the
transsfrei Scié(f)tn for.S doat attvvi ] .Oogcusre;thcr%dg for causing at

| east &?1 CS%H?GS} REEEYREF ARSI PSt transni ssion
pattern and a second transm ssion pattern for

reference signals, wherein thetransm ssion patterns

7hdi cAt@MMET HYoENPrRAEE COMPESIBE: a sub-frane to use

for ref Y T . causing at | east one
conmpu 8?15&1?%%1?@%@%{]9%9 1u3rggc,ﬁné)rg{m ien the first

transm ssi onleffat tasinganttastemeoRdmpuen sndaandn: pRichismin time of
for reference signals depending.on whether SFN data

wi |1 BeuR-frame pyhep e hith rpmgnission for dae WidiwdcWode f or

causi ng at .\ Ragt ¢ GOTRM AL bRplPRAGRS mindS BETRLASssion

agx%lg 191
about the selected transm ssion Battern prior to use
t her epdtteriy for tAAnsrorting efcrpraegigna spwbdieat the Ciostpranshisgion gattern

conput er - r.eadabl.e di um risi : de.for_.causi.n
e L EhP e B E B adOGH i 96 S Sl nf S Fghe
of a §1W&'afe'&i§8ietrém&fi'ttiﬁg %é:fg{te%@ﬁgﬁﬁ'lé%h@n for data wll

occur; code for causing | east one conputer to
det er mi ne eodcifpseausingrat teiastgingigomputer to broadcast information about the

first transmission pattern prior to use thereof.

73. A computer program product, comprising;:

a computer-readable medium comprising:

code for causing at least one computer to receive location in time of a
sub-frame when a SFN transmission for data will occur; and

code for causing at least one computer to receive information about a
first transmission pattern, wherein the information comprises location
information in time and frequency of at least one resource block used for
transmitting a set of data according a single frequency network (SFN)

transmission scheme.

74.  An apparatus operable in a wireless communication, comprising:
at least one processor configured to
determine a location in time of a sub-frame when SFN transmission for

data will occur;



pattern for transmtting reference signals, wherein
the first transm ssion pattern conprises |ocation of

wo cove®248d | ocation of synmbols within the sub-PCHIB2007/076387
all ocated for transmtting reference signals; and code
for causing at |east one conpiiter to broadcast
i nformati on about the first transm ssion pattern prior

to use thereof 73.. A conputer program product,
conpri si ng* de WS%@F%FWP%’&%}BP BathER PO é?ﬁ?ﬁii T@Pﬂ@lssmn pattern

code fRh.LAlss %gn%% Ve ug tI%W &ﬁgﬁﬁﬂgﬁ%@&ﬁrﬁﬁ@iﬁ fhe symbols and

Iocatlon in ti
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broadcast information about the first transmission pattern prior to use

thereof.

76. An apparatus operable in a wireless communication, comprising:
at least one processor configured to
receive location in time of a sub-frame when a SFN transmission for data
will occur; and
receive information about a first transmission pattern, wherein the
information comprises location information in time and frequency of at least one
resource block used for transmitting a set of data according a single frequency

network (SFN) transmission scheme.

77. A method operable in wireless communication, the method comprising:
determining a location in time of a sub-frame when a SFN transmission for data
will occur;
determining a first transmission pattern for transmitting reference signals,

wherein the first transmission pattern comprises location of tones and location of



data w Il occur; determne a first transm ssion
pattern for transmtting reference signals, wherein
WO b@sfe47st transm ssion pattern conprises | ocapCDOSDN7/076387

tones and | ocation of synbols within the sub-frane

allocated for transnitting reftrence signals; and
broadcast information about the first transm ssion
pattern grlor to_ use thereof. 76. An apparatus
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transm ssion pattern, wherein the infornmation

conprises location information in tinme and frequency

of at | east one resource block used for transmtting a

set of data according a single frequency network (SFN)

transm ssion schene. 77. A nmethod operable in wreless
conmuni cation, the nmethod conprising: determning a

| ocation in tine of a sub-frane when a SFN

transm ssion for data will occur; determining a first

transm ssion pattern for transmtting reference

signals, wherein the first transm ssion pattern

conprises |ocation of tones and | ocation ofsynbols

within the sub-frame allocated for transmtting

reference signals and for null tones; and broadcasting

i nformati on about the first transm ssion pattern prior

to use thereof.



