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[0002] Various embodiments are directed to wireless communication methods
and apparatus, and more particularly, to communicating and/or using interference

mformation.

BACKGROUND

0003} Wireless communication systems have become a prevalent means by
which a majority of people worldwide have come to communicate. Wireless
communication devices have become smaller and more powerful in order to meet
consumer needs and to improve portability and convenience, The increase in processing
power in mobile devices such as cellular telephones has lead to an increase in demands
on wireless network transmission systems. Such systems typically are not as easily
updated as the cellular devices that communicate there over. As mobile device
capabilities expand, it can be difficult to maintain an older wireless network system in a
manner that facilitates fully exploiting new and improved wireless device capabilities.

[0004] Wireless communication systems generally utilize different approaches
to generate transmission resources in the form of channels. These systems may be code
division multiplexing (CDM) systems, frequency division multiplexing (FDM) systems,

and time division multiplexing (TDM) systems. One commonly utilized variant of
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a data stream is a stream of data that can be of independent reception interest to a
mobile terminal. A mobile terminal within the coverage area of that base station can be
interested in receiving one, more than one or all the data streams transmitted from the
base station. Likewise, a mobile terminal can transmit data to the base station or
another mobile terminal. In these systems the bandwidth and other system resources are
assigned utilizing a scheduler.

[0007] Methods and apparatus for communicating and/or using interference

information would facilitate efficient use of bandwidth. Accordingly there is a need for
new and/or improved methods of efficiently communicating interference information

and, optionally, new method of using communicated interference information.
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symbols. In one such embodiment, a pilot OFDM symbol which identifies the sector of

the transmitter, 1s used to carry the other sector interference information. Thus an
OFDM symbol that carries information identifying the source of the pilot symbol
transmission also carries interference information corresponding to other sectors in
some but not necessarily all embodiments. In one exemplary embodiment, the
interference information is communicated by the value of a phase offset multiplier that
has been used in generating the pilot symbol.

[0010] The access terminal recovers the interference information from the
received preamble and controls signal transmission based on the recovered interference
information. Some exemplary signal transmission control operations, in response to
recovered interference information include: refraining from transmitting, adjusting

transmission power level, and adjusting data rate.
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wi rel ess conmmu@dtHt i dvihiky edrimms embodiments have been discussed in the summary above,

it should be appreciated that not necessarily all embodiments include the same features
and some of the features described above are not necessary but can be desirable in some
embodiments. Numerous additional features, embodiments and benefits are discussed

in the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 illustrates aspects of a multiple access wireless communication
system.

[0015] Figs. 2A and 2B illustrate aspects of superframe structures for a multiple
access wireless communication system.

[0016] Fig. 3 is a drawing which illustrates aspects of an exemplary superframe
preamble for an exemplary wireless communication system.

(0017} Fig. 4 illustrates aspects of frame structures for a multiple access wireless

communication system.
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preamble for an exemplary wireless communication system.

10022] Figure 8 is a flowchart of an exemplary method of operating a
communications apparatus, €.g., an access point or a base station, in accordance with
various embodiments.

[0023] Figure 9 is a flowchart of an exemplary method of operating an access
terminal in accordance with various embodiments.

[0024] Figure 10 is a drawing of an exemplary wireless communications
apparatus, e.g., access point or base station, in accordance with various embodiments.

[0025] Figure 11 is a drawing of an exemplary access terminal in accordance
with various embodiments.

[0026] Figure 12 is a drawing illustrating various exemplary pilot symbols used
to convey interference information in accordance with one approach used in some
embodiments.

[0027}] Figure 13 is a drawing illustrating various exemplary pilot symbols used
to convey interference information in accordance with another approach used in some

embodiments.

DETAILED DESCRIPTION
[0028] Various embodiments 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 embodiments. It may
be evident, however, that such embodiment(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 embodiments.

[0029] Referring to Fig. 1, a multiple access wireless communication system

100 according to one embodiment is illustrated. A multiple access wireless
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[0030] Each cell includes several access terminals which are in communication
with one or more sectors of each access point. For example, access terminals 130, 132,
134, 136 and 138 are in communication access point 162; access terminals 140, 142,
144, 146, 148 and 134 are in communication with access point 164; and access
terminals 136, 148, 150, 152, 154 and 156 are in communication with access point 166.

[0031] Controller 180 is coupled to each of the cells 102, 104, and 106.
Controlier 180 may contain one or more connections to multiple networks, e.g. the
Internet, other packet based networks, or circuit switched voice networks that provide
information to, and from, the access terminals in communication with the cells of the
multiple access wireless communication system 100. The controller 180 includes, or is
coupled with, a scheduler that schedules transmission from and to access terminals. In
other embodiments, the scheduler may reside in each individual cell, each sector of a
cell, or a combination thereof.

[0032] Each of the sectors can operate utilizing one or more of a plurality of
carriers. Each carrier is a portion of a larger bandwidth in which the system can
operate, or is available for communication. A single sector utilizing one or more
carriers may have multiple access terminals scheduled on each of the different carriers
during any given time interval, e.g. frame or superframe. Further, one or more access
terminals may be scheduled on multiple carriers simultaneously.

[0033] An access terminal may be scheduled in one carrier or more than one
carrier according to its capabilitics. These capabilities may be part of the session
information that is generated when the access terminal attempts to acquire
communication or that has been negotiated previously, may be part of the identification
information that is transmitted by the access terminal, or be established according to any

other approach. In certain aspects, the session information may comprise a session
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In certain aspect S, the session’in rnmati on may conprise a Sessi on
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I S generat in ess terpinal or determ ning. its
capabi 1111 5% CRaGUEHeD tolanEiHreaitony, Hedency subcahiers T 80D System,

forward link frames and M reverse link frames define the number of sequential forward

link and reverse link frames that may be continuously transmitted prior to allowing
transmission of the opposite type of frame. It should be noted that the number of N and
M may vary within a given superframe or between superframes.

[0038] Drawing 200 of Figure 2A illustrates exemplary forward link super
frame 201 which includes super frame preamble 202 followed by frames (204, 206, 208,
210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242,
244, 246, 248 and 250). An initial portion of another forward link superframe is
illustrated including a super frame preamble 202" followed by a frame 204'. An

exemplary frame, e.g., frame 218, in an exemplary block hopping mode includes a data



[ 0034] As used herein, an access point may be a fixed station used

for cormwgﬁ,tmmgwth the termnals and may al so be ref,@fmg%oty,g-”@sl
and include sone or all the functionali-gy of, a base station, a Nod

B, or soneggidwer term nology. An access term nal may al so be referred
to as, and include sone or all the functionality of, a user equi pment
(HE), a wi petteas5eormantiod aviton Xféya piot foetion 2, andawomeloagslot porion &158.

a nobile station bile no bile or so oth rmnal o
f0055] 11 SrBu PR Rnes pity e 2Rk SxgRpliy VR0 G Pobdnd Jhade
i.e. havi nghcflidel ar@m P@ﬂbﬂ@ﬂ@ S COMBS ﬁo@t&orﬁﬂézf arsk 8&%02@15 afd B&bmmon
approaches may be utilized For exanpl e, utrlrzrng nultlple fixed

"beans" thatlogwetonder different areas of the cell in frequency

:ggf gr rsra y be E@B%‘}d] %&W&l‘n’glﬁg o?%i%reg%ﬁ qglg?rgpé%%%}lp g@rp 85‘?“82%‘?( super frame

super f rame 2%t rdGER ﬁ@csude@rs@emﬂatﬂep%xea@@mewzv\fduebea ShyC @nggyidneatdfofftames
systemare illustrated cljly"?(d 2A illustrates aspects of superfrane
$

st r uct ur es ufibizedafor rfegasd lﬁnern@nar@uw&ewe(lmalmmvsﬂ dopgpess link
wirel ess C?[rslmrég éﬁgﬁﬂe %45}@&66{1}116% ?raﬁfegz’;’Szﬁl trj: |t1 t%&?f er|%1t9 time

super frame ures for a i Vi sion dupl exe
access W r @R¢sfsamo afbinheattingn 288, Staemm 2%mmupmef2%mamempmta 8me 296,

t itted the b f h f ] .
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transm ssion Is into units of superfranes. A superframe may
conpri se aecsupgafy @wmee,preafrivhe 286) 1h@weadeﬂnplaay bleck bspwfig froanmescluden aadata

occupy di 1 PEFBACTET EHURTR.OBISHAof RUG EAE % RS SEBEHEn g RoTRY 281
l'inks do nefy @iexﬁ;ga%ﬁsmavé@ PRdrhe @@6%{ an Q%BMb APy APmBBY rdté SBPFIRE Ymode
subcarriers. system N forward l'ink franes and M reversé

link fr arreandrsi‘ers redathpotign288. ofcoriee]umntienal8s, gr mitnt portionk28n dnd evergeon
link frames e continuously transmtted prior to allow ng
transm ssi 8nl Oqlﬁr?%%%posi te type of frane. It should be noted that

the nunber of [§0agld W reth VEDD wad MIDD asy@icdN esdhp glifot Rifae OtaP ongele a
super franes. [0038] Draw ng 200 of Figure 2A illustrates

exenpl ary PeRSHEREC ProgrIbiy Jarcertpiarpmbpdmneus, élie superizanedreapele includes a pilot
nbl e 2
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o oned B BB Wabbyglal S I8 ATLILE s st

exenpl ary a8 ch NG| S % BAd9Rh& in¥¥Pmation sufficient for an access
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terminal to communicate and basic power control or offset information may also be
included in the superframe preamble. In other cases, only some of the above and/or
other information may be included in this superframe preamble.

[0041] In an aspect, the following information may be included in the
superframe preamble: (i) a common pilot channel; (i) a broadcast channel, including
system and configuration information; (iii) an acquisition pilot channel, used to acquire
timing and other information; and (iv) an other sector interference channel, including
indicators from the sector of its measured interference with respect to other sectors.

[0042] Further, in certain aspects messages for channels in the superframe
preamble may span multiple superframe preambles of different superframes. This may
be utilized to improve decoding capability by allocating greater resources to certain high

priority messages.



portion 252, a control portion 254, a pilot portion 256, and a comon

pi | ot PORYd SHh7aRFH7 AN exerrpl ary fra_rre, e.g., frame 218, PéﬂU§ib07/071821
exenpl ary synbol rate hopping node inclgdes a data portion 260, a

control poptiga 262, a pilot portion 264, and a common pilot portion
266. [0039] Drawing 270 of Figure 2B illustrates exenplary
forward |ink J0043] f AasboRi in WeschA iand RBdés sipprérnfermesnige eafolloived 272

foll db f_f tilized f f d.link sj | |
and mite ¢ FeR s Fach FREY Mor mebE e Kyl yRhhet SR
nute tine gifibold,  RARNAS; cOAKRu IaMRudBY off SRR thalTWleg JimlRarkBfsly be

frame 286, nute tine 288, frame 290, nute tinme 292, frame 294, nute
time 296, utilizedffoatangogsiomaver some defoed periodaiRurther, peeh figmeomay operate

anot her forward link superfra i.s ill,ustrated including a super

ram pr cahtiortng 'S sSHBSL L Bty et Shab S PRI BT SR oFpM
e.g., framgym8dls ataRined espl ey ob laokvRdIRkNG FRE8e iG] boledlctkd@ipping
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pi | ot port Mede.28here ppere ety bloskel OFM sympalge Thgactuplblggks or OFDM

exenpl ary am%%gt"?é‘ﬁgﬁ%ﬁ&po geﬂf}%gges a data portion 283, a

control portion rtion and a comon pilot portion
289. [ 0040D044) bbigdh 3RPR daneling BD) sy Steguencgashirsaphichriln®ran®yaspects of
conprise a superfrane prganbl e. | q ceo\r L@i n enbodi nents, . the

super f r ane2peEERBIRE SHIHRES Pica e 30 HRRReW It s CPREBga4oh sYshyR. The
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The act ual B BROBRr S RHC RS RE bt HeRer Rof-Be Roatt P ReS
overhead channel may carry information on reverse link hopping patterns, channel
mapping, transmit powers, power control parameters, access parameters, etc.

[0047] By providing the above information in the first and second overhead
channels, the system may be able to dynamically configure the cyclic prefix, number of
antennas, and pilot structure, etc. Further, this may support forward link and reverse
link control channels with flexible overhead, which can be matched to the current

loading.



[0044] Fig. 3 is a drawing 300 of frequency vs tinme which illustrates

aspects gfoamayeepl ary superfrane preanble 301 for a weeelugs®7/071821
communi cati on system The bandw dt h spahhed by the superfrane

preanbl e nggi49s, in one or nore aspects, 1.25 MHz. In other aspects,
it my be 2.5 Mz, 5 MHz or sone other bandw dt h. 0045] In Fig.
3, a superf r an@04%leahblas awectc Ahe isuperfamer preambler menutdizanthese, acquisition

conpri si ng fir ort| aﬂ%ﬂ: nd

over head c g?ltrslelﬁi & rrprl g?né‘ggv apgétcszon por Iéﬁ??&&\/{%}[}qg%rg%@ yn%)(r)rfe
and OFDM syspeolss TBOS! 3308s aJkbiodBIEN sddubncd héthf fous hetydl heatt ehaphialrth
carries deploynment-w de stafic parameters, e.g. a cyclic prefix

dur ati on, FR]Wt}é pobylaigd A dhesliptusney demaing FHaIsAspeT Fahscotatielan pepess

an aspect, (the V, for initial wakeup. In
addi ti onal aspeaéltné,ﬁ%%’etﬁ% §ﬁ€ &@@ﬂ% d*rc%hfl may be coded over a
plurality of s[0ﬂ49]f r &ures, a@egt,,TDMZSBﬂ)&nfsrmﬁbled with GD4iG]e-ddreais eotod-
over head cgann carries sufficient infgrnnti t.o enabl e an gccess

t er mi nal PP or Ratedtarm AIPCFNriBY MG YNNAIR sgaucggesmay have a low

transm ssi EQ&%(-—'[OQ%{'%'GHL%HO @A@eaxflcpra%ﬁ'dfdr ﬂ&vérr mﬁn%l\ﬂlt}?t ct to traffic
aspects, e second ‘over head channel may include information rel ated

t o hoppi ngsigatlseaswscedpd.| bt sehe aspeatsethecentancts aleahnsin totheudalshesequences
transmt antennas, etc. d sone ect secocF tg q&h]fsﬁd channel
may be trafsSh Pf%‘&%\‘?@?y t%‘if?fﬁ p%r ??IE% ASRIh "ShpefET ARG 2
i ncl udi ng b&@el&@@%dh@‘z‘@feﬂ@ﬁ@sﬁ%aeﬂf@dt Hkﬁiaﬂﬁrd‘%sf&nﬁah{ YurBRf aBkcts 512
messages. |n further aspects e second overhead channel may carry

i nf or mat i oValsh saguencse maiyrbr@ uﬁ@b’iw Ad2 dfarent sectoridentifiationgipibagtilized.

oo L PO g foVSE SRR OASHE B ASEREPPPOFEELSY BB

over head chgiyéhdicatiohe oS )stcEoichBY flog afhke séctorsly Il ckamble, Q0df ingtdy Bits of
the cyclic preflx nunber of antennas, and pilot structure, etc.

Further, tHi @Hﬂ%tgpnéa BREHEL YAEYIRE PAWET kths pacese traming! masi ke yilizadol

channel s v BhSH, P18 sSAEHGRE L1500 g BRChOR 918 cisLeat

an aspect, sihlrmosm pénefer Mrs)azeagmmom omtshbsitmiatlh rsgmclmmqmi; St witam sectors

pilots. In Fig. on ofs TDML 316 and are shown.
In some aspEctynch SSi‘BVl\fs“% VSR PROSNPTSE %‘H Y\W‘i‘ rengys systems, the

peri ods, Wﬁ}%ﬁ rﬁél}%%n%@‘ff&nlﬂ shfarhé @SR RLRE Firh&ie dfffe@&ﬂes@é‘t%rs may use

donwai n. certai’n aspect, each sector of an access term nal
transmi ts pﬁﬁeetsamfet@eqmﬂmqﬁmceTMr@ic& further[@lipt@‘}'em&ntsario atbpedtility to

T ot oi n isRRRRE bfishs OF et sl o B SERE R SE e sy ERUFaES tevel

peak-to-avey ﬁ*&%{uﬁﬁddqo GlBﬁB}neﬁf‘ﬂus?"I'n%ébéc@sf i BBy nBRRAb G siehi fhe [pRSRERLY
to traffic signals, as needed. In sone aspects, the sequences are

chosen to ibe theseste femwaprsemaite bupssisunoanbihses i¢ PRpyabrenigtiongequitement
certain as Wal sh sequences are correlated at the receiver
using a Fa§§%1%8§%%$ré Transform |In further aspects 512 Wl sh
sequences nmay [0652sed fhixd Hlb2mdiy bt adésd tose@habeydlrinhe hipeafriranpreh@blee Tt

utilized. should be noted that subcarriers and symbol location of the first overhead channel, the
second overhead channel, and the pilots may vary and need not be exactly like shown in
Fig. 3. Further, while each, other than the first overhead channel, is shown as
occupying an entire OFDM symbol this need not be the case and less than all of the
subcarriers may be utilized on a given OFDM symbol.
[0053] Referring to Fig. 4, aspects of a channel structure for a multiple access
wireless communication system are illustrated. A bandwidth 400, which may be a

virtual bandwidth containing multiple discontinuous portions, is available for

communication according to system design parameters. The structure includes one or



[ 0050] In sone aspects, one or nore subcarriers of TDV2 318 may be
used to j.n ations of interference fromother se

exanpl e, %qé%‘?lm}&é)lgg?bl ts of information {po instruct var ﬁ{:{%ﬁ%%@ﬁﬁg{}

t he access é%{fgl nal may be utilized. [0051] In certain aspects,
pilots TDI\/R and TDWMR 318 may be used in situations where sectors
are synchr giedl for@ardShnbs frambd abd ¥nd WRERE MR Um 408N 8hSETGHIAES nR§ Se part
asynchronous. In the case of synchronous or substanti al | Sy nchronous
syst ens, tREOHH ArgnereFAerERmages disawsedupidr resparbta Higspen paﬁmure 2B.
Further, diff S 0 Vi: 4S f n

provi de’ 1 urt ha?Oiihor Sedbihy RS Rt BB I Rles olfeed HGRETET ek B e
di fferent s&ttgdrchantely 0@ rmaysmnidmﬁfomam@ﬂ f@t funbtorsyreadd eifor beareple,

is not required to inplement this, In aspects, in an asynchronous

syst em t he 2§flUiHen; n@&&fn%‘éle@a@n@%eforwm B%@ﬁ%@ﬁ@ﬁ% 30K Gy AeosHE taREnal,
there is n W‘BR”

third pil o?/h%%lgﬁ%é%;g%%} nt?gr {ek%%g{r{{ eyon e Sa%%%@%ﬁﬂmcaps}gg@ﬁ%%@%}qeﬁ
shoul d be noeed lhﬁtaetss@mhlemts rfoeeaﬁ:hamdessyﬂhnhaii oevatse dimkgfowte eofitrslsfor each
over head channel , Fé@gcond over head h nnel , nd (tpﬂ& pilots nma

vary and né“ecﬁsstﬂ?fmli’é JEYSsq g2 gﬁmlﬁf“@ shauigl bf goted, i ore or

each, ot heg.fhajft sh@k? fﬁﬂcﬁéﬁs Hl\:/i %Eagp&%nﬁeéonn‘oﬁ RV 43, &&Pfﬁﬁb NBn 81
n a

entire OFDM synbol this need the case and less tha
subcarri er shamylsm%una)d hopeih ftanh éragleva@nolﬂﬁlg\ms’qoppmg sequenc¢0iDa3ire the same

Referring ects of a channe for a multiple
nocess wr b wlikos fnar R BRI CremBREt 109 AP Ea, A bancw dth
400, which mayjobssia ¥uél Ulerbangiv %dmecoqrmeahmmswlﬁarﬂlb@ of reverse link
di sconti nuous portions, is available for communication according to

syst em desitgisnpasienteedr 412,7hig, gud 4 6 diom persbuittewingife by Figwh a reverse link

404 and 1 oJBICASTIOR YePEREC ik o BRRE3. oBRUR obMBhg DY RTESS, 1

nor e super kliiculebe asteditsa ugsbol wtd Koppaspedt nb® c&itgg‘uoﬁﬁ}&ﬁﬂﬂﬂ ®lodkk gisfyealso
2B. 100541 Each forward link frane 404 inclu control channel s

406. Each Bfutikgedeontrol channel s 406 may include information for
functions rel ﬁhﬁ?ﬁdt Ofn E@dl 18ﬁ<aé¥£ﬂ1 ?eve%QWﬁahQQOS%NmﬁMuﬁg%%Eﬁﬁﬁé ‘Teverse

forward |ink assidnnents for each access term nal
di fferent tnktchetrslactkenhels @Dpadlmlsmy nud:lhde:ﬁ&tibac&ndlamels,a@ﬂotmﬁmsmge for
types, reverse I| k asagnments fo ach access ter ver se

al; r
|ink power 'CEREBK qhganed Etﬁn%ﬂf)é’eé’é gme&h@@é&éﬁ may e included in

acknow edg?&eﬂ%{r&se hibhk %ﬁ&&ﬁs@ﬁ 4n@t431d; uhat BAeK 6f He LOMRL 1iRE cSMEN channels
functions may be sug{porte in controfl channels 406. Al'so, the control

channel s 48460 may imolude nnfoawhtid &Ireﬁlactmdﬁhg:dtt@ rﬁmpmang)lsehaeardelmk and
212? ; ngntnge? P ik resou];cfee g'%%stg rb%rmea&p accegs e Sitna C% afhe I%POI’I‘HEHOH €.g.
channel quality information (CQI) for different types of transmission; and pilots from
the access terminals that may be used by the access point for channel estimation
purposes. It should be noted that more or fewer of such functions may be supported in
control channels 440. Also, the reverse link control channels 440 may hop in each
frame according to hopping sequences that are the same or different from hopping
sequences assigned to data channels.
[0057] In certain aspects, to multiplex users on the reverse link control channels
440 one or more orthogonal codes, scrambling sequences, or the like may be utilized to
separate each user and/or different types of information transmitted in the reverse link
control channels 440. These orthogonal codes may be user specific or may be allocated

by the access point to each access terminal per communication session or shorter period,

e.g. per superframe.



[ 0055] Each reverse |link frame 408 includes a nunber of reverse |ink
transm ssi@Rsn7/189997 412, 414, and 416 from access term pargsadofofissh
lock, i.e. a

4, a reverse link transm ssion is depicted as being a block, i.
group of cepidoguous OFDM synbols. It should be noted that synbol rate
hoppi ng, e.g. non contiguous synbol blocks may al so be utilized.
100561 | n addi[f0%8], dadhionelgrisecitainkaspecsymsodd®rthy avaikbledsiboarelersonean

reverse |i ntrol. channel s 440, whic i ncl ude feedback .

Channels:  DIFDN SYRERHERS OF dFsitiet abiierp Ehmimom b Bey ik roodulrigd ic.
acknow edgﬁ@'&her% 39 B8hdmittB@bn TRke RQLEDGENAqPeiRniRE of BYAH S8 in the
transm ssion 417, 414, 416. Each of the reverse |ink control channels

440 may i newnsdizathe proamiild anl horach dirote ma be pratidad Yis oné or mexamsksages in
forward |igk ang {%\éereﬁe (#fli nk resour ce re@uests by each access

term nal ; afnel” TR ?T% %%S,upg.lba.mecﬂriseﬁﬂ F- quality information (CQ)
for different [ogpEs Blirthéranssoms bgretsadordel @ @dhéOMdhadaseesssion to a
termnals that may be used by the access point for channel estimation

pur poses. Prtigplguicampal. marasketrpas baveidlysmoedsddpr Brt aqsess teuniasl sven ifthe
b t i 4 . : i .
c ﬁa?\ ﬁ glogr 45%“ 1Jrr:atcn§“'/ Sﬁ%% rp%ke%%%ﬁ @(fif(gtneraésgrggégd} %‘lperr\ ge’ﬁl?%“%eg% gnﬁtglss‘%ﬁ{}e%@@% rq%hc

t hat are t heluadaeyawheck gt Bnutifizenfonapp ipagkes agdahe aanasissigne that dnclude
data channel s 108%71 In certain aspects, to multiplex users_on .
the revers&PHk At S PrelRteIaEe 196 BRIECHIO e t EEYBRMIONS oefe §yclic

scranbl i ng ?ﬁﬁ QfeckQl the like may be utilized to separate each
user and/og&%?1 fe?en%ct'ypes of information transmtted in the reverse

| i nk control dR8#Hel & h0ld Thested olat Hiog baalwidthdE¥) may cheprisediscontinuous
ecific or may. be all ocated by.the acce oint tp each acces

DT nal e Ar BERD RS Xt B SHp Rt 1B CORrey SRR may be

super f r ameimitéP 20Rd LAAQY %@%U%@@Jr{sogfg-gzejarﬁer}%at}dggﬁ}ﬁzﬁ:ed amér%gﬁﬁle

Additionally, in certain aspects, some of the avail able 'subcarriers
i n an OFD\vpesiehalor sehedbled dewingsidhepbrasnyinsetesoti od deteanigistin deshion. not

be nodul at ed, | , ener I. S ansm tt n these,swubcargyiers.,..
The nunber o 1B0EHy BREEARE RS 3ATRIRkhEr s e Ao BREe Thh 8 Rutcnte
each franeagiys hercliso\cofigthni¢RiofANgsem BRI BIURESAJESs isRowhen ARt 58! each
channel s 406 or superframe prea . [ 0059] Further, in sone

nbl e
aspects, i foroEblinkrameed0é isiartheradividedniaif 640 spgmentd phira fieshl arcontrol

terninal , . . .
bven 11 1 nEnBel &, ciPfial 3 Hagh R 1R | BoptdiBhe BEAGT LELMIAR hes o
subcarri er saridbite nhimbemad/ subcairivgd essigneti i depeatinndanty dediedkamiount f control

utilized fqr the packet .and.the transm ssions. that _include synbgls
fromt hesedbtéc?’kigt(%heércé’nﬁ Eratefls e@fe Ie525YBE REHPS rﬁé%@Fﬁ §¥icHNlY @pilable for

cyclic redyndangymihigsk Eontr(c)ill chb 338 9be hﬁg%ﬁ@g&%&%r%r@ ﬁg&#@ﬁgﬁ% 51 2baénd

bandw dt h 400 may conpri se sconti nuou ubcarriers a need not
adj acent . biv.slchymbpenteshoppive modt,.rtbé pdbiacheehsls meay lxepiebant toackatio of the

s g e oL B et RGO BLAEE BTGt
det er m ni sthfmnkP8HE AN those instances. In both cases, a signaling channel 516 and a power
control channel 518 may be present in the control channel 406, as depicted in Fig. 5A.
The signaling channel 516 may include assignment, acknowledgement, and/or power
references and adjustments for data, control, and pilot transmissions on the reverse link.
[0062] Power control channel 518 may carry information regarding interference
generated at other sectors due to transmissions from access terminals of that sector.
Also, in certain aspects, the subcarriers 420 at the edge of the entire bandwidth may
function as quasi-guard subcarriers.
[0063] It should be noted that where multiple transmit antennas may be used to

transmit for a sector, the different transmit antennas should have the same superframe



100611 Referring to Fig. 5A, aspects of a forward link frame for a

mul tipl e y3g6hTa 4% €l €ss communi cation systemare illuspe A%1821
shown in@?g. ‘5A, each forward link frame.404 is further ?ﬁ'@?oge@% nto

two segnenpgiagkhe first, a control channel 406, which may or may not
conprise a contiguous group of subcarriers, has a variabl e nunber of
subcar ri er smass i (gradide pen dupgframet indexle SOFEM apmbol chéractoristios) addt leop
and ot her considerations. The remaining portions 422 are generally
avai | abl e folMY&ta transnission. Control channel 406 may include one

or nore pilot ne 173370 : i 51Eh
pi | ot channel s[g‘jrr%g bgsséf%%ent 5%11%3%h§%(?ﬂth %gfglh\ﬂgggﬁn%gllsgﬂizh@ggcsﬁh 518

forward |i pkcdntminshanaad(femdy nonphse thestroel eldodatiotss acdatt rehsnobsomelg. if
406 in those instances. In.bgth ca i g ing cha | 516 and
power cont FEP ERSARGRTS 1 WEGK Bt din Rork Pitbe an Po A Enet e B be
as depi ct eglibdatdd fBr thedonttHl&hsheabé.ng channel 516 may incl ude

assi gnnent, acknowl edgenent, and/or power references and adjustnents

for data, contlPB65] aRefepimpio FigatRrrspeitoris mremshink évmeder 4 fmkiple access

[0052) POl SO0l SRAIOE B Y SERLH N PR AL e

access terrd addw thé atdut é}%ﬁﬁtt@restiﬂhﬁeotheilﬁvé‘@é liakn ASREE3sS chdmRl 524 may
subcarriers 420 at the edge of the entire bandwi dth may function as.
quasi - guar cludisciformatign 10 alloppgrFceess GHBINAY thEeqnsttetFSouTass ietodowing
mul tiple t i ed to transmt for a sector, the
di fferent E%ﬁ?&ﬁ%{%ﬁgﬁﬁ%g@#b@%ﬂéﬁave the sanme superfrane WO

2007/ 149997 PCT0WS 00 A 2¥&B82 link ¥8edbA&d dimnelt $26 asitpwsi avctdsdemgnilbeo provide

super frane_.i ndex),. OFDM s¥rrbolnng_h.a¥act e(r)i bl csr . hop eqtgegceslzmore
[0064] |t SHOBICH BN FroPeri '¢ Agnnch mimrion Sl el EREFIHEI OB Of
514, 516, dBdelkdGAObr GPANBE! nfha6s @Eﬁ’ysc;ﬁ?&‘iggftgg%ll hens3l®on to the access

al locations as a data transmssion, e.g. transm ssions are
bl ock hopptuamirnmdn Bxsuipdrpf moHes gase iocludd fifcemdorimisg,z EOMAY ecoding, or

|1 ted f th tro, hannel 406, 006 Referri to Fig.
2B apect eopiateRRiEEl | & ARNPrembof thengel 78 b et ase b loatiow
conmuni cat ilﬁfhcﬁéﬁﬁEJGﬁQt & Gerlehdtd! 5w R troAnBink Blon§ MR NERkseT Ak FRYmIIPhUEE.
pilots to allow the accéss point to estimate the reverse link. A

request chépAdrangnissions byribe aeress terwmeht Inspmoaspettovihanowecessrol channel
termnal t 9§ GAYeRnpkES BHE 6P Rokfbr 2! b IMAI A EKES 336! B BRfels WY

l'i nk, frangs.
operate according to a symbol rate hopping or block hopping mode in different reverse

link frames 408. Also, in certain aspects, the subcarriers 480 at the edge of the entire
bandwidth may function as quasi-guard subcarriers.

[0067] It should be noted that while Figs. 5A and 5B depict different channels
that make up control channels 406 and 440 as being multiplexed in time, this need not
be the case. The different channels that make up control channels 406 and 440 may be
multiplexed using different orthogonal, quasi-orthogonal, or scrambling codes, different
frequencies, or any combinations of time, code, and frequency.

[0068] Referring to Fig.6, a block diagram of an embodiment of an exemplary
first communications device or system 810 and an exemplary second communications
device or system 850 in a MIMO systemn 800 is illustrated. At first communications
device 810, traffic data for a number of data streams is provided from a data source 812
to transmit (TX) data processor 814. In an embodiment, each data stream is transmitted

over a respective transmit antenna. TX data processor 814 formats, codes, and



[ 0066] A reverse |link feedback channel 526 allows access termnals to
provi de fesdhpgkooes th respect to channel information Cq’CTfﬁﬁﬁmWwﬁay
relate to one or nore schedul ed nodes,. pr. avai |l abl e nodes

schedul i ngpgf4g transm ssion to the access termnal. Exenpl ary nodes
may i nclude beanform ng, SDVA, precoding, or conbinations thereof. A
power cont m¢rieakesthe traﬁ‘ﬂﬂdamaaﬁor bechkajstmndaased en e peictlar eddingsdhiame

access point t r\}féa ovver con tructl ons for reverse |ink
transmi ssi 8H° %rt ?fats Qﬁ’i’émg@v at‘rﬁe access terminal. In

sonme aspects, b@@ POPRE c&RALIaR fo?@a?dﬁrtﬁ %{E@Hﬂ[tip?@(e@%th%loﬂaét@
of the feedback channel s 526. Data channel s 432 may operate according

to a synbousma%DMMhngwe? Breowlot dateps hgicatie knnwmdﬁifamaécm thatuer se
link franes 408 certain as u carr;reers 4

bgs of 1 rBosmed B R Rt erA0e pRRBE TR ofehE R B ilpfiad 0°
(0067] It shuakblrefRnbat Btk MRl bRoFindSod &dAN throBeifi@nh sheath fsftREENt

channel s that nake up control channels 406 and 440 as bei ng
nul ti pl exe#odnlaiaddbe., synkol eappedidiaseseon #pargigslar modelader fehemp(e.g., BPSK,

ch ann el s 1 rI]({,"RJgnr of Rﬁf)&\?\dhge?&@éaeﬂoﬁthﬁp gat? theaﬁf'% o r%? ?no%lattl R | exed

using differe Ogona ) asi-orthogonal, or s i'ng co

di fferent fsyrﬁbme NThedata adte anylmgpmaﬂ medilai fof cidhriate srde, ma&nbk determined
frequency. [ 0068] Refe r| ng to Fig.6, a block diagram of an
enbodi ment PHMSHHCENS PETTATYR by ROCESS i cati ons device or system 810

and an exenp! qhyrdecond LATIHB) SahbANTordaM 6L ANEEEM BR0NBv AR

system 800 is i strate conmuni cati1 ons devl ce
traf fi c daed> pocessowddewhoth raxt ﬁzr&t:rpmms itlee podndattteckyinboin (8.gddon

coch Gat 2 M 2FR Trgectibikad B oD oS Sen dd o i SR e,

TX data proeessiatss 81&4ﬁf@§2%§)ujg_ﬁ(8§§% Ea8tanditter 822 receives and processes a
2007/ 149997PCT/ US2007/ 071821 - T4 61496 interleaves the traffic

data for eaaspecclmeaymbel@mmag pcovode @epiumore ghalpg sigualagnd dimtime conditions

sel ected for that streamto oded a. . 0 The
coded dat a3 BRI BE AT SnR Sl ke G fiBE SadSl uovide s hodighy §ofu
usi ng OFDVkiiiebiyiod tessmildien vdralic MERFD LifanhyIPiNahddu]AeK EiMdls B3R
pattern that is processed in a known manner and nmay be used at the

recei ver s}reﬂw?e ta3e thinugh 276 axarthemsnsmatigsbiera Nrﬁﬁéenﬁ@ﬂ 824@|ter>@eah 824t,
pi l ot and (ﬁ%g a for each data streamis then nodul ated (i.

synbol mappé ? b éd on a particular nodul ati on schene (e.g., BPSK,
QSPK, M PSK, doortjQAM sé@lne@bmﬁnwaubﬁwdev@tet%Osmeelamrhmte@mdhﬂaeed signals

nodul ati on synbaol s.. The data rate nodul atjon for each
data streaficriaseiiRd Webprmemneg 869 { hﬁ@f%%&égr %sé?qeaieﬁétgn BV Gaessor
830. [

are then progiiLs s P bea RGPl CHREV) i, i RRLSCEACREE:
t he rrgd ul al\tﬁrhron%ls?dﬂninmwd(tmﬁg (el i ?ﬁex@:@\@tl1ﬁeﬁr)req[drdmmeseﬁer@)2®rd_f_pmm§ -
provi des nmodyl ation. s streans, t.o ransni S a
Phrough: 8o HPVCRsEHs Figdins freab gBRnRLt Erd) da bt sp Bset Hifther
respecti vepgycahel th%tsﬁﬁﬁf@sft&pﬂ%%'a%n%é‘ﬁon@(ng”‘?éc%n%ﬁ%ﬁﬁbﬁ's&@ﬁhs and
further condltlons (e.qg., anplifies, filters, and upconverts) the

anal og si gnal s[ﬁﬂ'b?-]pr dm]%lXdatarmdmsm’f@tﬁoshﬂglrratelmmatnatpr@eﬂacs the NR received
transm ssi on d.si na s fr

o ot ePam B Shreb s Bt e B a5 st Rt P iR s
824a t hr ougdehBiddt to ro$HIe Al “dele¥ted” symbol streams. The processing by RX data

processor 860 is described in further detail below. Each detected symbol stream
includes symbols that are estimates of the modulation symbols transmitted for the
corresponding data stream. RX data processor 860 then demodulates, deinterleaves, and
decodes each detected symbol stream to recover the traffic data for the data stream.

Recovered data is stored in data sink 864. The processing by RX data processor 860 is



100711 At second conmuni cati ons device 850, the transmtted nodul at ed

signal s 3§2608a%0¥ed by NR antennas 852a through 852r apgriBfn7m71821
recei ved signal fromeach antenna 852 jpgsprovided to a respective

receiver (Mg 854. Each receiver 854 (854a through 854r) conditions
(e.g., filters, anplifies, and downconverts) a respective received

si gnal , di gorpleesntahetodhaigictioonatbs TYabcdssori20and & Xsdatppesessaniil 4 at
further pracesses the.sanpl es provi de a corresponding "received"
synbol st r S5 COMMUNICERGRAACVIES SR dat a processor 860 then receives and

processes t he jhy3 ecriv@da piebbr S840 GaBe fifdey Nﬁh'é%‘&ﬁ{b\éﬁé%@%i&%%}?ﬂ it

on a particular receiver processing technique to provid _
" det ect ed" msy shohltagtousindemathidatg reag &4 8 iswlzgpahyerid 3 dtHe, §28 sdxeurier860l 25

described n.further detail L Qw. Each detected synbol stream

i ncl udes smﬁtﬁégﬁﬁ'ﬁ?néqr%o%%‘SMF‘es of the nodul ation synbol s
transmtted fqootdie TaEcRsRENG;FHsE adtinasd %&ﬁiﬁteﬂ@r AR o s Q5780 QhaydR0
t hen denodul ates, deinterl eaves, and decodes each detected synbol

stream t o Besddo eerfomme spacafappes/ime aracessingwas tpareaeiver adinst pReeblewelechange

550 15 vorsguraBb Tkt ul dasont SR G s F00 R RN
that per f otisateraj-tolXoips-atE %@ feré&t@ rand (TXRARSBthp o 88 oymBdi4traimd,ianst

communi cati ons devi ce 810. 100731 RX data processor 860 may be
limted i nPessRinoseshagpelahaesicripiégssandppvides thase qaniitiesdnadguagogsor 870.

T T R U e G e e
esti n?t e gtopratngd SHR faim?srhmeais d_?ro&fs@m‘rﬁé?_yb m}m proedet dlamflfmagsmmpn
space/ til ne cess]l ng a e recelver, ust power |.evels, change.
rodul at | on (GSlaghioh My nampEse e Kaes sE B PRI SieoraBa
fur ther es1igheot e rbialinkiQnaths oPBilt 9 ESPRSS obAblisié Shiing

of the detected synbol streans, and possibly other chann
char act er i $NRe sThedn®l ip Hevipdessicddya T dataipro@ssar@18, podidasd by agw@lulaRy

data proce r 8 or. .processor her .deri v stiomt e of
the " bper abrgendRerily PRERE0Es Bifs BRheb 4557 She fotamifiegPadib R
channel st agimuiicafiéRideotoe BPS! AddiMdngNaiBNoGQRR do8fee\8ab] QS irchiasy Of
info'illation regarding the comunication |ink and/or the received

dat a st r eaffvereiink i, anaytiseardsionaiiynes dipedesved iyel %éér@rqq&@wsm, The
CSl is th . 8
Is t e%glﬁ?e%% erﬂo&’l}{atgr %@6,%8{1&1181{?@,[ eftgaf)nréglitéar% %é‘&%ﬂ o%tggg;@,’ afd

nodul at or conditione transm F oug and

transm tt egabsngiked @ fidst Sdmeomoativng dki0ng1dlevi ce 810. Additional data
fromdata source 816, e , including reverse link traffic, may be,

and sonet i nes [P475]r edéi8gompunicatiarsiqicscids be nprlatorbrignatt Bemigeond
modul at or g&?gmﬁ%@éﬁs' RORM sBY ofd RBS e@f%@elﬁ%gﬁzﬁ,%{?&%néﬁﬂf rec@08ks 822,

transmtte I'rst conmuni catl ons
demodulated by a demodulator 840, and processed by a RX data processor 842 to

recover the CSI reported by the receiver system. The reported CSI is then provided to
processor 830 and used to (1) determine the data rates and coding and modulation
schemes to be used for the data streams and (2) generate various controls for TX data
processor 814 and TX processor 8§20. Alternatively, the CSI may be utilized by
processor 870 to determine modulation schemes and/or coding rates for transmission,
along with other information. This may then be provided to the transmitter of the first
communications device which uses this information, which may be quantized, to
provide later transmissions to the receiver of the second communications device. Data
recovered by RX data processor 842 may be, and sometimes is, stored in data sink 844,

Recovered data may, and sometimes does, included reverse link traffic data.



[0075] At first comrunications device 810, the nodul ated signals from
second cCRpmYsY-AMLPNS device 850 are received by ant enngstBdshero71s21
conditioned by receivers 822, denodul at ggl- by a denodul at or 840, and
processed ByjmgRX data processor 842 to recover the CSI reported by
the receiver system The reported CSI is then provided to processor
830 and used t[6076]) @efcessorstS0tand SGatdaectaheepaaidamdlhe@samnﬂ second

nmodul ati on schenes.to pe. used for the data sire ener.at e
ol bas QORTBTE IS ARvishs E P abe MR Ao ST A 7D e tidd o5 for
Al ternat i Vghoprarh 6165Shd UBl W8I B biohashsX80RNEBROSOIoBTRIY.0 det er ni ne

nmodul ati on emes and/ or coding rates for transm ssion,” along with
ot her i nfor mat[0®A]] THhit shemggeivérevaripas prasessiiegiectniques maydreswed tosproodss the

the first t h f whi ch

my be quanraelea s Aeir BF ERaiBRT suit stPt nEieseBise b o

the secondpgREFsHY eetdiQRs n;b@\uecgeeuﬂaatlﬁort%w@faeﬁc@ygo%sg atgutial 8-
e

842 may be, and sonetines is, stored in data sink covered data
may, and sOmSHFeRET darosssingicPhniewsi(whishaee dlsmielerrerd ipias egualigationnD
2007/ 14999 (0]0} 830
and 870 di FEIPg QedhLriaeessid iyl BRh i Raon iRt BB RRE M Rane

devi ces, respget pr\oed:s%mgl‘t@cﬂ‘ﬁﬁ% gw8dB iasldo &T&r@rt@\ascfam&mmg@teﬁefence
program codes and data used. by processors 830 and 870, respectively.
[0077] At fHeclaion p6r suceasive Fansilaieis Seerive dErRsrdMRSchRigise used to
process the N ei eﬁiﬁﬁb :
streans. Theseﬁﬂpgﬁei ﬁlefﬁl cessfﬁges'(tjdec ni %?%%é otrﬁ%)je afb{ th\%/(oi
primary categonidtespit Jinglpatikmit sypateh s»pmmanultupte tramsemt\mtenpas; eas éloagon a

t echni ques %% ggh are al.so referred as equal i, zgtl on techni ques

and (ii) " SUECEALOR, LaTHY THrdr EfUary2 ? SBﬁ‘afBﬁEPﬁﬁ’cl F ABieBR evice; C.8.

cancel | ati afybilk 8aGbY CAIR! PGRIR! ek ?&Qﬂ 16 Wk ‘é.‘ﬁlbﬁﬁ'h dyStc 28y bEIBIZAG
to as "successive Interference cancel ion' ‘successi ve

cancel | at i dwsan@ammeraqode@méwlwu@teem@ntoqhgw [0078] Wiile Fig. 6

mi e nput si 01D SaRp USSR oM R TR RRGh aibn b iBelsmgated by

e.g. thosevaiows BR&®. SRk XaBmpld ARGRT fecliGue@r mAPIR SXPIBREntsd Iif HBdW e,
a single antenna device, e.g. a nobile station. Al so,” a single output

to single ﬁﬁpwreansp&rvﬁ@, oyt epmbiaptione thereafi 2 Ber prhardvears dmploveantasiona he
descr! bed CQSSE egolg Ftattz{) ﬁ@t%o %Blmcat10+ 08@7\%% gﬂg bter1 %Hlesn%écpanthm ?_ne or
t echni ques escrl erelrn nay enen y va I oOUS neans.

exanpl e, t hese apgtdation upazlﬁfamégeatedrpiraﬁer(t#\@d(:s)o dipdtadlvigfit ,prcﬁdesmtlasps),
software, Qr .a conbination thereof. For a hardware inplenenta
the proces§igig! signt spraﬁesam&@gweﬁéﬁ%ﬁﬁ)@mw@m&w' legwré&qu% (PLDS) field

TPLSTETC S ync R PROASR! SARSOEE LBkl

pr ocessi ngndawpmsss@ﬁSl%l[@)rpmpr dxgnmimtﬂee dlaxronicdenitsc desigiied Dm) perlforei the
programrabl at e arr, FPGAs ocess controllers

P o2 o- cont FoIT BRI HBE R tmeash i bORERT Moot Bt peessSSigg wifs 2t a second
el ectronic cb‘rﬂhﬁﬁcﬂﬁ%aﬂﬂ'&%é &a?%'ié‘o%éﬂrhﬂ%m@:ﬂt@&tm%ﬂﬁ cﬂ@s&rrh&%dA@EfsemPs
or a conbination thereof. The processing units at a second

comruni cat poresssdesy axkscnery al so be i npl enented within one or nore

ASI Cs, DSPs, SsS For a so

bl emencati onb08e” FPEs AEeS AnetRe Wy e SR e R aEFS. K be

nodul es ( eifplemiehRd edil @SodulddN@ld ,Op®ceduingh, Fonc@idhs,tdhat s B MafMpbMem the
functions descrl bed herein. The software codes may be stored in a

nenory (e. functippyrgeseriged hereig7 Thensativare gpdemnagxke stoerd By a gnemory (e.g.,
processor {fneerr%rg 885 8F ??f%rgl%g%gﬁﬁc% egﬁfedﬁp% CﬂIgEE%E&% (TBY RS APRETEIS AR,

W thin the processor or- extern sor
The memory may be implemented within the processor or external to the processor.

[0081] 1t should be noted that the concept of channels herein refers to

information or transmission types that may be transmitted by the access point or access



[0081] It should be noted that the concept of channels herein refers

to i nf or Rpy @AYok r ansmi ssi on types that may be transmpitedadayntds
access point or access WO 2007/149997PCA/US2007/071821 - 17 - 061496

termnal . bgigbges not require or utilize fixed or predeterm ned
bl ocks of sub-carriers, time periods, or other resources dedicated to
such transtarsgabndt does ndtGe@Liec dmutdoeeexdenppradeterarbatibloekd of subacdriés,

f 1 ncl ud uperfrane, preanbl e fol |l owed. by a sequence of
PP amos fRpeRpd PRelbR e SR RtER T Such rarSRionti g™ 500 of

frequency on _t[baszgerth& CRIme%kSmpidR; \ontidihdrey "BRh FRd8XpePRatbeincludes a
hori zontal axis 704 which includes exenplarggsu erframe preanble 706.

Exenpl ary supssirdme pecapybde fidlosved0ny & cegueneses! BL ssiperb Glgarqs 728 and £B).
712, 714, 1716 18, ,720 or FFT sj.zes ,of. 512 d . These

Symhol s ar G iCaaRRtig TORRr Soheh e oA BE 780 Vs BRBNE pebSizfaen
exenpl ary stpgef Eeimnpl exid! 704 whichOMRIRIEH Qste MBS  sup&iffkrieS Bfeakd]OFOY)

synbol s for the case of a 256@80i nt FFT. Another exenpl arg superfranme
preanbl e cE&apnPRBsswerigmmpwimblsl Horemnrises & S5OMsympelsddiht710FT12, Fdf,

sinmplicity f owhAg LPLi i T E i.Zes .
and above. qlk%ﬁghgﬂzgt ?\Qeifb f:ogng?,r g%%écﬁpég%sa Ptaﬁg%dlé%egﬁr?g%‘bgffs E%%é&iexg&?o
super f r ane tipoeghimbheshosnsadligde (r epeated in tinme) by the appropriate

factor (factor 2 in the case of a 256 point FFT and factor of 4 in
the case of 12[98%& NEAIREROMRAY CORPAIEY PEANRE, &hgemprembodinentyceprises

FFT. [ Q@%%@@%? {cf[r hheeadritM §%gg&h§ Fﬁ:'f.18gm§ﬁ1gr %g%g'_%igliy%blgﬁrame

superfrane prea he synbol s | ndexed 5,
pi | ot s whi pteasable eosmuiistoB2 DHFDIN aymhbelg didrshe caowe of TR peinsFFbol s nay al so

e oo et TR PR kLM L 012 00, IOV ELLSk ) 0 LB,
145,21 | HBE g choigon Sl 0 Bt it S oL MGy
whi | e TDM i tioesbe therappsoraiate facton factor o812 om tormM of/ aB66 potmt HRA a@d factor
(718, 720) of §3P ﬁl%tciaélee(%fyl”/ZS pomt FFT) as compared to the case of a 512 point FFT.

[0084] The last three OFDM symbols (718, 720, 722) in the superframe
preamble 706 (the symbols indexed 5, 6 and 7) are TDM pilots which are used for
initial acquisition. These symbols may also be referred to as TDM pilot 1, TDM pilot 2
and TDM pilot 3. The first of these forms the Acquisition Channel (F-ACQCH),
while the latter two are reused in order to transmit the Other Sector Interference
Channel (F-OSICH). TDM Pilot 1 is transmitted on OFDM symbol 7 722), while TDM
Pilots 2 and 3 are transmitted on OFDM symbols 5 and 6 (718, 720) respectively.

[0085] An exemplary TDM Pilot 1 will now be described. TDM Pilot 1 is an
OFDM symbol comprising a time-domain PN sequence with four periods. The
construction of TDM Pilot | depends on whether the bandwidth is less than 5 MHz or
greater than 5 MHz.

[0086] In a deployment with bandwidth SMHz or less, this OFDM symbol is
constructed by taking the FFT of a PN sequence of length Nprr/4 and populating every
fourth subcarrier (excluding guard subcarners) with the FFT values. This is followed by
an IFFT and the addition of cyclic prefix and windowing intervals, like in each of the
other OFDM symbols. The PN sequence used for this purpose does not depend on the
sector, therefore it is not possible to identify sectors using TDM Pilot 1. However, the

PN sequence does depend on the bandwidth. A different PN sequence is used for each



[ 0085] An exenplary TDM Pilot 1 will now be described. TDMPilot 1 is

an OFDM sygb&7/16099ri sing a tine-domai n PN sequence W t Be-f@45007/071821
periods. The construction of TDM Pi | ot- {l§ depends on whet her the

bandwi dth pgi4ogss than 5 MHz or greater than 5 MHz. [0086] In a
depl oynment with bandw dth 5MHz or |ess, this OFDM synbol is

construct edfl:he follkivne thinee ¢esds: BWa< PXSsEidimics MHZ e RjVh< REFVHEz amtl2.5
popul at i ng )é’ﬁ& fvﬂ{subcarrl er (excluding guard subcarriers) with
the FFT va %ollowed by an | FFT and the addition of

cyclic prefix F[wsinvv' 00D VARV HM FNGHE $hanl § K81A, heaRabwRith tsfs%h@hﬁ&geg@Fe@M
symbol s. The PN sequence used for this purpose does not depend on the

sector, t héfrheqhohvéfm Q baryiméth plo8 S¥iblzecathy Adweator ftxansraids @rEDMsPﬂgt Irm one

Pi | ot 1 However egquence does depend on.t he bahng1
di ff er ent Eﬁgn%eélau%%rc’wegwgn a%pe 81‘1'9?18? QG €T segment on which the sector transmits

2007/ 14999%@[&%7&&1? 3@kt framd % su V\}ﬁﬁ’p‘aﬁ% TOE sédiferit & ékﬁ:\é&xﬂ&fﬁeﬁnﬂ@ in the
cases: BW< 1.25 M1z, 25 VHz < B 5 Mz and 2.5

Miz.  Poodifferen Sﬁnq@aquvarﬂeﬂ nstes bieetimn dpmainpegyenen ésqﬂafﬁamowhnms is
split into Qﬁ%ﬁ%ﬁ)?ﬂd@m mhgg‘é/c?oraang%ﬁ%ﬁd?tr?p tﬂé to?al%dﬁ%ﬁpar*dbthg GftfeRof the

transmts a on one segne super
However, tbsnssmgnent on which the sector transmts the pilot varies

fromsuperfra erfrane. rrent is.chosen differently. |n
the two di ffe?ﬁﬂé*ﬁsyﬁ 8#%5?%?? getm@SElmﬁ@ o ShfafuR e BgifdHREmE. For

used for Re S 8ot

t he total ”Egﬁﬁdﬂnf: ﬁﬁ %ﬁd&?ﬁée&fd ex o?&%ﬁ)gdg%}ﬁent ) Qg&n?s& t?%gtggﬁﬁ_?%ﬁf] PR
Pilot 1 caseduencesed compgetthanomaticdutipedd 2 tirestolbterdetamine if DA Pilbot is
exanpl e, the AT can correl at he r cel ved .wavef or gai nst. the kno
TOI PN seqliGnEl At ESHpaPEo] HeliEsr LERGE SMUAILEOTY S (A RSSO Bae6ed 1o
determ ne séct&%ﬁiﬁdahoé ukgPIBRE o2 &Y 391 VI8N PRSI PSS alkd B ustN &S
atimngis identified, the AT can proceed to sector identification

usi ng TDM ﬁnequﬁtngyzomrzﬂms TDM Pilot 1 may aI so be used for frequency

dascr i bed. ToPPlor Eammkfy SR Kicieg o Qubel scteitbia 1B R 2

after one Qrargrosel Sk 6N RRhlificdtior efleeefe af ldré SEboniSHABs TIAM Rich alqdired
TDM Pilots 2 and 3 are constructed using a tinme-domain sequence that

is one of #siBa{TI¥Y Pilbpd. TRMs Hli@@&@%%érewn@tm@ww}g & tip-dosepie prepience

The first t

Tow P 1ot SEHPERE At L0 e SRRERaERL A B SRGRE e B 512
sequence dehﬁnds otf mhei m1§1€§Bt1ﬁB’nCS afd ﬁs@ti RiNcanductoE3MPHlot CnendgRe fattent12 to
superfrane to su the 1024 sequences, 512 seguence

are reser vé‘ﬁflSFrBF Sl@ﬁ/’[rﬁc Qf]bfh hrﬁ?é]‘ée“éiﬁ dergnds g1 Has sestps Sé)rl@t}mﬂs daeh
bandui dt h 15 SRS égg‘éﬁf P e R D B T RO HREE 2 squenees
t he syst emizamebaingtth faan 8ewme g8pwhranodexmode @ad ethsf othedefl20pne n‘bsewretdh for
IR TR TE R S R TSR T e
transm tt ed.deployment with bandwidth < 5 MHz and on the system bandwidth and segment index
in case of a deployment with bandwidth > 5 MHz. The segments on which TDM Pilots
2 and 3 are transmitted is identical to the segment on which TDM Pilot 1 is transmitted.
Synchronization Modes will now be described. The system supports two modes,
namely Semi-synchronous and Asynchronous, and the TDM pilots are generated

differently in the two cases.
[0090] Semi Synchronous Mode will now be described. For some applications,
such as ranging, it is useful to detect extremely weak sectors. For this reason it can be
important to allow correlations over more than one superframe preamble. In order to get

processing gains over more than one superframe preamble, it is advantageous that the



Synchroni zati on Modes will now be descri bed. The system supports two
nmodes, nagghyp7agidez synchronous and Asynchronous, and thecFihiiblo®ss:
are generated differently in the two cases. [0090] Sem
SynchronougsMpge Wi || now be described. For sone applications, such
as ranging, it is useful to detect extremely weak sectors. For this
reason it d:tanrfdaimg Hi]gaalt Guet, tho EDPMowilooof ehaneighorimgesectu) e:harkwnfronneone

super frane re n Or r to ssin al NS over
oo Supor 1 soaeE e SirgrbISorte uerd S pCRES B Al S op S thel Thinged B
2007/ 14999 gintelriiae 07 @@Jeiﬁgxﬁe cali@d - th@Gpﬁ&ﬁhés@t /' Hefiaddd f& gnad séétme The

the TDM pilot of the neighboring sector) change from one superfrane
preanbl e t Filphaspeigta 9 mbq@amm defingidas PslntPélasa T K%llthNdaﬁmper@amd:iadeX) mod

changes fr erf erfrane. ¢ e Phase i

o ned 1 or 2ot Rt SuBFRRESE o BBl eSS P Eree AP 5 Wlertrame o
as Pi | ot Phagenext (&id ©tdebingd mgni haddBy BARXIf thDdedrdid, TMOBIIStPhase is used to
Superfranelndex is a counter that is increnented from one superfrane
to the nexBengpy the serampling seflushens| for therwosTRNE piles. Fithesmercoths, sepment
Pi | ot Phase t I f.o

ToM pi 1 ot & i e APRIERE S aRaIR L, By RREH TR0 A2 f dsco
transm tt egsduloaatkeiphlovgefinotioh lvf BNPhbseMHz i s chosen pseudo-randomn y

as a function o Pi | ot thase Thi s |flot structure has sone |evel of
synchr oni zat %éﬁ%@ﬁ %O@@d@\@#e syshenizelp Retwegr fyp seqiae, 5 ditfereat
of the San@e@t&g%g%ﬁseﬁ%f g ﬁ&fdes €0 Yelmale! prQ(Qth% iblie Réfﬁ li€SaRts of
Pil ot PN are possible, thent ucture requires

sectors be PslyvrPd% mmrﬁoz&tbllet ﬂlen\kmhstmdtl&b feqmirssithet matve sectmm bemmt:laibntzhéto
synbol or ch e er seltlsc ceiv Ietatt ctor

o th i 1 e Pt RoR SREEES £ anier” ¢ B SAbalcoh Bt 1AL (RERESS it is
(same PN S%Qﬁt%%%&) that Moh@cml&ﬂdﬂ@ereﬁml%tmg%a%n%u tﬁ@garﬁ@ & dioh
is, used to inprove performance (reduce acquisition time, fast sector
swi t chi ng, platsdsdres BNsequancesiat thersametia)e. This m?mn]bepmwmmss, used
Mode wil | now onme_si tuations not. 055| bl
hocur at el y Oy RBN S BrEaEresiES dRafishiiR ARE B posTur i hERs
scenari os, ctth@itéon, 8tcp node in the systemthat has no synchronization

requirenents. |n this node, the TDM pilots are scranbled directly
usi ng the Pil of0PRL]; né’t%&‘éhfﬁﬂm’tsﬁ‘é()%)’(fiu pev pedlgsitticty Ipispme Sheasions Edg nat

system wi t tﬂ Randvd &I(% lE]rafel %&roxﬁ%etwg%ﬁ%&'% Eﬁ gané% %Eﬁo@ﬁ%@i}_ée?%%séthere

superfraneto super a system w
TDM Pi | ot s 1$yoh@iedfnt’ﬁbmymeﬁlt lha’ahhslnd: By @shgbnitdionsetuiedmanaith abisemode, the
segnents. [ Q092 rocedure wi ||, now be

An e ary. ac 1t1.0n .
descri bed. THM HﬂOF%%fest’(F@% e ?ﬂ?d‘ﬁ fore gnsteeghof t?i&uxrﬁlfm qyaqtity
the superf m&hageefmpa QyaEf \!v'ﬁ}?@a ALY MP%F%BFB%@F&%%&%Q S brom

Channel s, nanely F-pB and 1 First I nc des
a F- pBCHO pordrframe 7@ghparfdanee. IFop B@Ht«pmmhﬂdmnﬂ@ﬁith Seﬁ:MH:k therdglhPifats tyele
OFDM synbol S énzllo,. 7}0 71%1] 714, 716%& &ar F- pBCHL i nf ormati on.
These chanf&iednEaticeilytroieh thepstohavsiiel §H5t hat the AT needs to
have before i tﬁﬂﬂgﬂ d D ekdnafiSryt iﬁuﬁiﬂﬁn':ﬁ@@&ﬁlre kil aRcl Bé Ql@scrf%@@ The first
F- pBCHL channel also carries paging information.

F- pBCHO padivetOFDM symbole@ipl K, v 1enbiddi7dénin, the sum&me@r@uéﬂe 418 used to
;?22%{2@3 antge (%wculgm%esiryvbroadcast %nneis,ynamelyl -p%?ﬁwﬂ) e ePr_ BEHH. First
OFDM symbol 708 includes a F-pBCHO portion 724 and a F-pBCHlportion 726.
Second through fifth OFDM symbols (710, 710, 712, 714, 716) carry F-pBCHI
information. These channels carry configuration information that the AT needs to have

before it can demodulate the PHY Frames. In addition, the F-pBCHI1 channel also

ezeference

carries paging information.
[0093] An F-pBCHO packet, in this exemplary embodiment, is encoded over 16

superframes, and occupies % of an OFDM symbol in each superframe preamble - an
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over head.w&208B4§99ear ri es depl oyment -wi de static paranepefgshdotfris2i
cyclic prefix duration, nunber of guardgubcarriers, in addition to
t he superf pgammg ndex, and is required only at initi al wake- up.

[ 0094] An F-pBCHL packet i s encoded over a single superframe and

occupi es 4 el e m;aﬂboir@hftad. daetBCHA prrfigsadenlgyrecntistide sthie foaardetemt lnke

head of_t hi | matel y 2% .F-pBCHI i .
ouTT1 o ent TIRGTREE ROALR AT R EHE0 MG b oot ARl be UL PRG dex,
the PHY Fr @ﬂ@ﬁsrladph&d'dﬂyoétr[&'ftﬂapﬂa}@}uﬂ:l— hoppi ng patterns, pilot

structure, control channel structure, transmt antennae, etc. This.
i nformation isl0094dns ME@BCéUe@a,Gk%tl is eneedled overpesinglamaperframc end egcupics 4

0 .
overhead | A hath il B sl S0P Ren ool M RAR A ABRET Y 0%

pr edef i ned chaiper ifsra@ﬁﬁﬁumatélbl o CE@B@H ol €y SVt diont iﬁfdmﬁb,tltfiﬂﬁmrﬁgle the AT
patterns, channel map transm t %OV\BI’S power cont rol par amet er s,

access par &h@?fé‘?@lat@ da(%a fropoige HiH YrFegeesdHginirmaiomen ELdioppag nefterns,
physi cal | g}i&r stn?cltﬁrgwl: kot chh@dh RbGGRD %Iihﬁtdn?éhn% GYCThE iR ?xrnh on is

nunber of antennae, ot structure, efc. can dl so suppor
and RL contramdmm:tlaareneb&imﬁtath ﬁdperfreh;hag tbwetﬂeeaui;&;rfravhes:d&eaaad ke careyg pagd,

to the current_ user s. Also, tures,.|like sub-band scheduling,
FFR etc. c&® &ﬂéﬁaftﬂeégﬂweaﬁa% Riprhead i Ba@teqmé)% a%f:%%t Hpngaesylg data
the AT firsghafdef &C éd@fhﬁa@%&wﬁ% S&C{Tﬁset\!a‘?ﬁ% iﬂﬁn?a@ﬁnfoﬁleﬁﬂ%ggmg paterps,

synchroni zation usfng t l'ots. In Sem Synchronous no
knows t he vhinnel mbppihg tRnkwit I?bwa, pweraiwharohpararhﬂesnmbcoss abAnsetes Age,

while in Async 0 n e val ue Pi.l ot P

variabl & ar ¢ OB gneitnhente ol TriR SR et g et
the F- pBCHgy rﬁr&ﬁ%&ycﬁb%ﬁéfﬁ! Slum-UB? oF Qﬁgﬂgec Eﬁ&nﬁfucﬁﬁé rdt€STHREcan also
| ower 9 bits t he Superfranel ndex, enables the AT to find the

val ue of PiSIPImOFﬂ\FL and tsmniosymﬁl@rmdsﬂ@ab@ qvprhe@dswlmlmanohma‘@bed to
Super {1 amelde Pt ki ARE"BLAKSi: BBRAM ST HACRERNAUS, A5 Wehca

as Asynchronous no e en thIS Kno

Pi | ot PN andr fygpged.r anmel ndex vari abI es whi ch are together used to
seed various random nunber gener at ors f or hoppi ng, scranbling, etc)
used i n gener d0P$R) t K& mitiahaNpkedppthe A fir@b@ﬁmct%ée@%éﬁd sdigwsp time and

Interferen heCR8 | B

ke o ety RISk Bl DO, Pk Sty Sy 3o

Si nce the Kibdvpithot vahey eff ot PHotRhasen variebde amqlheseﬁd @f fhis @tagﬁl efthdld, in

t he superpgsition cause radation to the

CB Cht " oo RSP e B AT Rgws the ke o £HGe éﬁ"ftﬂﬁ Jere et this

nei ghbor | Nt SECHRAT thef goeé% n R Rk huhRe BRTOAROLE oAl FRECATBMbA! e F-

SNRs. This 1S acconplished by providing an rerre arge spr eadi ng

gain for tpBEHO channei carries the lower 9 bits of the Supelframelndex which enables the AT
to find the value of PilotPN in the SemiSynchronous case (PilotPN = PilotPhase —
Superframelndex mod 512). Therefore, in both SemiSynchronous as well as
Asynchronous modes, at the end of this stage, the AT knows the PilotPN and
Superframelndex variables, which are together used to seed various random number
generators (for hopping, scrambling, etc) used in generating the FL waveform.

[0097] The Other Sector Interference Channel (F-OSICH), in one embodiment,
carries a three state quantity that is modulated as a phase on TDM pilots 2 and 3. Since
the TDM pilot waveform is known once acquisition is completed, the superposition
causes no degradation to the performance of the OSICH. One of the characteristics is

that it is used by ATs in the neighboring sector, i.., it should be decodable at extremely

low SNRs. This is accomplished by providing an extremely large spreading gain for this
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OFDM syniygdh 2h¢14see to transmit |less than two bits of i pEpiRBoheMNse
two OFDM synbol s are used to transmt lgps than two bits of

informatiopglqaos [0098] Figure 8 is a flowchart 900 of an exenpl ary
met hod of operating a communi cations apparatus, e.g., an access point
or a base shamebng., amentore QHFRIMeembbl i3 used fodrapsmittedithentve. bi@oér at i on

and i ni {1 afTORM AP P o LD SRR A 64 ¢ i ERERLEHHT ypfar” =0 o

;
S

comuni cat ixFpsnaR@Ear at us neasures interference. Operation proceeds

fromstep 904 to step 906. [0099] In step 906, the communications

appar at us genelP89%8s Figwed i Bowehayt 900pfensaemplamempthed wbbpcraiBiged 906

i ncl udes sub-steps,.912 and, 913. | n_sonme enbodi.nent.s..step 906, i ncl ydes

ittty b T S I R S e e R S A R A

nmore OFDM syl éntadirh@ff oD gdiAtor @a@ia sep 900! whbleaRsleathusibanig! S.

Qper ation proceeds from sub-step 910 to sub-step 912. I n other

enbodi nent $PRAIHUS ISl veIEl ersandgpitiaheqd pndpragsegniorstes S0 dp stgp @04, the

First pil ofoh malRoRrabls GORMEIAAEAANT, SRR ShtRo B hSRod04 o

synbol . Opetwptddén proceeds from sub-step 912 to sub-step 913. In

sub-step 913, the co ni i ons appar atus generates a second OFDM
pi | ot synbol ihtﬁefft}di E%?tp §@€E=fﬂé€r EHRBURIGF T EPPBAS SEIRIdELHPEITDLe, .8 a

i ncludes sulssSRe ?Mﬁ%@ RECOGY inBRIdEs Qlb-SHR-FbeRS 9??.21@%%69%1%&#1%?’[5

sub-step 914, the Conmuni cations apparatus generates a secon
in at | easstep@fe imiiples anly-step §16fin avisaciba doOFDMoptidmst appyrahslgendmtes oneor

enbodi nent s ting @ second.pilot includes using,a scr lin
cequence t Fiee® PEERsHEeR e SEBpha Bt \Eprei s Ronieed foutfre ifracon
gener at i Ng pfo e ¢ Bib-Sep MG kU@BSstdPd 12, Ah ohIRGY cAMbSGIRNRY duBGitHAVeNas
used to generate the secongﬁgl |l ot by an offset. In sonme enbodi nents,

t he of f set mhyisdds paw of sfepPP@r ence information. In some enbodi nents,

t he of fset ha it I . Lhe of fset | f the for .
exp() *thet a) D001 TBSE-E 0B She A RERES abfiofbe pO5rS] Shrtaite in o
sub- st eps k6t sotbSudndrrd2dof d firss OFDM §floshenbol. hepeativi piceedds @Rsn sub-step
appar atus determ nes whet her the comunications apparatus is in an

asynchr ono§42 foHe-wtp dpkerlasrbntcs V12, the srmsypnintiorfcpsatbgEcnsrates a second
o oper at SEDNIEL AR MBI M ARRRE ibrhiod) SD-GHOOMANUITHG

of operation, ion p roms ste
918 i n whi &h4 bhdotnemusiecdkiupsiepaploamit 03, deves-step 914 thecancupichiidnsi n
at | east sone sub-carriers of a _second OFDM pil ot sy

accor dance *RPHHUSSFICFLUES 3 B5ERT BHICt BLSIE FOmP ﬁu'a-ﬁaef}‘l%%#%g@i @M pilot

aPoar e boabl o L A A0, e SR 0 i REA AP
sequence that is applied to a first pilot. In some embodiments, generating a second pilot
includes multiplying a scrambling sequence used to generate the second pilot by an
offset. In some embodiments, the offset depends on interference information. In some
embodiments, the offset has unit modulus, e.g., the offset is of the form exp(j*theta).

[00101] In some embodiments sub-step 914 includes sub-steps 916, 918 and 920.

In sub-step 916, the communications apparatus determines whether the communications
apparatus 18 in an asynchronous mode of operation or a semi-synchronous mode of
operation. If the communications apparatus is in an asynchronous mode of operation,
then operation proceeds from sub-step 916 to sub-step 918 in which the communications
apparatus generates a second pilot 1n at Jeast some sub-carriers of a second OFDM pilot

symbol in accordance with a first function. However, if the communications apparatus

is in a semi-synchronous mode of operation, then operation proceeds from sub-step 916



- 22 - 061496 to sub-step 920 in which the conmunicati ons appar at us
gener at esy@2¢REY7 pil ot in at | east sone sub-carriers pTRsEREING21
OFDM pi | ot synbol in accordance with a Zecond function which is
different fepmgsaid first function. [ 00102] Operation proceeds
fromsub-step 914 to sub-step 922 or to alternative sub-step 923. In
sub- st ep 92PsubkstercBithmniioeit therrsmapparatibusapperatusgenstatasasetadgnioein at

information in at | east. so ot he -carriers, of the second OF

i1 ot symbBesteiesyfEEiiaton Haos ORPM BRIV ERS! BstoreEretatior
the pr ea”b_hﬁlcﬁ_@n %m@uﬁﬁfr&tlff&%eﬁ&ﬁ%‘ﬂﬁmcﬁﬂﬁpf mation. | n sub- st ep 9_23
t he conmuni cations apparatus incorporates interference information in

saib d second OB | we@yiﬁn@roogec& s?-ﬁgp&:?ﬁas@-@rn%@ltortt@ am}n@ﬁi‘{ﬂ e
T some. enBRiTRRIRs PRy Sl B RiRa S feab STt ale Hioptertees

|l evel s to hffossutiodih aeled sohd ofeiButesdeks B tHesecddeOPDOBESi A fsiBb!. i18
applied by performng a phase nultiplication operation on an input
synmbol whi 8¢mgeBBogiBenisnst leasb twgsenliads @l discd witae PRl to SORERBIGHE® a

pilot synb i i LA ) f r ion. . | .

rom stop Sta pediihRigyibeTh RiERGTer | SRR uORECRAELAN BEBRARRS

appar at us ftatfigendesnfonaaijenmrsaidedcard@RDMepilstalyohbpl waappleingrqihast ¢ftisea
lurality of pjlot nbol s, at | east ope of sai ilog. symbols .

el udi ng. FEBHESs BT oF RO A S EBEE SRBUEN HEhFraues in some

transm tti pgpadiffcRaRle@siddld:ewith QETHAR Itk FER3E8 (E1d198 BScoP@hiniSftef @ d

preanbl e at |east one synbol corresponding to a broadcast channet
used to cosvmacnhvdineytst tmphasef aftpar atppled hf parfeetninga phase switeplication

nbodi t tr i tti | i l. t 1 tti th
gener ated PPreftEtm bRPEn SR hdes Bre g Ee AR Rt pi 1 of
symbol as g@ﬁ@ﬁs At GRS Eﬁ’gﬂ&&%ﬁn@ﬁér&c@ heRRRAtRn. | OFE[@F%] Qs FRAL S

one of said first "and 'secon pilot synbols is t st OFDM
synbol in tise 9Pp éastbd BOS.Operati on proceeds from step 908 to step 904,

where the co pgati u [ | rference, infor i on.
001041 1 n- sont einodr HEnPE8 At i TERRLRasr 4R LERETE nb Rttt
i ncl ude ac@tbagibld, 0fid prdagitte sRAideot platalieaShilod 8embdis 4t MBalone of said pilot
acquisition and sector identification, In various enbodi nents, the
preanbl e i BENbRIs ichistins Bgrrstnse ifeEmatione drvanousanebogimendmtransmitting a

configurati j i - i |

ot or pat 1 ofr ety BB BAE bR BRAT IR 245y b bR RAS one ol
super f r ame cpirespohdieg itz brddedshehasasmsadtvhemminita egstqe cordipubalonas
synbol s used. to comuni cate _data as part. of a fr W thin a body of
sai d super f‘&ﬁ%‘?ﬁc’lnnmfg oPREc QWBB%FIWEW E’?ﬂsfrH@ngW?ﬁUgﬂ? hnctl‘ﬁgs tr?ﬁmm“%’g the
2007/ 14999%@@5&& ﬁ?&@ﬁ[ﬁ\ﬁ%ﬁ%@sﬁ%ﬁﬂ and the generated second OFDM pilot symbol as

adjacent OFDM symbols in said preamble. In some embodiments one of said first and

second OFDM pilot symbols is the last OFDM symbol in the preamble. Operation
proceeds from step 908 to step 904, where the communications apparatus measures
interference information.

[00104] In some embodiments, the pilot symbols in the preamble include
acquisition pilots used for at least one of timing acquisition and sector identification. In
various embodiments, the preamble includes more symbols used to communicate system
configuration information than to communicate interference information.

[00105] In some embodiments, the symbols in the superframe preamble include
the same number of tones per symbol as symbols used to communicate data as part of a

frame within a body of said superframe. In some embodiments, the symbols in the



061496 superfranme preanble include fewer tones per synbol than

synbol s uggdodrase@Muni cate data as part of a frame Wt peRR20090Y138f
sai d superfrane. [ 00106] Figure 9 is2a-flowhart 1000 of an

exenpl ary ggidygd of operating an access term nal in accordance with
vari ous enbodi ments. QOperation starts in step 1002 where the access

termi nal i supswiteme gresmbémidciude favedritoned pamnsyngrod twe dgmbolssisebtol0odnuriicate
step 1004, the access.tern.nal receives,a preanble, said preanble

el udi ng’ S2BEAPHIOL§ BRI EE abgHES 1 ST one of said pil ot
synmbol s i ncl ugiongs]i NFeHireH eNE Aok BiH N0 AN cXOBplaBCRLMes oPESRgeanl S,

e.g., a superframe preanble. In sone such enbodi nents, the synbols in
t he super f RegPss israigbineacrerdpagevifhearugembodinwntso fOnestos spats 18 yigh 3002

oY A SIS AR AL A A 00

body of sai'd superfrane. ot her I's ™1

t he super f sREH0P4,eheridcess toghivalactdvara groasislc paild siamble itdlading B@luralit
synbol s useg to conmuni cate data as part of a frame within a body, o
sai d super OF B symbosoptdeashprriohngit Rilot syyabels isludieg ipiatorpice nfaEnafinas
or e Sy”boh%e&‘éc%fbehffﬁr&ﬁ{ﬂi%’@' Q.Etﬁsg%&ﬁﬁﬁkppéﬁfﬂb%rlﬁtsb%g shiéf hOFRENORks, the
than used to comunicate inteéeFference infornation. eration proceeds
from step 10f4ols n Seappekfdfie preanfiOib@ile ke sitremub@@6 of tohes gaarcembol as the

term nal perforns timng acquisition operation, using, at, | east qne
of said pi FEDLSREH € P oo PRt ookeTBe BB P e e daE
fromstep 1PQGnd 8thet GRoILRABnts! Me $Y18R01L 808 e st r@rﬁ@?ﬁéﬁnﬂj‘f‘é inBluR@kewer

identifies a sector fromwhich the received preanblfe was transm tte_d
from sai d &mneb perstymhoéthah thasyanheild wed &y ednngnicate [dati as gaitof e ffagreenmitien a

informatio hat s included in the.receiye reanb] e. eration

roceeds. § PO Ot i H5BAME dnefme g Ry it BT ATY Bewpbiotontemere
access ter gymbbls S0 @bfMnhiHi@kd SLRACERLRKBRIABANdIRMiD &b es el ved
preanble. In sonme enbodi ments, at |east two synbols are used in the

recei ve pr éampluaicets ipetarce tfermatioar Opewtion praseedsntam eiepdABS to step
recovering lb&% erference information fromthe received preanble

i ncl udes recovering interference information fromat |east two
synbol's. I n vEMILOHs eénbegil 08 tise adcesayetinalpetbigd 4 mdiCequiitnopeiabion
i ncl udes perform ng an ynscranbling, operation using a scranbling
sequence t Hgidgpkleayi pmne ofsaid pEoksyPdPIsInelyded 1 sgidmapanlde.a Opaiatiag Picests,
Step 1010 i - 0 LR i : 1 :ﬁgﬁ
pr eanbl e s!tﬁ;ag{c%{ EOW& elthio(%;h%g-%te é?%%@g%ﬁé@g@%ﬁﬁiégﬁﬁo Qgéacit at

| east one pihicit the yevbdled ipneimbde wgs irmiseriftet Bomeaidrdt drastedricad said pslat dymbols

ecelveS, LEATR e P00 L SO ST SELTE P SIS E e Opstio

comuni cat gghébd ﬁg}ﬂg{egtlbgglt§y[g§)%ﬁ). val ues of one or WO
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[00108] Instep 1010, the access terminal recovers interference information from

the received preamble. In some embodiments, at least two symbols are used in the
receive preamble to communicate interference information and recovering interference
information from the received preamble includes recovering interference information
from at least two symbols. In various embodiments, recovering interference information
includes performing an unscrambling operation using a scrambling sequence that is
applied to a first pilot to generate a second pilot. Step 1010 includes sub-step 1011, in
which the access terminal uses preamble structure information to determine the location
of said at least one pilot symbol including interference information in said received
preamble.

[00109] In some embodiments interference information, ¢.g., other sector

interference information, 18 communicated via modulation symbols values of one or
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control signaling used. 00111] Figure 10 is a drawi ng of an
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network interface npodul e 1108 and nmenory 1110 coupl ed together via a
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operation of the wireless comyuni cati ons apparatus 1100 and i npl enent
met hods, eCgpiro lt%awzqr@a%glag the| aQuRh P Ovstierad comre) gtemalng used[ 00112]
Wrel ess recej nodul e 02,.e.q9., an OF receiver, is coupled to
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interface module 1108 and memory 1110 coupled together via a bus 1112 over which
the various elements may interchange data and information. Memory 1110 includes
routines 1118 and data/information 1120. The processor 1106, e.g., a CPU, executes
the routines 1118 and uses the data/information 1120 in memory 1110 to control the
operation of the wireless communications apparatus 1100 and implement methods, e.g.,

the methods of flowchart 900 of Figure 8.

[00112] Wireless receiver module 1102, e.g., an OFDM receiver, is coupled to
receive antenna 1114 via which the wireless communications apparatus receives signals
including signals from which interference is measured. Wireless transmitter module
1104, e.g., an OFDM transmitter, is coupled to transmit antenna 1116, via which the

wireless communications apparatus transmits signals. Wireless transmitter module



1104 transmts generated preanbles. Wreless transmtter nodule 1104
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communi cated 1148, ‘a generated preanble 1150, tim ngi?requency

structure ivismatwertkilovk 0082, scranbl | ng sequence information 1156,
of fset information 1158 and node i nfoiniation 1160. Tim ng/frequency

structure inf@0res]i omobfided 1 Inglindede 4 iaanfetdcedlchfiirdhean ndifuty MaRi on
1154. Tim ng/frequency structure information 1152 incl udes
i nf or mat i oRT§2AWI gepratignenduts H 2% aad agiilof sengrationpppdecipairglanpgig 1130.

structure,

frames. i By Riissdlelflo mods RS Y b BEAM At AL ARG B ccalth
structur es mddmfeo}lriétanma paief symbuds garetutioh muaiuly BIQ 8n®ylobeymbiodd gbechtion
i nformation 4 nf o on 1160 inclyd i nf ormat i on

i dentifyi n&md@/\% IZ@%%@H@@%F‘W‘ %‘W?tﬁ’?ll%%iutfe ?;@ a sprppagglot generation
al ternati V%ld?i‘aféeﬁlfshhﬁ{dé&‘{15%&&:?1&9%&%%%%&&&1&%&8@ 1§84 oper ate

in, eg., an asynchronous rmde an a sem -synchronous rmde of
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generation as a function of the node, accomuodat e condi tions

when adj ac &mteryfad SrsfpHet bidd, ﬁﬁ?f@fftt¢ch$ﬁ-‘§ﬁ$4 ﬁlﬂ%dlé@ﬁ@eﬁmﬁaﬁs{@wa@m when
adj acent  basE SLAkI QB8 cBfhi AR 4E! GRfld SYNRHEATY HiXing/frequency

structure information 1152, scrambling sequence information 1156, offset information

1158 and mode information 1160. Timing/frequency structure information 1152
includes preamble definition information 1154. Timing/frequency structure information
1152 includes information identifying forward link structure and reverse link structure,
e.g., forward link superframes including preambles and frames. Figures 3 and Figures 7
illustrate exemplary preamble structures. Information defining such structures may be

included in information 1154. Mode information 1160 includes information identifying



[00117] Interference nmeasurenment nodul e 1122 neasures interference.
In sone eydyosh; s, the interference neasurenent nodul ecfbRZob/67185)
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broadcast GIFAFHEMILNG seRosyBRroONeHsar i ous enbodi nents, the preanbl e
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information i0&at9]l eBsbadsasrehsinbbsynsiad peidsriticr Bodifle 1 I speand «OFhM one
pilot symbol. The plurality of pilot synbols included in the preanble

i ncl udes t REMbRlfaFEIoadmete e bmﬁdc%ewebispéﬁ%wmmumcate system

configuration information. In some embodiments, multiple broadcast channels are

supported. In some such embodiments, at least one symbol includes a first broadcast

channel and a portion of a second broadcast channel.

[00120] In various embodiments, the preamble generation module 1124 generates
pilots which are acquisition pilots used for at least one of timing acquisition and sector
identification. In some embodiments, the preamble generation module 1124 includes
more symbols used to communicate system configuration information than used to
communicate interference information in the generated preamble. In some
embodiments, the generated preamble is a superframe preamble, and at least two

symbols are used in the preamble to communicate interference information.

[00121] Pilot symbols generation module 1128 generates the pilot symbols of the
generated preamble 1150. First pilot generation module 1132 generates a first pilot in at
least some subcarriers of a first OFDM pilot symbol. Second pilot generation module
1134 generates a second pilot in at least some sub-carriers of a second OFDM pilot

symbol. Interference information generation module 1136 generates interference



[00122] In various enbodi ments, the second pilot generation nmodule

1134 genay@bes/idver second pilot using a scranbling sequpaggsidadbriss
applied to a first pilot generated by the.-First pilot generation
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operati on. Figure 11 is a drawi ng of an exe y access
t erm nal 12@®mbhngs&qaemﬁtsed i gdmem&rﬂleascoadipddt nersbsie ebberdimheautsy the

access ter 1200 |ncI es a ess._receiver dul e 20
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1208 and ngERns 12 OiscoTuld RemtcRpgtNREtayi @ a bus 1212 over which the
vari ous elenents may interchange data and information. Menory 1210

i ncl udes rout @Qg%ﬂ%g%ﬁ?ﬁ%%gﬁgglﬂoqf %éﬁ%&'rﬁ e tBo %%ﬁgﬁrt § Iﬁ’%ﬁ Pm | on

e.g., rout| nes uses t

1220 i n rregmqratikﬂﬂlﬁodtde ¢ o3 foaipetzimamqmeroﬁuf@a anfl stdvdd aemess obematibmat a
1200 and i I enment t_hods, t.he met hods of flowchart 1000 of
Figure 9. enfl@m%”? fwrr%qdég OpRHPY eNTTSTBRRHATRE tpppgomIguR{Cations appasijis
recei ver,

tor i nal 12%5‘%?%’23?43%129%%% fn 3l SRR 3cdhl hndde B llod D AGERfe 0 o
e.g., accessmponimatolapphris semc-eynohrormuslmode bPGRerateoe said secand pilot

pr eanbl e, rece eanble 1234, anbl e. i ncl udj a
Ol trati by Srtishiasegp el SR Bedie et Bito BT HRGar it % dhe
i ncludi ng kédogf hRydeeLopMtRmMat i on. Wrel ess receiver nodule 1202
al so receives information communicated in forward link WO

2001 14555 P SOOFGTITAL 5 Con QTSR o B B DAL 20 i
e.g., an Oatddrddnaesmiti verious smbalipksd. t Bxdniplagymidceanicenmal 1206 nwlades a
whi ch the %/%ﬁe?ess receiver module 1202, a wireless transmitter module 1204, a processor 1206,
user 1/0 devices 1208 and memory 1210 coupled together via a bus 1212 over which
the various elements may interchange data and information. Memory 1210 includes
routines 1218 and data/information 1220. The processor 1206, e.g., a CPU, executes
the routines 1218 and uses the data/information 1220 in memory 1210 to control the
operation of the access terminal 1200 and implement methods, e.g., the methods of

flowchart 1000 of Figure 9.

[00125] Wireless receiver module 1202, e.g., an OFDM receiver, is coupled to
receive antenna 1214 via which the access terminal 1200 receives downlink signals
from communications devices, e.g., access points. Wireless receiver module 1202
receives a preamble, e.g., received preamble 1234, said preamble including a plurality
of pilot symbols, at least one of said pilot symbols including interference information.

Wireless receiver module 1202 also receives information communicated in forward link



term nal 1200 transmits uplink signals to comruni cati ons devi ces,

e.g., toweemsa40rNtsS. [00126] I n sone enbodi nents, pthRsEATE71821
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information 1238, timng._inf or mation 1240, sector, information 1242,

tinmng and fr§EEHcy User {& deecenfl dp%ranslude, 1094 mipiephetcerkeybeard, keypad,
recovery i t d s s L
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stored pre nbl e structure _information 12 i ncl udes information
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i nterferengg AfQr NEdd, 9% |aﬁoﬁ@é¢c5§qw§g_ preanble. Figure 3 and
Figure 7 are sone exanp 8s of preanble structures for which
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recovers inpeg, fa&fa@@&ﬁ;sioﬁfc@ﬁﬂﬁ@tm@ihlé 1279, Eh@uﬁ@@@hMﬁﬂnﬂm@@tﬂ@l%S a sector
Recovered interference information 1236 is an out put of recovery

modul e 1223denfificajipmemedibo i s syster iafsmationresgraipiodakel 233ed in a
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nt erference, recovery nodul e 1222 uses_the WO
Izoo7/ 14990 FRRTIUSPIGIP e @fmz@ﬁoaéﬂééﬂnmg and frequency structure information

1244, interference recovery information 1249 and transmission control information
1250. The timing/frequency structure information 1244 includes stored preamble
structure information 1246 and frame information 1248. The stored preamble structure
information 1246 includes information indicating the location of at least one pilot
symbol including interference information in said received preamble. Figure 3 and
Figure 7 are some examples of preamble structures for which information defining such
a structure may be included in information 1246.

[00130] Interference information recovery module 1222 recovers interference
information from the received preamble. Recovered interference information 1236 is an
output of recovery module 1222, In some embodiments, at least two symbols are used
in a received preamble to communicate interference information, and the interference
information recovery module recovers interference information from at least two

symbols. In various embodiments, the interference recovery module 1222 uses the
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rate of transm ssion, controlling and/ or changi ng the power |evel o

transni ssi értludedias pait pf inderfmencerntormantifinigeaveey watelerldZeonwireless receiver
transm ssi %du?e%&%%a!s&%s%@?}l%e chﬁs%pgl ng the coding rate of
contro 0

transm ssi on, ing an I~ charigi ng the error correcting code

used for tranmoisyi oMr&isgialdh coa@dl mokhhle Ng2@esH s GHa ghignibdien Pde on
of operation, and/or controlling and/or changing the anount o

f
over head cdHtieepvessdgaisricrycs gdermation] dransayssimFoaoLbiafumation &2 hipelyres

1228 perf ok L M.Rg: 1.8t I URL e .

the pr ot - SiiBylon B8 AU E e, MeORBIEI LS BUAD, e L84 af8miRa
i nf or mat i orodt?A Bettiegy . Exanpilanyitragsmistive tcontty s ptnfi@nted byanadulo 2 Huihclatle
timng acquisition nodule . 1228, which is useo@%ﬁgne,or nor e ?f
wirel ess r 8RePUBPISRIGIRTEIBY Y Yangmfl Fetiodidng ¢ theine hsdite et 1204,

[ 00134] Sect,@hshd§88, ohallinG AndBH Biche3Re HARHULTH 8B transPBSIAY, c&‘itgmin
nbl f t | t sal d

whi ch the recei ved prea € was trans_m‘tted roma east one o
pi | ot synbehd/or cheinguigrile date eaté ef warseissning comttallong artdésr chengimg thededingn

R NN I T N MO
i denti fi cakdaRimiRBENbigndid3@ntroN ¥R 208/6f dtAGhERR M2 8P PAIR2dnd/SO-
controlling and/or changing the amount of overhead control signaling used.

[00133] Timing acquisition module 1228 performs a timing acquisition operation
using at least one of the pilot symbols included in the received preamble. Timing
information 1240, e.g., a timing offset adjustment, is an output of timing acquisition
module 1228, which is used by one or more of wireless receiver module 1202 and
wireless transmutter module 1204,

[00134] Sector identification module 1230 identifies a sector from which the
received preamble was transmitted from at least one of said pilot symbols including
interference information that is included in the received preamble. Sector information
1242, e.g., an identified sector of the source of the received preamble 1234 is an output

of identification module 1230,



061496 [00135] System information recovery nodul e 1232 recovers
syst em cond bgnadobon i nfornmati on 1238 from at | east sonecoisid®o71s21
non-pi |l ot synbols of the received preantle. In sone enbodi nents, the
recei ved poemwsl e 1234 includes nore synbols used to comunicate
system configuration information than used to comruni cate ,

i nterference PRI naBysem inforngimastovcry BwaeledABd acaBes systerp gonfiguration
received p i ¢ . I

Gymbol o 1 piTRE G208 EHPRICLAERPLERPRLE b ARG SIROALETN freah b6
per synbol IimsorsyerhiodEmusedhé eccevaiprdaadle] pdtiaclagespaste sphbalsfusadm®
within a body of the superframe. |In _sone other enbodi nents, the
synbol s i nCoRBUBisalesysigmeophawrtionmioatalign thaased fosspaumpuisate {grgrence
t han synbol g used to comunicate data as part of a frame within a
body of the superlp'r ane. [00137] Interference recovery information
1249 i ncl udes[0dbd@r mht scome ersbaliiimgnisjthe rdceived pecamddois @rsyperfduk eord@iile.
to obtain ecovereg '.nterftsrenc i nf ormati on 1236W[fxegﬁlfia%

i nt er f er enZESYPRCTIRIYMERFIPRHAYTENS IHUS SPRRETHHE Sreaphiuinfiluds ity same

i denti fyi ngusyBCH6ARper $385h1 09 sHABSIY usldY caihRm el & Wi dHafrdne
pil ot synbol used to convey interference information; decodi ng and/or
denodul at i enthim4 bedyeefi thasupseiine Insomeathdr pirdoflencnts ehel symboksen itlhen,
e.g., an interference vel. hei.n onmuni cat.e fro ne or, npre .
modul at | on CWHHBENE PSR Rt e g SHTT PSS tearTibERas Rl e BhEnuicas

i nf or mat i ogata@R BA96Sf & ReAIcTwitHiQB bEBPPF e sihafemef f sets to interference
information, e information mapping a plurality of interference

evel s to di fROBIEH: hredercagaseavery informpiierd P4%inglndes mormatign gpesiong
illustratie | hd Of L .
interfer en%ger;fé?lr%%%#%%o%Wh&g% rlrgbieﬁ]o%%i&&gg%to??%ﬁ&? ﬁ%e{é%gﬁg’?ﬁé‘a%?“ 1236.
Fi gure 12, Bxbeplhty Dterfyeree rscovsdnfopmatisy €349 intladdse irfneeation idonméiingn
i ncl ude sone sub-carriers conve%Lng a pilot tone as inpdicated by an
arrow, sonSURGGHIERRICHLP sary mRdplatiensyrabals wihin apilat symaplused i EVRIULL,

and sone suh: i f i i
interfere n:l:&gergﬂgllr‘l]dﬁa gpﬁ)@g%lp Idglr:'(i/ oc?sﬂs%%?i%% an?gﬁhg@siélg%in%r}gf VS%
synbol of ntprferandsl ieformetivs eqd am iMterferegee leaclflicing copasenisdted, ifimm one or

conveying interfergnce infar ion indicati interference level 1,
D o s g BB ST bras OF iha AL e bisiR Sy e Bercess fs o
is a secongdn@il RifoSEBR maPhind PRARASHNeR th li&e?f&%ﬁée%foﬁmaﬁ?rg e, iR b fisd

base station, conveying interference information indicating
i nt er f er enc@ppigal pleralifyaofivigtikrencolevely b diffevenlt nhaselofbetand | 2B.

Exempl ary pil nbal 1306.is.a secand pilot .synbaol of a..preanb|e
rrom sector AVBSHY ke PP SRR RS Rlnk aUR rwly RS EPR ke
i nformati ofg bé}dﬂegﬁitbﬂﬂ&ehwiﬁf&ﬁﬁﬁm& Jo8¥QIMbd dithént TORUh @4 116 ¥hPiglire 12,
val ues |1 3A and |3B. WD 2007/ 149997PCT/ US2007/ 071821 -31- 061496,
the pilot symbols used to convey interference information include some sub-carriers
conveying a pilot tone as indicated by an arrow, some sub-carriers with intentional nulls
as indicated by NULL, and some sub-carriers used for modulation symbols conveying
an interference channel. Exemplary pilot symbol 1302 is a second pilot symbol of a
preamble from sector A, e.g., a first base station, conveying interference information
indicating interference level 1 via modulation symbol values 11A and I1B. Exemplary
pilot symbol 1304 is a second pilot symbol of a preamble from sector A, e.g., the first
base station, conveying interference information indicating interference level 2 via
modulation symbol values 12A and I2B. Exemplary pilot symbol 1306 is a second pilot

symbol of a preamble from sector A, e.g., the first base station, conveying interference

information indicating interference level 3 via modulation symbol values I3A and 13B.



[ 00139] Exenplary pilot synbol 1308 is a second pilot synbol of a
preanbl e woom7aaabor B, e.g., a second base station, copgexisi@®7/071821
interference information indicating intgrference level 1 via

nodul ati onogy4dgol val ues |1A and 11B. Exenplary pil ot synbol 1310 is
a second pilot synmbol of a preanble from sector B, e.g., the second
base stati on, [08&3leyiExgmplirepietisgmbel 139848 Araedona PilﬁtﬁY@‘leﬂ fga preamble
interferen i |

e e el RUB) 125103 B A5t BB IBRl L HBRkA sl B g

from sect Olint&feren@ levetlh@l@ﬁ@dﬂl@iﬁ@rﬁs&n&ﬂa’hlueﬂlIACIMWH)B rlggenqﬂzﬁyfpﬁbence

i nformation |gd| cating i n%{grferen e | evel 3 vi a nodul ati on synbol

val ues | 3ASHRAC! 1330 is 2 sqegnd ridat symbphelie gwnpledram atabyds-wethi the serend base

| ocati on pi | ot

signal s cﬁgﬁggﬁac%ﬁge}&%%&?%&%? iy fﬁim%%?tlggﬁﬁﬂ{#q ﬁ%dfé ?c?lg% e%lhi ocation

wi t hi n t he npidubtios gyribd] \atues mraeémﬁ.cﬁmm;ﬁaqr filok syrhh)lrtﬁdmiat $eoond pilot

synbol s convegl ng. i nterference m{B(;rmat on ch es as a function of
sym ol[cg@ #1

the sector! PAgMBE FomeseriBs e 8- § F SEFPR ORERISE | ous
exenpl ary E’f&te:(férel'%é@m%aﬁéﬁﬁldic‘anﬁé’ &Y&Yeréﬂge%\fe? B %o&ﬂﬁ%ﬂ@&ﬂ%‘[‘ vhiles
sonme enbodi nents. In the exanple of Figure 13, the pilot synbols used
to convey ilhend BiBnce i nformation include sonme sub-carriers

conveying a pj tone .,as indicate r and. so sub-carri
ey 09 2 Plothar  AE e iR Eihofin AR (RSB e Biet sHRbb e
14, the pi k@busysidTotihe dilbOsi SN EnbOiLL fipeencer thobQidmih additios thsle
dlfferent phase offsets corresponding to different interference

| evel s. Théocgtien withpn thp pHelsysibps ef dic gseuicaginsedtietithp ynadytatigh spabelon of
the pil ot 'y second

pi | ot synbg%&%? hgq%{eg%?% F"Eﬁ&%rﬁ%g }e{cc F Mrg%i?g%ﬁgg,m%égﬁre E%Ct%ase station,
conveyi ng i nt @0f&rlen@egure i digedrating 1ﬂd$tm‘&1'g ﬁz@nbﬂiﬁ &ehplen pHot 9udblslised
via a phase of fset value of 0 degrees. lary pil ot synbol 1404 is
a second pi¢ efnvey HE6 erelﬂcedn&r@aw @ SPFT@rﬁ@@@FB?m% I thg example ofiFigyre 13,
base stati

interfer engga ev SY rﬁ%&l\é} ?Séédgb%ﬁgggﬁ ng?f gg%ﬂtgmaﬁggé%%%%@%%lcgﬁ?m

pi | ot synb(obmz‘egrﬁ@ 4 milod tmnnﬂlpatecbby gty abow and smpsmmlaswlﬂmmubm

A, , the fi terf
Mt et | ng ik e pdieera by ROTH B 6 SRAT AL E s Lehop IS symbal et
[00142] Exeme@nmeﬁb}ea&e ﬁl‘fémi&hoﬁ’ﬁ%de%ﬁ’e&ﬁ%ge P cordkaiidiny tod

preambl e from Sector B, e.g., a second base station, conveying
interfere nda"fercntonmfeneow ferelb.c £he d@fermt phise offscie atcsindicated by aheadlrﬂqaele of

e of TRl SERy S EXchpPins oo 14008 o sherty R RRE B 5PE

conveyi ng lpPéaefe‘l@fremCsectbﬂﬁxOé BBt e Ua@éistsﬁctﬂ @Qm*e?h%ﬁﬁ@fi@ﬂﬁ@e ingyedatidn
via a phase offset of 120 dgérees | ary pilot synbol 1412 is a

second pi | drdieympgantedereacgierdinbrie aﬁ)h@sm offag value of 0 degrees Exemplary pilot

g e

interfer en@aubewehvéylyg mtafdphas enfofrhs@in ialic2dd) degleaase level 1 Ol kdidhsd n
this exenplary enmbodi nent, the location within the pilaqot synbol of

the r esour oEisctd dd0 degrees Exsmnhary silghamabod hadfyis aa9§cepdfmh>é f’YIB\?PlcS)ff at he
sector. &Eﬂﬁ@fréa%g%ﬁheg g) tﬁehqlfsg&}sg Isfafbn %W@Jm%@%?&?&c@%f&mauon

functlon 0 interferent ng conmuni
indicating interference level 3 via a phase offset of 240 degrees.

[00142] Exemplary pilot symbol 1408 is a second pilot symbol of a preamble
from sector B, e.g., a second base station, conveying interference information indicating
interference level 1 via a phase offset of 0 degrees. Exemplary pilot symbol 1410 is a
sccond pilot symbol of a preamble from sector B, e.g., the second base station,
conveying interference information indicating interference level 2 via a phase offset of

120 degrees. Exemplary pilot symbol 1412 is a second pilot symbol of a preamble from



[ 00144] Some enbodi ments include scranbling as part of generating a
pi | ot symboboo7nedendi ng i nterference i nformati on. Such epbpdsrmmEsIRY
be variations to the exenplary enbodi nrei@ s described with respect to
Fi gures 120&6n9613. For exanple, in sonme enbodi nents, an input pilot
synbol is subjected to a scranbling sequence and nultiplied by a.
phase of f s8CeRR.1¢ S the pecord hesersiatiganwmyewng igpifeencyiptsmatenipdisaing

| nt er f er engeihlAlMBld 8Ria ARthsl BBt oR) gEgaGe Informtion, e.g.,

ot her sector interference | ornaglon, I S Derng comunicated via the
sel ect ed phas@0b43]seln thid dxiepipiay embbdienenh itichlotstidneiitign tisesllot symbol of the
[ 00145] The previous .descrjption of the disclosed enbodi nents is
provi ded t BFSBWAR @eirﬁvf e PUIENAlS hares 45 ainactian ofite ek dhec plaset he
various fe : i iHe { eSS i i L:.be
oadil'y apaarared e R0t SRR Sn AR (R RAULTERE TVt bling
princi pl escatefmunedtcler ei n nmay be applied to other enbodi nents without

departing fro spirit or scope. Thus, t vari ous. enbodi nents are
nor 1 nt ended DBIEE T Bhine eape el asbgtirnnb e Fnet RerBratBat PiTe ¢ o
be accor degyhihg iNdIaESE iﬁ&%}%&qmgﬁﬁ. WchRndtdGinknkt @b PheSardtdnd AVBL

features discl osed herein. [00146] In various enbodi ments, nodes
descri bed kesreplaryambodipdseescabedwith iespens toFigumsd 2rand UBedot exaparié,on m

the steps ¢Q i 0. one .or _nor 6 .net.hods, of the .,aspect. for
exanpl o sF et BrORER, HEmBGu Bl sIRAE R Qe fRE E oot e
steps. Thusultiplicd Ofer phaboshifee plultipliaf vaUS td Gaktites pddteynbpl &MReyiag

usi ng nodul es. Such nodul es may bhe i npl enented using software,

har dwar e ofterfeEenasiipREMaiioTe pnd HrerngHercasrinfrmalian.c. 8 Mth§r ssetor méerfasense
descri bed hods, o ' t ' . ' :
execut abl e{Hl?Il?lst r ugﬁs g %%Qgﬂ% g%%%(%??\t/\}%%g!eggn ?F{E%eogpﬁeﬁigﬂﬁg%; aﬁn%mhmh
r eadabl e mdieingwedh as a nenory device, e.g., RAM floppy disk,

conpact disc, DVD, etc. to. contro] a hi ne, e, dg. ener al purpose
conputer wit OB, tﬁﬁapreawgmﬁl@rw%g? wlosed, Smhpqiaraiss piovidss to
portions obndiiCaRfR¥GndeARHiReL APHIAAS or GsOiie iflo@Balfes M afiol0deS:

Accordingly, among other things, the aspect Is directe
machi ne- r esddiflcatiomsdb Winest moibadimegtsmidhhareadiveppeabt ®© thostskiletiio e aipr

e o o U BT o PR R Y PR O RIOGh e BRHERS vifhout
the steps @épadriig; RBAVE: §R8CH 65k, MEHROME rS}’%;rl-ious en{ﬂ?}gﬂiﬂgdts 4R né@dsd to

enbodi ments nodes described herein are i ement ed using one or nore
modul es t obplpited ta thhembodienéothoasdsradn hyt are tobreacserded the wiskesiodepe
for exanpl I gnal: ocessin SS eneratiqn _and/ or

transm ssi g%nsz¥%6§1th%%%éﬁé§ lrer%fl%ﬁovse? %%gg?sncgfcg%%glh%?ﬁ%m tting a
connection r Uf‘aﬁﬂz P diols @&b@dﬁ%&eﬁéde%eé&%g%él%}]n HBEAL IR R 4 36he
of information Indicating an access point Wt Ich an access

t erm nal hase ammactmaedilesdnpedbioihe stapswarrdipogdiag toomeat mor methpdssit the
forwardi ng a cotnﬂr}ecti 0{% response, .determni n% resour ge assi gnnent,
p

r equest i ngPEElL (I CEAMPTHYRTE ML CENR, MReSALC geReration TERBOES PR Ftegs-

various feaqhiid ¢8sihechhRifRRRLEHo SN rdiRA G FemSHEN RIS ARy che
i npl ement ed using software, hardware or a conbination of software and

har dwar e. Madylesfnayibe impbventidasigrefwart, hadsvaor oreetcnddnattoepd scliwalse

i mpl enent ed i machi ne .execut abl e .j nstructions,,, such as software,
el uded | TR AP R R EO S e Crb R & et §oEGmaE e go
RAM  f | oppitnslesknted QAR GIacHing excdd¥iBle Bb@uctiods, GO APofvat@etilRed ifal-
general purpose conputer with or without additional hardware, to

i mpl ement  glachise rqsgalle oivdivan sudhes abnsraoydsyicebeg, RAMIlpy disy, compact

one or nore; . JAccar di ot.her IL.ngs,...vari.ouy .

enbodi nent glsg’gsei@%f ?@b@e@g{rgﬂa%ﬁ%%ﬁg %%-"rgé::g%gbig"gbgn%aqotl}q rﬁu%errlc 1u09rr%1thOUt

machi ne exedditiadl aidaats, teinhslaseiteill crpdstiong ofithradbI N @ssclbdl methods, e.g.,
in one or more nodes. Accordingly, among other things, the aspect is directed to a

machine-readable medium including machine executable instructions for causing a



WD 2007/ 149997PCT/ US2007/ 071821 -34- 061496 device in which the
processomw® soornedearied. The nodul es may be i npl enment ed upcnusm0fLIEEE
and/ or hardwar e. [ 00149] Nurnerous ad#itional variations on the

met hods an@6ok®par at us descri bed above will be apparent to those
skilled in the art in view of the above descriptions. Such variations
are to be BURRINGrdPTRFISHITANE @siosiateirdisB g PoHAEN app aF mpirsoidhe steps of

various e | ) I n various enbodi ments are, used with
CDMA, ort %?r‘%g?@??sggg%dn@gth&ﬁ@?si on nul tiplexing (OFDVM, and/ or

vari ous ot her s of comunications techni gues which may be used to
provide wi r ol QUIPAC Fndieie comedmaoE dBebEeish Srodatome h g o
nodes. I n sAdTEr MBRAHGIRELS pkiTBmR 88%hs REAED oAl toTHAEHENRIn@RoRARE

stations which establish comunications |inks wth nobile nodes using

OFDM and/ orxaDONA. signal pracessing, awiredd seneraliontsadien bahsenipdoesieps. éSome

I mpl enent ed_as .not ebook . c ut er ersonal data_, assi.stants ( PDAs),

or other pereaBig o iLeR T Gt R ERAE on FEb SRR TR RePpAOY anc
| ogi ¢ and/ edspse! higtRsng & 0&t df ifFb BB indicith AHRICBE ot WIS an access
enbodi nents. CLAIMS 1. A nethod of operating a _comrunications

appar at us, tW%@WWWWPWa forwarding a connection request, forwarding a

connection response, determining resource assignment, requesting resources, updating
resources, etc. In some embodiments various features are implemented using modules.
Such modules may be implemented using software, hardware or a combination of
software and hardware. Many of the above described methods or method steps can be
implemented using machine executable instructions, such as software, included in a
machine readable medium such as a memory device, e.g., RAM, floppy disk, compact
disc, DVD, etc. to control a machine, e.g., general purpose computer with or without
additional hardware, to implement all or portions of the above described methods, e.g.,
in one or more nodes. Accordingly, among other things, various embodiments are
directed to a machine-readable medium including machine executable instructions for
causing a machine, e.g., processor and associated hardware, to perform one or more of
the steps of the above-described method(s).

[00148] In some embodiments, the processor or processors, ¢.g., CPUs, of one or
more devices, e.g., communications devices such as access terminals and/or access
points, are configured to perform the steps of the methods described as being performed
by the communications device. The configuration of the processor may be achieved by
using one or more modules, e.g., software modules, to control processor configuration
and/or by including hardware in the processor, ¢.g., hardware modules, to perform the
recited steps and/or control processor configuration. Accordingly, some but not all
embodiments are directed to a device, e.g., communications device, with a processor
which includes a module corresponding to each of the steps of the various described
methods performed by the device in which the processor is included. In some but not
all embodiments a device, e.g., communications device, includes a module

corresponding to each of the steps of the various described methods performed by the



measuring interference (904); and transmtting (908) a superfrane

pr eanbl e,weaow/igepper f rame preanbl e i ncluding a pluralitygcofuspiohrotiszi
synbol s, at |east one of said pilot syabbts including interference

i nformati of6i4slber ein high priority nmessages are transmtted in

mul tiple superfrarre reanmbl es of different superfranes. 2. The nethod
of cl ai m 1devipemevhic ﬁ?%ﬁ?wqrn@mﬁhﬁﬁ@aﬁm woflyles may be aplgaested using
transmtti Q&t&%%ﬁdﬁ? of said at | east one preanble at |east one
symbol correspon |ng roadcast channel used to comunicate

system confi gigp@dgjon Nuﬂie‘?éﬁaatdﬂﬁﬁnalamn—g{?@nsr@lt fRe¢heaf a)d% gfis;;araﬁﬂ@@és@ﬁ@ed

said pilot symbols include acquisition pilots use east one
of tim ng abeysiwilltlicappandt tséh(osorskllldémthfelacfamvmw oﬂﬂle”ﬁ’h@vermm;dious. Such

L Y0 SR B i 2o PR BB S5BhBRS,

of a first efbBiRintsahayshdTAAY in various embodiments are, used with CDMA, orthogonal
frequency division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide wireless communications
links between access nodes and mobile nodes. In some embodiments the access nodes
are implemented as base stations which establish communications links with mobile
nodes using OFDM and/or CDMA. In various embodiments the mobile nodes are
implemented as notebook computers, personal data assistants (PDAs), or other portable
devices including receiver/transmitter circuits and logic and/or routines, for

implementing the methods of various embodiments.



generating (918; 920) a second pilot in at | east some subcarriers of
a second OFDM pil ot synbol; generating (922; 923) interference
information in at |east sonme other subcan-iers of the second OFDM
pil ot synbol; and 36 wherein said plurality of pilot synbols,
included in said at | east one preanble, includes said generated first
and second pilots. 5. A wireless comunications apparatus, the
apparatus conprising: interference neasurenent neans (1122); and
means (1124) for generating a superfranmgSpreanble, said superfrane
preambl e including a plurality of pilot synbols, at |east one of said
pilot symbols including interference information; wherein the means
for generating is configured for generating high priority nmessages in
mul ti pl e superframe preanbles of different superframes. 6. The
apparatus of claimb5, wherein said nmEdpgMSor generating incl udes
first synbol generation neans (1126) for generating at |east one
synbol corresponding to a broadcast channel used to communi cate

system conf{ gurat hathdf 6F MHck@hg a communications apparatus, the method
comprising:

measuring interference (904); and

transmitting (908) a superframe preamble, said superframe preamble
including a plurality of pilot symbols, at least one of said pilot symbols
including interference information,

wherein high priority messages are transmitted in multiple superframe
preambles of different superframes.

2. The method of claim 1, wherein transmitting a preamble further includes:
transmitting (910) as part of said at least one preamble at least one
symbol corresponding to a broadcast channel used to communicate

system configuration information.

3. The method of claim 1, wherein said pilot symbols include acquisition

pilots used for at least one of timing acquisition and sector identification.

4. The method of claim 1, further comprising, prior to fransmitting the at least

one preample:

generating (914) a first pilot in at least some subcarriers of a first OFDM
pilot symbol;

generating (818; 920) a second pilot in at least some subcarriers of a
second OFDM pilot symbol;

generating (822; 923) interference information in at least some other
subcarriers of the second OFDM pilot symbo}; and



7. The apparatus of claimb5, wherein said neans for generating
generates pilots which are acquisition pilots used for at |east one
of timng acquisition and sector identjdication. 8. A nethod of
operating an access termnal, the nethod conprising: receiving (1004)
a superframe preanble, said superfranme preanble including a plurality
of pilot symbol¥lerain paissplusHiYy off Bilatasnhas. §ptHsersin saiduat gast one

interference infor érﬁB‘le,zW@ P%E@a@i%ﬁétb@ﬁ‘iié’[%ﬂﬁ%@??@ﬁégﬁé? recei ved

in multiple superfrane preanbles o erent super recovering
(1010) interference information fromthe at |east one received

on' the recover cn W ess PerERTLERe Aaelane nSs8eTe s AR of crarm

8, wherein recovering said interference information includes: using
(1011) preanble structure information t ermne the |ocation of
said at |east dﬂ@rfrﬁfqrﬁ? r@?"?‘%‘?m?ﬂfcmﬁa'?%&&ﬁs’&”ﬁer ence information in

said at |east qRgade¢ringdoprRABRiRy AOsupEReaBttedmefe, cdaAd MBerframe
further conprising: . . _ . .
preamble including a plurality of pilot symbols, at least one of said
pilot symbols including interference information;
wherein the means for generating is configured for generating high priority
messages in multiple superframe preambles of different

superframes.

8. The apparatus of claim 5, wherein said means for generating includes first
symbol generation means (1128) for generating at least one symbol
corresponding to a broadcast channel used fo communicate system
configuration information.

7. The apparatus of claim 5, wherein said means for generating generates
pilots which are acquisition pilots used for at least one of timing acquisition
and sector identification.

8. A method of operating an access terminal, the method comprising:

receiving (1004) a superframe preamble, said superframe preamble
including & plurality of pilot symbols, at least one of said pilot symbols
including interference information, wherein high priority messages
are received in multiple superframe preambles of different
superframes;

recovering (1010) interfersnce information from the at least one received
superframe preamble; and

controlling (1012} signal transmission based on the recovered interference

information.



identifying (1008) a sector fromwhich said at |east one received
preamble was transntted fromsaid at | east one of said pilot synbols
including interference information thai7 is included in the at |east
one received preanble. '11. An access termnal, conprising: receiver
means (1218, 1234) for receiving a superframe preanble, said ‘
superframe Preakitsl Bethed ok &, prharain tegosring sait Isteriowree iaformetist
one of said piliQt g¥drbols including interference information, wherein
the receiver neans 1s configured for receiving high priority messages
in multiple supsidy &t 1ppeearhblesstofctaifihareations tp eefarames thameaaton of

(1222, 1236) for recovering,interference information fromthe at
| east one received S@@pa{ #qﬂgﬁgnﬁr@&)ﬁtﬁyg&ogmpl@%ytg%@@@fefla{érmat;on In
control ling signal sbidedtssassinenebasadpeanidie recovered interference
information. 12. The access termnal of claim 11, further conprising:

menory neans (1246) including stored preanble structure information

| ndi cating {d1e HRAALIRA PhiAAiE rdindreaRfonong; pil ot synbol incl uding
interference information in the at |east oné preanble; and wherein

sai d neans for WeEitnes ( HYtdseseatdrdran oriich pridattdast she netaiverl preamble
EAIEANES G SITNE T M RN R T

synbol including interference
recei ved preanbl e. int@8erence information that is included in the at least one received

preamble.
11.  An access terminal, comprising:

receiver means (1218, 1234) for receiving a superframe preamble, said
superframe preamble including a plurality of pilot symbols, at least
one of said pilot symbols including interference information, wherein
the receiver means is configured for receiving high priority messages
in multiple superframe preambles of different superframes;

means (1222, 1236) for recovering interference information from the at
feast one received superframe preamble; and

means {1226) for conirolling signal transmission based on the recovered
interference information.

12. The access terminal of claim 11, further comprising:

memory means (1246) including stored preambie structure information
indicating the location of said at least one pilot symbol including
interference information in the at least one preamble; and

wherein said means for recovering uses the stored preamble structure
information to determine the location of said at least one pilot symbol
including interference information in said at least one received
preamble.



13. The access terminal of claim12, wherein at |east two synbols are
used in said at | east one received preanble to conmunicate
interference information; and wherein 3aid neans for recovering
recovers interference informtion from said at |east two synbols. 14.

A processor 460N r Q s, of an of th t hod
i b e 1 to - or g YpEes Rl G Bk o bR R e Be i Srasgn
machi ne readabl saingtr mcr (o) 3 W@bérhed V\/P%nﬂ?i@ctéi %n@r‘ﬁuﬁrc@feo%@?@rendes
adapted to perform an % h% met hod cl ai s or

Information; wherein said means for recoverrng recovers rnterference

information from said at least two symbols.

14. A processor configured to perform the steps of any of the method claims 1
to 4 or 8 to 10.

15. A computer readable medium comprising machine readable instructions
which, when executed on a processor, is adapted to perform any of the
method claims 1 to 4 or 8 to 10.



