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[0020] A method for providing an efficient frame structure for wireless
communication is disclosed. The method may include frequency division multiplexing
(FDM) first and second air interfaces in a downlink subframe of a frame. The method
may also include time division multiplexing (TDM) the first and second air interfaces in

an uplink subframe of the frame.

[0021] An apparatus for providing an efficient frame structure for wireless
communication is disclosed. The apparatus may include means for frequency division
multiplexing (FDM) first and second air interfaces in a downlink subframe of a frame.
The apparatus may also include means for time division multiplexing (TDM) the first

and second air interfaces in an uplink subframe of the frame.
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communication is disclosed. The apparatus may include means for sending a first
downlink transmission on a first frequency band in a downlink subframe. The apparatus
may also include means for receiving a first uplink transmission on the first frequency
band in a first time interval of an uplink subframe. The first downlink transmission and
the first uplink transmission may utilize a first air interface. The first air interface may
be frequency division multiplexed (FDM) with a second air interface on the downlink

and time division multiplexed (TDM) with the second air interface on the uplink.

[0026] A computer-program product comprising a computer-readable medium

having instructions thereon is disclosed. The instructions may include code for causing
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[0029] An apparatus for providing an efficient frame structure for wireless
communication is disclosed. The apparatus may include means for receiving a
downlink transmission on a first frequency band in a downlink subframe. The apparatus
may also include means for sending an uplink transmission on the first frequency band
in a first time interval of an uplink subframe. The downlink transmission and the uplink
transmission may utilize a first air interface. The first air interface may be frequency
division multiplexed (FDM) with a second air interface on the downlink and time

division multiplexed (TDM) with the second air interface on the uplink.
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communication is disclosed. The apparatus may include means for sending a downlink
transmission for a first cell that is frequency division multiplexed (FDM) with a second
cell in a downlink subframe of a frame. The apparatus may also include means for
receiving an uplink transmission for the first cell that is time division multiplexed

(TDM) with the second cell in an uplink subframe of the frame.

[0034] A computer-program product comprising a computer-readable medium
having instructions thereon is disclosed. The instructions may include code for causing
at least one computer to send a downlink transmission for a first cell that is frequency

division multiplexed (FDM) with a second cell in a downlink subframe of a frame. The
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[0038] The resources of a wireless communication network (e.g., bandwidth and
transmit power) may be shared among multiple subscriber stations. A variety of
multiple access techniques are known, including code division multiple access
(CDMA), time division multiple access (TDMA), frequency division multiple access

(FDMA), and orthogonal frequency division multiple access (OFDMA).

[0039] The frame structure and transmission techniques described herein may be
used for various communication systems such as Code Division Multiple Access
(CDMA) systems, Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FDMA) systems, Orthogonal FDMA (OFDMA) systems,
Single-Carrier FDMA (SC-FDMA) systems, Spatial Division Multiple Access (SDMA)
systems, multiple-input multiple-output (MIMO) systems, etc. An OFDMA system
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Bysterthe pmesdment di: Stiysisalr endaMedoes evcictss dCdygtodwafens for Combined

s described i tit
Pl ind BOLRE Ot v acamod Bivog, R0 3 S0 oisagiesuments
We bEES AGASHE OB thOpFABRT didolostPOthay il B@EEed for IEEE
16é, entitled "Part 16: Air Interface for Fi xed
&@mlwbwhleh Br i aim antvifacel besw davcleopsd foy Ve X.
Amendnent 2 : Physical and Medi um Access Contro
[oagey s fRgurConbhovada Mixeehs asvehrMbicdtion Qyeteat i@ with multiple base

Li censed Bands, " February 28, 2006. These docunents )
stations (BS) 110 and multiple subscriber stations (SS) 120. A basc station 110 is a

station that communicates with the subscriber stations 120. A base station 110 may also
be called, and may contain some or all of the functionality of, an access point, a Node
B, an evolved Node B, etc. Each base station 110 provides communication coverage for
a particular geographic area 102. The term “cell” can refer to a base station 110 and/or
its coverage arca 102 depending on the context in which the term is used. To improve
system capacity, a base station coverage arca 102 may be partitioned into multiple
smaller areas, e.g., three smaller areas 104a, 104b and 104c. Each smaller arca 104a,
104b and 104¢ may be served by a respective base station subsystem. The term “sector”

can refer to the smallest coverage area 104a, 104b and 104c of a base station 110 and/or



are publicly available. Aspects of the present
di scl osure may al so be used for | EEE 802. 16m which

WO 2009/067389 ai r i nterface being devel oped for WREMUS2008/083703
[0041] Figure 1 shows a wireless conmuni cati on system
100 with nultiple base statiors (BS) 110 and multiple
subscri ber stations (SS) 120. A base station 110 is a

hcabOfati drafubGREEHH RrGil geﬁs%&dﬂagm%subzscrl ber stations
120. A base station 11 may al so be called, and may
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120 may be stationary or nobil A subscriber station

daommeigatadslonkbzornahd sdbscrared smynxkﬂﬁ)tta ithre Ixgerstationsal 110. of

the functionality of, a nobile station (M5), a

{0848) nalFor ancatalssal alehmdmaie aaysuamr control pimeRo ,ma@z Couple to the
subscrjber unit, a station,. A subscri ber sta

barg Smn%él%ar@epmmdarcomwon &n% EPRENAPT BFYsi haas stations 110. The
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and devi ce; a cordless
phiondistribuced aAclsttbmes, ithebass tsaitions 1 ﬂ(Eﬂla;mymmmnard wiah enc another
wWth zero, one, or nmultiple base stations 110 on the
#ovisAshk (DL) and/or uplink (UL) at any given noment.
The downlink (or forward Iink) refers to the
EWddLini clei ‘melmsmysfeno M)Q maybEye rsanaft ¢odlasand] eachceetlhygay include

ﬁﬁ%%%%&pgsre {eqf% ?(S r'ﬁlf]adtgainlrs]lglhslé! ofnﬁ okr S‘@%ﬁfﬁ?ﬁf Sthifons 120 in the
SRS Sdctdp 8104 That beoslb‘ﬁt ﬂpsaﬁ)g bﬂh&éﬁﬁab@ﬁmp&kﬁ{g ©NS0idlék minimize intra-

[0043] For a centralized architecture, a system
sestarrieterferena@ ooy ez odi @artsmwsmps Herswibseriher @tngomsl@Oan different
coordl atl on an ntr for t hese.ba
etc9 : gﬁ% H}fli’dlo $ o%?nea Lz ch A8 PVO 1(‘[ gasq g%&l nsélbs%rl %r station 120 may

§b§ég&ean&etsm¢31km&metdnwe ﬁronasm&ﬂl&etstaaanmzmmtomﬂ@ectors 104. The
entities. For a distributed architecture, the base

BYerrsceins inteoicrage dammsraniacaatlyi dqgrasiee perommage for disadvantaged

subscriber stations 120 observing high levels of interference. The wireless system 100
may employ frequency reuse of greater than one in order to combat inter-sector

interference.

[0045] Figure 2 shows an example multi-cell layout 200. For simplicity, each
sector 204 is modeled by an ideal hexagon that approximates the coverage boundary of
that sector 204. Each 3-sector cell 202 is modeled by a clover of three ideal hexagons,
with the base station 210 being located at the center of the clover. The three sectors 204

of each cell 202 are labeled as sector 1, sector 2, and sector 3.



as needed. [0044] The wirel ess system 100 may have

many cells, and each cell may include three sectors
wWQaa06788%Mb and 104c. Data transm ssions for sROBUS1008083703

stations 120 in the sane sector 104 may be sent using

orthogonal multiplexing to avald or mnimze

intrasector interference. However, data transm ssions

fowaep U STl BBTens LOY inRAS chpBy ﬁ*gﬁeﬁéﬁf&h@é oFQRicOr Sinllds case, the
may not be orthogonalized, in ich case each

gvmsli: By dhem b@tl@wnddnnmd)errhyld@bsmto vlereg rﬁteaue@efcnh@nnels called F1, F2

Bl Py B35, 20) R dPELAE, P TP SR i Ragfh Sl or he dhres
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re u use han one

RSN PARRs 2,2 SELE 20 8RB Q06 ey b RR s ing

B anPddGact §dctd@ebb4 kiay aué didRPent FRIquShoyIhiaghdly thagaB4dt sector 204.

sector 204 is nodeled by an ideal hexagon that
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ree rrequency

frbqueney %h@rﬁiel €3 1E|surr5|&1(ﬁﬂd3y’:§x ddaebntseetosy 1204 Disiag frequency
cell 202 may be assigned a different one of the three
ﬁh%@@@ﬁ&ym6§2 For exanple, sector 1 nay use

frequency channel FI, sector 2 may use frequency

dihel A2 shawm isdogoc 3 Wiuia ﬁrsqalehcseq@nsnc«yf dhérenedmd3requency

For th | | t h t
FShoti S s ieirire 3P e fp Go® piiedis S PP alSfieh gt inter-
SdcoraficAeRite SRCHRUSN 20¢h §Raf 2039s tidut&l RMtivE (6 AHEARY in which
channel s than that sector 204. An adj acent sector 204

plé sectews cI0r uszOdhe tshane ﬁr@uiemvedﬁw@neﬂ yHavjewentfrequengydreuse factor
sharea@povera e b ndar h ano Er se

204. )
St e e et ot M andes i e R S LR sefteriresources sinee

SdbhsQsBEEEY 1*§>éb§:ltas udSbAG @FFachOE bPMhS oRer@Ndystcd Dai@vidth.
frequency channels F2 and F3 in the f|rs¥ tier. Each

I
Eﬁ)% pr %1%1:% @gslfo&%céﬁeéf&gﬂ)g@ g‘gﬁl% StIll:lgtfu?é 360 FSrOHRE e n@%lon duplex

adj acent ‘sectors usi ng frequency ¢
HDanmhoE3 in Heth 882 teor TIR: tiaisngsstaneffuelneymahbe patitibded ®to units
#J b ounde% b%a )éra g ?886 r;rtlays glg:atnoarl Sprélde?qullrlzedu‘cslrlrlegduratlon e.g., S
rmlhseconds (ms), and may be partitioned into a downlink subframe 312 and an uplink
subframe 314. The downlink and uplink subframes 312, 314 may be separated by a

transmit transmission gap (TTG) 316 and a receive transmission gap (RTG) 318.

[0049] A number of physical subchannels may be defined. Each physical
subchannel may include a group of subcarriers that may be contiguous or distributed
across the system bandwidth. A number of logical subchannels 322 may also be
defined and may be mapped to the physical subchannels based on a known mapping.

The logical subchannels 322 may simplify the allocation of resources.

[0050] As shown in Figure 3, a downlink subframe 312 may include a preamble



channels FI and F2. [0047] As shown in Figure 2, with
frequency reuse of 3, the sane frequency channel is

WO 29906738y sectors 204 that are not adjacent tBCDES2008/083703

another, and the intersector interference observed in
each sector 204 is reduced rellative to the case in
which all sectors 204 use the sane frequency channel.
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to the physical subchannels based on a known mappi ng.
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6 wieniCRBEARE 182664s 6FGPHDMZ9tbofs, MMk iupknEBbframe 314 covers
(DL- MAP) 328a, an uplink map (UL-MAP) 330, and

to WD Misymbbs. thesftas{l@mdm?vnﬁhle syhrfeardb} i€, 3adiapleysubframe 314
Gkl Pt OULP A BRETT B b b B e

synchroni zati on. The FCH 326a may. carry. paraneters )
8dl t o Higueivbhoprenprampls HYSRISSPoRdINglingpr ger scgfs 404 (ic.,
0 [ 3 1) = :
Loy Qe 36, S37scly T SV ETe, KGRtk m o
etaapnt SedtdiEs) 40dn vperawsSoi yfrequeaty cdnhngdl F1 406a.  Downlink
infornatioq for downlink access. T P 330. na

UL - .
EERYSRNSIHO (PSR QR HGRUCIRA Pwnﬁla@b??ﬁﬂ it @@gnl%n&rs%bframe 412,
¥ 'uglgrfk HUR ‘885?599&5 LAl sdftf Rl ﬁ%@#eﬂg%fcﬂﬁnﬂéplf’lnh%a in the uplink

acce The wnl 1 nk bursts 332a y carry traffic
sldtfianfeof 14t h¥o srabsuissiber arstsatti @nfedpenog cleanelsd2 A6b and F3 406¢

gﬂ%:tbg kdﬁ%étl)lf aorgeup:l)’i}ﬂd{ irr{a Qéc‘cloP C1I R&ea uglecltgrk2béﬂ)r4%t ospe%%a?‘fedfsaéﬁ "frequency
channel F2 406b. Downlink transmissions 440 are sent on frequency channel F2 406b
in the downlink subframe 412, and uplink transmissions 442 are sent on frequency
channel F2 406D in the uplink subframe 414. No transmissions are sent on frequency
channels F1 406a and F3 406c for the downlink or uplink in sector 2 404b. Sector 3
404c operates on frequency channel F3 406c, downlink transmissions 440 are sent on
frequency channel F3 406c¢ in the downlink subframe 412, and uplink transmissions 442
are sent on frequency channel F3 406c¢ in the uplink subframe 414. No transmissions
are sent on frequency channels F1 406a and F2 406b for the downlink or uplink in
sector 3 404c.



carry traffic data fromthe subscriber stations being
served. [0051] In general, the downlink and uplink

waawbroerses 312, 314 may cover any fraction of BCT/D82088/083703
308. In one design, a frane 308 spans 47 OFDM synbol s,
the downlink subframe 312 covéts 3 1 OFDM synbol s, and
the uplink subfrane 314 covers 16 OFDM synbol s. The
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operates on frequency channel F2 406b. Downl i nk
{0084k M JEEER)24466 mrasnesent ierfice elpt enbging HevehaiedBRd targeted for

406b i h wnlink subfrane 412, d uplink .. .
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transm ssions 442 are sent on frequency channel
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Satbinfine BF MRk RE Gty (e o 405RRP0 954, COBPAN Fit b of the
Eb QM #hd dpligk downl i nk transm ssions 440 from sector 1
404a, sector 2 404b, and sector 3 404c are sent on

diyf, f -
e 8
#02. horopendinat dléfcgadih aim'mltérfmet(egn SIAEES RO $644day e concurrently

sector 1 404 sector 2 404 and sectar. 3 404c are
SHPPEredHEING ﬁaimee%ﬂ@rw dhad fakes pdyintare Pt dhiabriter @er%)rmance of the

4863y 15’% 9669/?%2 E %ﬁ)lé" Qe glngegl %pabt% e{ ?d' gl’o}‘i‘nﬁrﬁe of the old

one an Ot ore Cy reu

i ugenfacey diotr tlas frraﬁrd:wtracuum glie smhmd oldmlemftc&faens:may be frequency
ver own |n Figure 4, each sector. 404 onl

g{%\l,s\?on rnultlpslexe (FDM) for the downlink and may tbe time ﬁiv?sior%/ multiplexed

(TDM) for the uplink.

[0056] Figure 5 shows a design of a frame structure 500 that supports two air
interfaces, ¢.g., IEEE 802.16¢ and 802.16m. The system bandwidth may be partitioned
into two frequency bands 544, shown as frequency band A 544a and frequency band B
544b. A frequency band 544 may also be referred to as a frequency segment, a
frequency range, a frequency channel, etc. A frame 508 may also be partitioned into a
downlink subframe 512 and an uplink subframe 514. The uplink subframe 514 may be
further partitioned into two time intervals 546, shown as time interval X 546a and time

interval Y 546b. A time interval 546 may also be referred to as a time slot, a slot, etc.



operates on one-third of the overall system bandw dth.

[0054] I EEE 802.16mis a new air interface that is
wheimngersey el oped and targeted for |nternati onaPCIVORIDE083703

Tel ecommuni cati ons (I MI)-Advanced, which is the next

generation beyond | Mr-2000. | EEE 802.16mis being

desi gned to be backward conpatible with | EEE 802. 16e.
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frame structure G0 that supports two air
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frec%/rfancy band B 544b. A frequency band 544 may als

e@rtIEEESS%Z Foragich ynesigiredlt Y 246br mgtidic wed for IEEE
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part |one into a do rame
stpnhmmocsmbttlg awer thd 4nd dhehe lfmlmerﬂ() &s whichaveuld bé sifeiar bea pure IEEE

urther partitioned into tinme intervals 546, sh

%%2 tosmsysteer VBEE x3Bak0g alrrtr 80Rhem miayy olap be muppped Ao "fime and
rF(i{Fenwggﬁre){%h oﬁf&@d%%%sa' so be refer red_ to as atine

etc 7] For the downlink, frequency
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ysar Jyefend BERWGOA. 1ﬁ1nbﬁer optd ABEEUEO Nt WRh frequency
downl i nk subframe 512. 802 16e and 802.16m are

e of e ietiey endwviithy ﬁf &QlMlelma@@tlcnect swshfthalgliequeycy band A
E)Elﬁpadcsov'g‘rssﬁﬁﬁ/lﬁzn gn(P fr%&"tf'ekr)l’cy band B 544b covers 20 MHz. In another design
that supports IEEE 802.16¢ with frequency reuse of 3, a system bandwidth of 15 MHz

is partitioned such that frequency band A 544a covers 5 MHz and frequency band B
544b covers 10 MHz. In another design that supports IEEE 802.16¢ with frequency
reuse of 2, a system bandwidth of 20 MHz is partitioned such that frequency band A
544a covers 10 MHz and frequency band B 544b covers 10 MHz. Frequency bands A
544a and B 544b may also cover other fractions of the system bandwidth and may

support other frequency reuse factors.

[0061] In general, the downlink and uplink subframes 512, 514 may cover any
fraction of a frame 508. In one design, a frame 508 spans 47 OFDM symbols, the
downlink subframe 512 covers 26 OFDM symbols, the uplink subframe 514 covers 21



respectively, during the downlink subframe 512. [0058]
For the uplink, frequency band A 544a nay be used for
WO EBB08B89 16e transm ssions 542a and frequencRCHHIH0EB083703

544b may be unused during tinme interval X 546a of the
uplink subframe 514. Both freddency bands A 544a and B
544b may be used for | EEE 802. 16m transm ssi ons 542b
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and frequency band 544b covers 10

&nqnehey rades p@ A. t@iathesumlpbr c@np@ﬁﬁlmmlo%dlm that the performance
fre euse . of syst em bandwi dt h. of 20 MHz i
Bé TR BRE et TR BEIOR Bindl 1630 Bo yerforenc
dg%%n{.requency band B 544b covers 10 MHz. Frequency
ban A 544a and B 544b may al so cover other fractions
e t t (0] L :
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a frane 508. I n one design, a frane

f
gﬁgaﬁ& OEEREEIBI0S, Fonibe dlomlinkicv s rosks e only 10 MHz
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sukfitiage0 MHz ot ter systeth @RDMidth may be used for IEEE 802.16m. From the

perspective of IEEE 802.16¢, the sector may observe interference comparable to that of
a system with frequency reuse of 1 and may still be able to achieve good performance
for IEEE 802.16¢ for the downlink. However, sector throughput and bandwidth
utilization may both be improved for the downlink by using the remaining 20 MHz for
IEEE 802.16m.

[0064] On the uplink, IEEE 802.16¢ and 802.16m may be multiplexed in the time
domain so that frequency reuse of 3 can be achieved for IEEE 802.16¢ during time
interval X 546a of the uplink subframe 514. This may then preserve the performance of
IEEE 802.16¢. IEEE 802.16m may be designed to provide satisfactory performance

with frequency reuse of 1. Hence, the entire 30 MHz system bandwidth may be used



synbols, and tinme interval Y 546b of the uplink
subframe 514 covers 5 OFDM synbol s. This design may
WO e®ok6738n the uplink for | EEE 802. 16e havi ngPCT/US2008/083703
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t he exanpl e desi gn descri bed a%ove for Figure 3.
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frequency reuse of 1 and frequency reuse of 3.
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for | EEE .. 16e. For.the.,downl.ink, when a sector is
UoF, M S 540 ST (Bt SPHAK SeTRE et em band ot for
| EEE 802, 16e with frequency reuse of 3, the remai
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sector may observe |n er ence conpara
a thy dbenmink subffareqiiénand m;ﬂm&eranﬁmibsmnsi S4myfos TEEE 802 16e are sent

able to achiev ood perfornmance for | EEE 802. 16e
Pk &I i ﬂwannqluo‘%é%b g fgeointar i ot gipatof dhel uegﬁlamff%m S14.
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in time interval Y 546b of the uplink subframe 514. No transmissions are sent on

frequency channels F1 606a and F3 606¢ in time interval X 546a of the uplink subframe
514.

[0067] Sector 3 604c operates on frequency channel F3 606¢ for IEEE 802.16¢.
Downlink transmissions 540a for IEEE 802.16¢ are sent on frequency channel F3 606¢
in the downlink subframe 512, and uplink transmissions 542a for IEEE 802.16¢ are sent
on frequency channel F3 606c in time interval X 546a of the uplink subframe 514.
Downlink transmissions 540b for IEEE 802.16m are sent on frequency channels F1
606a and F2 606b in the downlink subframe 512, and uplink transmissions 542b for
IEEE 802.16m are sent on all three frequency channels F1 606a, F2 606b, and F3 606¢
in time interval Y 546b of the uplink subframe 514. No transmissions are sent on

frequency channels F1 606a and F2 606b in time interval X 546a of the uplink subframe



interval X 546a of the uplink subframe 514. This may
then preserve the performance of | EEE 802. 16e. |EEE
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performance with frequency reuse of 1. Hence, the
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Sé‘ir oa}'nfagge IOF E‘EEEO§O2.}6%em%gIestﬁlegé satisfactory with frequency reuse of 1.

Third, improved sector throughput may be realized by supporting IEEE 802.16m with

frequency reuse of 1.

[0072] Referring briefly to Figure 1, the cells 102 shown in Figure 1 may be
referred to as macrocells 102. A macrocell 102 is a cell having a relatively large
coverage area, ¢.g., on the order of several kilometers radius. A wireless
communication system 100 may also support femtocells 140, which may be small
isolated coverage arcas within macrocells 102. A femtocell 140 is a cell having a

relatively small coverage area. For example, a femtocell 140 may correspond to a



on frequency channel F3 606c in tine interval X 546a
of the uplink subframe 514. Downlink transm ssions
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FI 606a and F2 606b in the downlink subfranme 512, and
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| EEE 802. 16m from subscri ber stations that are
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femtocell are thus time division multiplexed in time intervals X 746a and Y 746b,

respectively, on the uplink.

[0076] Frequency reuse of one may be used for the downlink for the macrocell and
the femtocell. However, subscriber stations served by the macrocell may experience
frequency reuse of one on the downlink only when they are within the coverage area of
some (and not necessary all) femtocells and may experience frequency reuse greater
than one outside of the femtocell coverage. Frequency reuse greater than one (e.g.,
three) may be used for the uplink for the macrocell, and frequency reuse of one may be

used for the uplink for the femtocell.



Third, inproved sector throughput nmay be realized by
supporting | EEE 802. 16mwi th frequency reuse of 1.
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f0088Lien dy opadesigm onkysthe dindd fRquansly bang Stér mer e fokized for the first

Iur 1ntel%e ace dltlrrn?gnﬁlm fiR t%rne 1n%erval (c.g., time interval X 546a) of the uplink

subframe 514. Both the first frequency band 544a and the second frequency band 544b
may be utilized for the second air interface during the second time interval (e.g., time

interval Y 546b) of the uplink subframe 514.

[0081] The first frequency band 544a may correspond to frequency channel F1 606a
for sector 1 604a, frequency channel F2 606b for sector 2 604b, or frequency channel
F3 606¢ for sector 3 604c in Figure 6. The second frequency band 544b may be
contiguous and may cover frequency channels F2 606b and F3 606b for sector 1 604a or
frequency channels F1 606a and F2 606b for sector 3 604c in Figure 6. The second
frequency band 544b may also be non-contiguous and may cover frequency channels F1

606a and F3 606¢ for sector 2 604b in Figure 6.
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[0085] In one design, frequency reuse of 1 may be used for the downlink for the
first and second air interfaces. The first frequency band may be used by at least one
adjacent sector for downlink transmission based on the second air interface during the
downlink subframe. The second frequency band may be used by at least one adjacent
sector for downlink transmission based on the first air interface during the downlink
subframe. In one design, frequency reuse greater than one (e.g., three) may be used for
the uplink for the first air interface. No adjacent sector may use the first frequency band
for uplink transmission during the first time interval of the uplink subframe. In one
design, frequency reuse of one may be used for the uplink for the second air interface.

At least one adjacent sector may use the first and second frequency bands for uplink



802. 16m). The first and second air interfaces may
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vglinkotiandndssina heryaniizera $odtt siaigedagpomeatirs) ainmgtdice may be
nodul e(s) .correspondi ng to the neansplus- functign
Braraesy dodsien mydtniacd yvithe ssegud air gnterfccndde dapliak, and may be
Bln% Qilfsﬁmgﬂ' ?1@%519%%%1% e'sg(\l!olﬁﬁ aqﬁh{%gfgi:%%{ghggl%gnl?h  ough

correspon means- pl us-tuncti on

illuystrated i Fi re.9. .[]0084], Fi sho a )
MA8sL,, R on® e A ObAE i sies by TS el Second air
friddr fe0 MRy CRMHFOS0 . Tk C G h ARG @lcWich Ntht MRstRi€BRMace may be IEEE
di sclosure. A first downlink transm ssion nmay be sen

§021 porarand the paspnd pis dpieniacy tharkp IEEESQolgl | nk subfrane

of a franme. Afirst uplink transm ssion nay be

[0888] vedhtOddthod 1209 bf Hsgurt ri@qdeseeipedabdvé may beé rptformed by

tipe interval of an uplink subfranme of the franme. Th

il HAEIATE ARYPE SHSFHTS SPBIROBENYSL Hal i meqUlghs Feksponding to the
SN S5 S . Do it .

PEBSLS Rk ol BlockL 10¢ Biibd i Ko LB B SREGwbRiSblocks 1212

fregheitiy diustrgedm Figuté pP exsdspant o anses-phd-fancetion blocks 1312

‘I[h%l?grhf l%ﬁi illustrated in Figure 13.

[0090] Figure 14 shows a design of a method 1400 for supporting communication
for macrocells and femtocells in accordance with the present disclosure. A downlink
transmission may be sent 1412 for a first cell that is frequency division multiplexed
with a second cell in a downlink subframe of a frame. An uplink transmission may be
received 1414 for the first cell that is time division multiplexed with the second cell in
an uplink subframe of the frame. The first and second cells may be frequency division
multiplexed on first and second frequency bands, respectively, during the downlink

subframe. The first and second cells may be time division multiplexed in first and



(e.g., |EEE 802.16m) on the downlink and may be tine
division multiplexed wwth the second air interface on

WO b@Ei3Bnk. A second downlink transm ssion nmeERCHESHE$083703
1016 on a second frequency band in the downlink
subfrane. A second uplink tra@8m ssion may be received
1018 on the first and second frequency bands in a

seepDdnid MBrvdl, abyRbtiRfly, tdtahs Rbiink ssfinicaMEhe TiR@ cell may utilize
second downlink transm ssion and the second uplink

onlaiknfiss figquongy band Hiieg thedirsteleon entervel ofithe pplagesubframe. The

98 f f b d ...
SPE et bR e R ERRY BEEEJad TP e &86nd time

inddreslf FaBs uplitkesdbififafie. fTIROMENEN Ilaa? Be ABYaddGccls 8t B¢ sdtond cell

| east one adiacent sector for downlink transm ssi on

pay &g adamtasells Adisatizply, thatfssticg anayiba mEpmthecly enghthicrsikcond cell
subtrane. The second frequency band nay be used by at
F@gé?ag%%ngsﬁacent sector for downlink transm ssion

LRI v et “lasdl b1 e oAy heddbots eudope cisfprmed by

ORfouk Brafltwark BAES) sdTRYarP %oﬁ'lﬁ@ﬁjenft(?)' at )6t MBHLIRK) E&rres%&?ding to the
first air interface. No adjacent” sector may use the

ficastpliis-Ggquenc plashndS0bilugpitedin Freans hd.sbi athedwpidsgblocks 1412

he first tinme interval of the uplink subframe. In gn
Sl Sl WiglEvd o Eee 3 conteniRy Benddalfdhnged Blocks 1512
URbUMK shanlddhatcagr PRMrai g, interface. At |east one
adj acent sector may use the first and second frequency

[R9%F ¢ e A hRIAELES 13T PRRPFS Ay AP RIAREs Rt memorics
(50d.] oke sutbib@nprocEH086¢xcthgngrehdnmdtid30fondd M giehrD) electronic

descri bed above may be perfornmed by various hardware
Andrsr et Har €C\eIp SIRAHOPY) camapRintirotpgical syircuits, ctc., or any

&?ﬁ&ﬁgﬁ%ﬂﬂ%ggfto t he neans-pl us-function bl ocks 1100
[

ustrated 1n Figure 11. In other words, blocks 1012

gh 1018 il lustrated in Fiqure 10.correspond Lo
HSRE % o IEE locaioSh bBE el i Ao SRR SaliGh 110 and
slUsistdr ata@en 1100, RV Bk Greldne dfARSBIscRtAene 1 1@ ashevSofthe subscriber
design of a nethod 1200 perfornmed by a subscri ber

stetensoR2F or Figoramlini Atathcdprse ntagier orl@a adeanginith( TXedata and control
resent . discl osure, A downl ink transm sSsi on e

Blog R ROE Mot Bafefe el ARt uBn D i (0 Tl inder control

FBia80R fRfm @ dohB6Ber/Abcddfri IH40! MEHRSHIOESEEN ATBYMBE process (e.g.,

sent 1214 on the first frequency band in a first tine

pode.y Hiterishveinangpsymkols aisp ) de tigffiq Wataf prgnsontieinformation and
RS AR  : PO PR RS taion
BRYbAE (c.g., for OFDM, CDMA, etc.) and provide output chips. A transmitter
(TMTR) 1622 may process (¢.g., convert to analog, amplify, filter, and upconvert) the
output chips and generate a downlink signal, which may be transmitted via an antenna

1624.

[0094] At the subscriber station 120, an antenna 1652 may receive the downlink
signals from the base station 110 and other base stations and may provide a received
signal to a receiver (RCVR) 1654. The Receiver 1654 may condition (e.g., filter,
amplify, downconvert, and digitize) the received signal and provide received samples.
A demodulator (DEMOD) 1660 may process the received samples (e.g., for OFDM,
CDMA, etc.) and provide demodulated symbols. A receive (RX) data and control



frequency division nultiplexed with a second air
interface on the downlink, and may be tine division

worenovjogizexed with the second air interface on P¢EUS2008/083703

uplink. [0088] In one design, the first air interface
may be | EEE 802. 16e, and the2second air interface nmay
be | EEE 802. 16m |In another design, the first air

proteysb2a870BMaP & rbElE (8%2 $6Abol i edS@eAecdiahd decode) the
I nterface g be | EEE 802. 16e. [00 9] The method 1200

demeduaied sywbale sobibiadicatdsdalatrayndponpiet inormation for the subscriber
vario har dwar e and/ or software conponent(s) and/or
ﬁo&ﬁ}ﬂié) corresponding to the means-pl us-function

ks 1300, illuystrated in ure 13. ot h rds,
ﬁlﬂggks {3 3he h 2y 29 %ubmgw AN .1159:. it data aiid control
TR AAPRICD! SRS TR T PUABRSIS ey MOUER

eortied ipgorestor d 69t thodlil 4140 B yfaomodulpto rlibDhgconditionnd cbatal omsmitter
rocells and fentocel in accordance with the. )

W“s &n{ trgnsupifted ypgan gt ﬁmm45§k t B Siiesdetn m) ﬂwp?mk signals

86 thd @tllgscfl%r ﬁatfdnr Blo &fd dﬁos&'BﬁI othsr glfb@&%? %ﬁétlghél fnﬁ& B8 received

mul t1plexed with a secon In a downlink subfrane
by aa dntcame.162¢, quidltrdned roanes mcssaeori63ﬁaydehmdub1®@1| bed demodulator

4 for the fi rst t is ti
T e et bk X et ool pREsOIHR resones teca and
&ntio nfbFAdFon s-@ﬂ? b 'tﬁ@&u@@ﬁb&es%ﬁ 29 | B S@R¥rabehe é)rocessmg for
frequency division nultiplexed on first and secon

fipleduemenisandsay riespaciar we by difthrentnigorn Hbe govaebsimk for downlink

%ubfrane The first and second cells may be tine
PRATEPSM mul ti pl exed in flrst andsecond tine

I nterval s, respectively, t he uplink subfrane. The

FO098} ¢ &jqntrelgrs{preqepsass dﬁr‘g) %nﬁlelé O gnay filéaqﬁemeyatwa!nat the base
%}Etre&{] 914 !ﬁgi fhk sh schb@stétfhtnelr?()ahesﬁ%ctlwl? &lfes fgg 308682 may

secon ceI utilizet seco
stoeqden ayd lpajgdandmdemg)rtth@ bssecsatibnt lrmanmﬂlersnhkcrxbfer ttagon 120,
uplink subframe. The first cell may a nmacroce

%ﬁ%ecttlﬁélyse%éﬁ]&edélquI16%3¥nadescﬁe‘flé?r%12§é¥lper seations e ﬂQﬁéqﬂ}Pk and/or
E@“ﬂi@niﬁlﬁ%fg%age R PR s o RO TR e
Fihoilar o Bt SPSS PR, BRODTE AT D R R PO i Figpg 16 may

p&FdraS RRAGNSN QurfcBohd EorMBRNEcRhigSes’ daetibed hetede kSFdib8hmple, the
|IIustrated in Flgure 15. In other words, blocks 1412

pivcesgly 104041640} 1634 aitthel bhye Sratigur b O1max: snplewpoiniie msthod 800 in
%PGS%ET%#SIE@ rl_.b&f] 11 LF?_ggliées 16,5&'1% r}lafl&y 92001 15n114'1gure 14, and/or other

rnethods for the techniques described herein. The processors 1670, 1680 and 1690 at
the subscriber station 120 may implement the method 1200 in Figure 12 and/or other

methods for the techniques described herein.

[0098] In the above description, reference numbers have sometimes been used in
connection with various terms. Where a term is used in connection with a reference
number, this is meant to refer to a specific element that is shown in one or more of the
Figures. Where a term is used without a reference number, this is meant to refer

generally to the term without limitation to any particular Figure.

[0099] The term “determining” encompasses a wide variety of actions and,



[0092] The nodules in Figures 9, 11, 13 and 15 may
conpri se processors, nenories (e.g., one or nore

WQL@O678Y s executing instructions stored i n nNREDUFI008/083703

el ectroni c devi ces, hardware devices, electronic
conmponents, logical circuits, 22tc., or any conbination
thereof. [0093] Figure 16 shows a bl ock diagram of a

fRadfaR, ClicRriiagRy stal ifludel Qalanidtife, S bhasutl erpr§ée@§1h§mderlvmg,
120, which are one of the base stations 110 and one of

tnrvestg@bsg;rIODémgsmat(r:@nslogzlzmgu mp M guitable, a Aﬂtatabh@ baggother data

stat 110,..a transm and. contro

B BhEE g A P, M btepE P et ogeivine e
BRUIN G i0ARIatOOVEIceMl @lg. CRBESsRg dabf 1@@@%1'11@187) fah@Mcdike. Also,
control | er/processor 1640. The processor 161

pletresring ecay, include srgelvingn sdeqtiagyeooging, essgabb@hmmm the ike.
traffic data and control information and provide
8d00jat idre syadeolmsedonddatanor meMODpast6 2Mlyray, pudessscpressly

SR GRS B AR Q0 1 DA b Ay 53 bascd only

g@ymﬁgqﬁ§§§HQ&mgnL»convert to analog, amplify, filter
and upconvert) the output chips and generate a

|n [ 1.t [
RN TR0 el sSia, TG E, RAPR R Y S eRgpase g generat
pnpesnprot&ser, mnfrelcpbv&sm@mxﬂowﬁw)nla hicepad & sdor oandidial signal
base station 110 and ot her base stations and

proseisere(RSea epyeelles; yrusropenteplics ceitels rm?(qh@@Rync}iecsﬁorth Under
Id}ﬁ? &1%5 i Yiloes 8241 Yo aﬁgg%felf&nto G 9}%1}] aEle %:[gcrmﬁc dmtegrated circuit

wheonVer Igitrze)
@A@I@J a pfaxgramﬁublel todie derived®1Ianplfesd ppﬁgﬂﬁﬁﬁzﬁhlé @ﬁt@ farray (FPGA),
(DEN(I» 1660 may process_the received sanples ( d%ﬁ
fter TREBNM OPIORCSSRE cNyy affar ft a\ﬁoa@l%eéweoqf | Foeessig dsylcss, e.g., a

&)I{lﬁﬁgﬂlo\{le Of %Slﬁ ng Oﬂa ngcer ﬁ‘glrp&?ésgblp r ogl%? O'} QIZIQI' CGSSgI'% one or

process (e.qg., er nt
toe: tempdutaied usgmijmicﬁoﬁ ovithhi BEP cdtepmdaﬁ} dﬂl&trau@lﬂd)nﬁguratlon
control information for the subscriber station 120.

[09202)] Qmet RemUPhichibry akhéihg SdIksefir&ied sbadll o %ﬁébrnpass any

traffic data and control information to be sent by the
claeisani¢ pampastcat ¢apable2d sipaipgistccppoicasivaatin. aThrexedammory may

169
1‘1%52 °°§%f%°3ﬁst Bed E’%CSS%OF 5?@[??]?&?%?&1%@@/ a&r{én(gom deSéss memory

S 0B Midat &A1Y nfenify IROMIN) hoh 8%t AMraddosh Beess sleaiorPINVRAM),
the uplink signals fromthe subscriber station

n@@rmamgmdmryy oty SEROM ) Beasalde arassammebly rped only memory
EEeIcP&bM‘idelectncally erasable PROM (EEPROM), flash memory, magnetic or optical

data storage, registers, etc. Memory is said to be in electronic communication with a
processor if the processor can read information from and/or write information to the
memory. Memory that is integral to a processor is in electronic communication with the

Proccessor.

[00103] The terms “instructions” and “code” should be interpreted broadly to include
any type of computer-readable statement(s). For example, the terms “instructions” and
“code” may refer to one or more programs, routines, sub-routines, functions,
procedures, etc. “Instructions” and “code” may comprise a single computer-readable
statement or many computer-readable statements. The terms “instructions” and “code”

may be used interchangeably herein.



by an antenna 1624, conditioned by a receiver 1630,
denodul ated by a denodul at or 1632, and processed by an
woX0dasasand control processor 1634 to recoverP@hESA%/eB3703

and control information sent by the subscriber station

120. In general, the processi 2§ for uplink

transm ssion may be simlar to or different fromthe

g{) 0£SSITR 19EtHHQ\WRLIrINEd he RS Ma§ Vehpldnd@9& in hardware, software,

ntrol |l ers/processors 1640 and 1680 may direct

tpewaiei onaet cerheinpagethsteaf.i dhimplementad ith eofs\wsct&lﬁ Benctions may
120, respecti Menor | es 642 may:

Bt Slouthal PhurFRES Ml fidinsc ST B¢ o Pft FRGfrT L grhe tem

e fuRe- rééttI%I‘erﬂnQdiﬁmS trafletsOfd ala?a%vaﬂeﬁﬁ@ﬁféﬂiu‘ﬁﬁh)it c# be accessed by a

schedul er 1644 may schedul e subscriber stations for

eRIWPHETn kBANEYOR! exsiipit and 2108 himitgrion zamfnmyr tredalilegencdium may

aSS nn%‘ﬁé}? @é%%ﬁﬁ}%@%ﬂfi@g CI&Z@I [0 IIl 8@%”08 @Iﬁ gg@%?gﬁ,;rsnagnetlc

@@k fs@[rd'ge\bﬁl ok $nalgHBEd dtemge ti&Ficdsher 5@0&1%&14&511@1&15&@@ @6 used to
herei n. For exanple, the processors 1610, 1640, 1634

QQHX Pl stDEesdesyed Pragia 10 dpay ﬂIﬂ"rfﬂr@n%fnltﬁStﬂFFéloﬁ%Ph detagoctures and
% bﬁangISIe EcceSseIiII)% y%&mﬁ dterl Oéb?s%( and ur ?d hgreﬁl 1nclucPe%I compact

ure or

iie€ lach,ua&rctﬁﬁc foipkied &, @idital 'GBﬁaﬂﬂéQﬁ@SWE) 1oty difi8end Blu-

and 1690 at the subscri ber station 120 may | npl enent
taye dist Wbere 1xde uswally goraduao den anagpetigalsr Whide Hises rapseduce data

@%ﬁml?%ﬂ@hﬂ&ﬁé descri bed herein. [0098] In the above
SCr

ption, Teference nunbers have soneti nes been
atermi

nnection with vari ou
R8s} 1 SRR oSt gibos ar e dis amyred  fyck °F Qhanimission
ARaRkn. t Pof @{a%ﬁpl& qf%esmatre Gs BhRMEREd FRAT a vebSIOWRrVER or other
one or nore of the Fi gures. VWhere a termis used

windio yourae neihg raeeresiah gatler ﬁbetrmpslcl ®@blye amtsted gpante fdegital subscriber

en ly ta the t MAthO limtation to
RS FOSb1 b Brie s FrBlabisp Soit o5 - haptipna fjerowave, then the
ESUXRATRABRE $iber vhtie, cMﬁé ' ﬁ\tlé‘te&)fpaﬁCUS‘?ﬁ%r%%l&ﬂ@%@ﬁﬂb‘lc%les such as
"determ ni ng” can include calcul ating, conputing,

acsss sidig and erierpivags anenmésdadgatﬂnm@eﬁnhtwk@ rtgm&tpls@lengr.le,dlum

| ooking up in a table, a database or another data

[i(l(lrl(]&]t urkhe, mahods dasclosed hameth bdilﬁplhiekene At $@re steps or actions for

etern1n| can incjude re e|V|ng .. receiving

? Siathe ycrlbsé@éf‘é%quI gl heemgth thod é@&%%@‘ﬁ%a%‘%%\maﬁ b interchanged
X)anﬁﬁgr \IIJ 1It Id rt1 f8m thgI edopk 'EI‘Iencg?]lnﬁaITn bg‘@I ﬁ/gf"ds, unless

reso V|ng 00Si ng stab S the

h spaifid mmom stélfjse)r rabmames 'fénpmedi fmrrprom%elrmbn oEdr method that is

) I I I

beI:'Igg’ %gsc%%e tge ordeIlFI IaIn /gf useg(o sepséglﬁ% steps and/or actions may be modified

without departing from the scope of the claims.

[00107] Further, it should be appreciated that modules and/or other appropriate
means for performing the methods and techniques described herein, such as those
illustrated by Figures 8, 10, 12 and 14, can be downloaded and/or otherwise obtained by
a device. For example, a device may be coupled to a server to facilitate the transfer of
means for performing the methods described herein. Alternatively, various methods
described herein can be provided via a storage means (e.g., random access memory
(RAM), read only memory (ROM), a physical storage medium such as a compact disc
(CD) or floppy disk, etc.), such that a device may obtain the various methods upon



speci fied otherwise. In other words, the phrase "based
on" describes both "based only on" and "based at | east

wW@009/0pB8UL01] The term "processor” shoul d be PCT/US2008/083703

interpreted broadly to enconpass a general purpose
processor, a central processifg unit (CPU), a
m croprocessor, a digital signal processor (DSP), a

EQUMIDL o Providind] tBE QP Ak o tHe AEALE MRGBOVL, ardNéth&Osuitable
forth. Under sone circumnstances, a "processor" may

teéhn;quq or arovapips |t1@fampthndsgétﬁeﬁlnmqmqstd@§ﬂréwé dewsin o devwe can be
%ﬁ a programmabl e | ogic device (PLD), a field
anna e gate array (FPGA), etc. The term
0t ammabl (FPGA), h

REEST0 T, et 48, A, F QTP DL oD of Prevessi g, .
8RR R &8 OomyfonPhk i i dtta¥e d O bok C NBR{ RS SRctRfi SatioR &ch@hges and

nmor € m croprocessors in conjunction wth a DSP core,
variaioys obdyebe suate oorife gm@enmnt c[péﬁall(bﬁ] anfihdethidy wf the systems,

sy oah e PR s s ReRR e Sodt Sebestig: Forg 16t W0 Shibg claims.

i nformati on. The tern1nennry may refer to various
wHes Mimegpcessor -readabl e nmedi a such as random
access nmenory (RAM, read-only nenory (ROM,

non-vol atil e random access nenory (NVRAM,
programmabl e read-only nmenory (PROV), erasable
programmabl e read only nenory (EPROM, electrically
erasabl e PROM (EEPROM), flash nenory, magnetic or
optical data storage, registers, etc. Menory is said
to be in electronic communication with a processor if
the processor can read information fromand/or wite
information to the nmenory. Menory that is integral to
a processor is in electronic conmmunication with the
processor. [00103] The terns "instructions"” and "code"
should be interpreted broadly to include any type of
conmput er -readabl e statenent(s). For exanple, the terns
"instructions" and "code" may refer to one or nore
programns, routines, sub-routines, functions,
procedures, etc. "Instructions" and "code" may
conprise a single conputer-readabl e statenent or nmany
conput er-readabl e statenents. The terns "instructions"
and "code" may be used interchangeably herein.[00104]
The functions described herein may be inplenented in
hardware, software, firmware, or any conbination
thereof. If inplenented in software, the functions may
be stored as one or nore instructions on a
conmput er -readabl e nmedium The term




"conput er-readabl e nmedi um' refers to any avail abl e

medi um t hat can be accessed by a conputer. By way of
We@2@aobs89 and not limtation, a conputer-readabdBUS2008/083703

medi um may conpri se RAM ROV EEPROM CD- ROM or ot her

optical disk storage, magneti@5di sk storage or other

magneti c storage devices, or any other nediumthat can

be used to carry or store desired programcode in the

formof instructions or dat@simsictures and that can

be accessed by a conputer. Di sk and disc, as used

herein, includes conpact disc (CD), |aser disc,

tical disc, i tal rsatile disc (DVD), flo
0P ek Bhantiay T WPYE naine GIGRS JRIEE | JueBBR Y fravireless
SRhAUARINGE c6@btiingWhi | € di scs reproduce data

optically with Iasers [ 00105] Software or
| nst r gickergmicaycakgocdpdigurcdrts rﬁctquembyodnersmm multiplex (FDM) first

nsm ssi.on dium F X le, if the.software j.s . ..
GRS T TGS TS YR Bifiame of Sy ey e division
ﬁl@tﬁﬁﬁ&( UDMY 1R GRAM Blec&RPAie 1nté1‘f$b%§ PR 4 [%nﬁiaskﬁboﬁrame of the frame;
twi sted pair, digital subscriber |ine ,
gid el ess technol ogi es such as |nfrared radlo and
m crowave, then t oaxi al cabl e flber optic cabl e,
twi st RECHIory copkgd ¢ O&E aﬁF%$8@%mP8%ﬁﬂ%logles such as

infrared, radio, and m crowave are included in the
efinj ion of tr ssi on nedi 00106] The

gi scl iﬁ%apwé?t@t H?Gf?ﬁ‘ﬁ PoBhfE B 2l SR BOCEROn Y %ﬁéured to
%u it 'd?MleH &@lﬁg@@%é'tﬂ@@aﬁ?%%ﬁd aTlhﬁlté'@écEQQmSﬁI%P%nd second

actions may be interchanged one anot her
ﬁmaqttmuy batetsane‘spemgvély,odnrmlgeh@d@ptdumfsubfrerncl ains. In
ot her words, unless a specific order of steps or
actions is required for proper operation of the nethod
Bhat ke hgiargudetdainbBdyhdréie tioy desndficfuencyusadat twice the size of
speci fjic steps and/or actions may be nodified w thout
H@ﬁgﬂtﬁﬂﬁmﬁﬁaﬁﬁﬁhe scope of the clains. [00107]
Further, it should be appreciated that nodul es and/ or
ot her approprlate nmeans for perform ng the nethods and
technilheieBpaetse of iskdmhbrehacingtie 1§t deast pess Brocpysgs i gandigured to

@%{’ﬁ F&lgl{ﬂo%smgt tgg}e(;c Cp]egﬁ?s@ q&a& ec&rﬁin EJQ n%?f‘ﬁ@ésol%d ﬁgst 21%8/ Lbond time

ﬁﬁavbeleq%pﬁeﬂykﬁﬂangﬂm&eﬁbﬁmnéa0|I|tate the transfer
of nmeans for perform ng the nmethods described herein.

Al ternatively, various nethods described herein can be

provi @R apparatas DF @lAGEl, mel@éffém(tﬁe Qt ,lealétaﬂﬁj@gt\oﬂéﬁﬁlsﬁs configured to
menory (RAM, read onIy menor sica

earcage drasionmueltplexatbe d1rsio @@coﬁdg@r 1nterfaces on first and second

frequency bands, respectively, during the downlink subframe, to time division multiplex
the first and second air interfaces in first and second time intervals, respectively, of the
uplink subframe, to utilize only the first frequency band for the first air interface during
the first time interval of the uplink subframe, and to utilize the first and second
frequency bands for the second air interface during the second time interval of the

uplink subframe.



(CD) or floppy disk, etc.), such that a device may
obtai n the various nethods uponcoupling or providing
W0 b@seB8age neans to the device. Mreover, angChUR®08/083703
suitabl e technique for providing the nethods and
techni ques descri bed herein t36a device can be
utilized. [00108] It is to be understood that the
clainms are not limted to the precise configuration

nd c onents illustrated aboye ari ous }
fodi ¢ THR BngHets of alimel arteroR he it SRst M Peenanis fqpfizured to
ﬁ@l@ze%éq%@&%ﬂ%ﬁ% of I8t iheRiodnHnd édraht sir@hnd Q@:oﬁé( Sl-6R@rfaces, to
net hods, and apparatus descri bed herein w thout

dielpr fr¢qugnéyr wusd preatc dpe ok fbhéleol,pdmhﬁor WWadfirsti gr interface, and to
cl.ai med is: CLAl a a fo
ST e e ams Gon it pS BRRIChY el R e on.

conprising: at |east one processor configured to

frequ di vi si nultl Iex F flrst and

Rir i RPeRRRIERES Phelam by qrﬁlpe té%t% NG ace p AERE %Bgﬁée and the

Eé%oﬁdl % 1&?&&&'1&’&1 Rt 8 Iq(t&Jch'})@ 1dt¥&hdd 1 E @pdi econd

alr interfaces in an uplin rane of e frame; and

a menory coupled to the at | east one processor 2. The

gppar af Ug I?afratﬁé 8¥ Plaim 7\'\% Iee'Tn{] tﬂehﬁarﬁé c{)ﬁ@ﬁges Q€ downlink subframe
processor is configured 't requency di Vi si on

falloticpl 18X thich @rst Itl‘rﬁé uaeldzas ESOTRERIR02] 16t ebflaced bgnthtigesdnd time
and second frequency bands, respectively, during the

H@%ﬁ@1ﬂk]§ﬂ%$¢%H%n 3. The apparatus of claim 2,

wherein the second frequency band is twice the size of

the first frequency band. 4. The apparatus of claim1,

Aher elhe epirargiis pealgim dnavhgicat Bissiorme sompises dhe dewvalink subframe

%ol ? 3” ﬁ{eopecg}iﬂi ttlt‘[lp rﬁer‘ifglef g&fjl Cf%ﬂgwgéi rby the first time
In esim riTst and <eécon erva

ﬁﬁ@pﬂﬁbtﬂﬁﬂygapf&ihe upl i nk subfrane. 5 The appar at us

of claim1l, wherein the at | east one processor is
configured to frequency division multiplex the first

amd sacABHo@Fdr prévi8ink A6 @Ffi @t ffidnsd st EirS &F WAkless communication,

frequency bands, respectively, during the downlink

eubprismgs, to tinme division nultlplex the first and

secon erfaces cond { o .
ot o Jsfichel ShEheR Gl e TrRRoaRRRRE s fnsreaces in o

dwhlirkesuBRbie o @ ffabfeshnd requency band for the first
air interface durin
time division multiplexing (TDM) the first and second air interfaces in an uplink

subframe of the frame.

11. The method of claim 10, wherein the frequency division multiplexing comprises
frequency division multiplexing the first and second air interfaces on first and second
frequency bands, respectively, during the downlink subframe, and wherein the time
division multiplexing comprises time division multiplexing the first and second air

interfaces in first and second time intervals, respectively, of the uplink subframe.

12. The method of claim 11, further comprising:
utilizing only the first frequency band for the first air interface during the first

time interval of the uplink subframe; and



the first time interval of the uplink subfranme, and to
utilize the first and second frequency bands for the

waewone73sd r i nterface during the second tine i PEEUS2008/083703

of the uplink subfrane.6. The apparatus of claim 1,
wherein the at | east one proc@%sor is configured to
utilize frequency reuse of one for the downlink for
the fifisin@nd fEeCHAGaddd frétfuehdy8ds fdrahslkddohd &ir interface during
frequency reuse greater than one for the uplink for
thescgandgtmaeinteryaitof thicaupdink anfrarec.ut i | i ze frequency
reuse of one for the uplink for the second air
interface. 7. The apparatus of claim1l, wherein the
13.r st Th¢ methotlef thoe 10sfurthBEc@gisingGe and t he second
air interface is an | EEE. 802,16, st.andard | ater.than .
| EEE %@%lﬂ&%@ﬂu@cwﬁ%seaﬁp S HOUNE oy ol socond air
Ihgrdceame conprises the downlink subfrane foll owed by
the first time interval for |EEE 802. 16e foll owed by
t he setlonog frcqueniytaisy gicafeothah BRE f@0Re w@link for thEHast air interface;
%ggﬂratus of claim1, wherein the frame conprises the

link subfrane foll owed by the second tine interva
for | ﬁﬁ@i@%@eé{m; Rlukoveshdxyr tRaiplihk fr thd §Rohd ki@ inteface.
for | EEE 802. 16e. 10. A nethod Por provi di ng an
efficient frame structure for wirel ess comruni cati on,
ONPI W3 %paxfa{u@lf‘&_n C;M_o@i'diﬁgs LN JHLiEAP! SO sthfcAM  for wireless
first and second air interfaces in a downlink subfrane
ofmmuhicatner, camgrisingre di vi sion multiplexing (TDM the

first and second air.i.nterfaces .in i nk . subfrane
of "¢ hEERRE Toqiency Hiintet Fd e ST Bt S pifanterfuces
ff £QAENEY Hbithsb 8Pa Fdhk! RlEXi ng conprises frequency

di vision nultiplexing the_fi(st and second air o
i nt er maewsfootinfa distsicndukipbomng (IT2qyéreciirsbamtisgcond air interfaces

respectively, during the downlink subfrane, and
“HEPﬂﬁWk§H%%??%ﬁhéF%@§FOn mul ti pl exi ng conprises tine
di vision multiplexing the first and second air

interfaces in first and cond ti i nterval s, .
#%speE?? vangratgse of helapp T4k "GP affs. megns Tgﬁé frequeey division

1tFph&; i TPLuShdOdivididnl thalti e U

G Shaprt (s pials FRTRERGII o hEKPRARE Mo TR and scoond

diurintagfaccheonf firss tand iso@nd r@ueady bdndsheesprelivell, duldg dredownlink
the first and second. frequency bands.for

?\ﬁgr%tgig:lc Iaﬁ r\}vg]ie]:elq theeeansog fmengvision mu ti%?exmg comprises means for

time division multiplexing the first and second air interfaces in first and second time

intervals, respectively, of the uplink subframe.

16. The apparatus of claim 15, further comprising:

means for utilizing only the first frequency band for the first air interface during
the first time interval of the uplink subframe; and

means for utilizing the first and second frequency bands for the second air

interface during the second time interval of the uplink subframe.

17. The apparatus of claim 14, further comprising:
means for utilizing frequency reuse of one for the downlink for the first and
second air interfaces;

means for utilizing frequency reuse greater than one for the uplink for the first



the second tinme interval of the uplink subfranme. 13.
The nmet hod of claim 10, further conprising: utilizing

wo e@gerssy reuse of one for the downlink for tPEr/i/52088/083703

and second air interfaces; utilizing frequency reuse
greater than one for the upli@k for the first air

interface; and utilizing frequency reuse of one for
hipgntePddendnd or the second air interface. 14. An

apparatus for providing an efficient frame structure '
for whncetsefs wokmmenireaucnen reusengsr ousi fuy: therahisk ffor the second air
freﬂyency division multiplexing (FDM first and second

g??'Fﬁterfaces in a downlink subfrane of a frane; and

means for time division nmultiplexing (TDM the first

d second air interfaces in an.uplink subfr of the
Mamen cgriiiada BRQES HomT R 4 40 RREFE AL hdnediths having
BaN&ioh9 fheh R HRNEM M SdoRipriBIct | Pl eXi ng conpri ses
means for frequency division nultiplexing the first
and sewbn@r apusingiteledstons comphifer ¢¢ frapeensgalovision multiplex (FDM)

requenc and respectively, ring.the down] i nk
B Ao E R irateas BT i b Home B i ao e on

mul ti gdRXoNBaSRIFRAE 8EIBaIBAD SohPlitef loMBnél UMisdPRultiplex (TDM) the
mul tiplexing the first and second air interfaces in

fiist end spedndeic ove facesrn dmupdmicabisirameepdetiiamst y, of the
uplink subfrane. 16. The apparatus of claim 15,

further conprising: nmeans for utilizing only the first
19.equéancypbandisf dor tpreviflingstanaiafficiatterfiaoe sturcturg fdre wireless
first time interval of the uplink subframe; and neans

FYPMYRICRIS RYMPHENE st and second frequency bands for

the sgCend ok hrdcBlsBF é@lﬁ%u?’éﬂlrtb Rend Deirs @eRMAAnt tiBsmission on a first
interval of the uplink subfrane. 17. The apparatus of

tbqiancy band wrat dvemnliob spbiranngnd tesasive erfirsituplink iragsmission on the

requency r.euse of .o for th ownl i nk f the first )
G PERG e i R B e o A o oDy e 3 downtink
{rhRAUERGY af CH2 1S AR trdnBRAN s PR IRIng N Erdd Rl iRterfall, the first air

the firstair interface; and
interface being frequency division multiplexed (FDM) with a second air interface on the

downlink and time division multiplexed (TDM) with the second air interface on the
uplink; and

a memory coupled to the at least one processor.

20.  The apparatus of claim 19, wherein the at least one processor is configured to
send a second downlink transmission on a second frequency band in the downlink
subframe, and to receive a second uplink transmission on the first and second frequency
bands in a second time interval of the uplink subframe, the second downlink

transmission and the second uplink transmission utilizing the second air interface.

21.  The apparatus of claim 19, wherein the first frequency band is used by at least
one adjacent sector for downlink transmission based on the second air interface during

the downlink subframe.

22.  The apparatus of claim 19, wherein the first frequency band is not used by any

adjacent sector for uplink transmission during the first time interval of the uplink



means for utilizing frequency reuse of one for the
uplink for the second air interface. 18. A
W@ 09p065889 pr ogr am product conprising a PCT/US2008/083703

conput er - r eadabl e nedi um havi ng i nstructions thereon,

the instructions conprising: 2®de for causing at |east

one conputer to frequency division nultiplex (FDV

tubrsincand second air interfaces in a downlink subframe

of a franme; and code for causing the at |east one

conputer to time division multiplex (TDM the first

and segORchaRiths bMUSH AL Seheldin 8RR HRIHd e RUR IR iOhscl B at least

frame. 19. An apparatus for providing an efficient

dnambacnt sectayrfer dovnlwkrtednemsssworbased @athiednst air interface during the
onprising: at |east one processor configured to send
O?LF%ﬁﬁﬁﬁﬁﬁFink transnission on a first frequency

band in a downlink subfrane, and to receive a first

link transm ssion . on the first frequency band in a
Phr st Ths AEPATHIE 06 & all&i‘fz%ﬁ”k&%?lflﬁhe St mdrctorhacpyqagy bands are

gy Qﬂ‘leﬁgtm”é(ﬁédeﬁp st ifop% fih]£ sﬁtané‘lﬁiskipﬁ based on the second air
transmssion utifizing a first air 1nter ace, t he
fnitertce diring thicesedaddinbeinngvalrod theapdipk dibfrahen
mul ti plexed (FDM with a second air interface on the
downlink and tinme division nultiplexed (TDM with the
3gcon@habpparatuebf akén A9, twhercipthentest aindntarfBEMIIMEEE 802.16¢ and
coupled to the at | east one processor. 20. The
Hsparordidr igterfapaisipn 15EE (R r1&istrngprd lafer than dEEE §82.16¢.
processor is configured to send a second downlink
transm ssion on a second frequency band in the o
down| Arretsobfar preyvidiaganesliciean diame drusbeofd Wipsless gommunication,
1ssion on the first and second frequency bands
§&§§%g%%ond time interval of the uplink subframe, the
secongtndiiyd ififde dohaliakiteakmRsidA dnt N €rs FeqichcyMandkn a downlink
transm ssion utilizing the second air interface. 21.
THhéragispardt us of claim 19, wherein the first frequency
band | s _.used . ' . .
donnt [ S FEc Bt i 3B aR hARe B GFEhEHey Blnd in a first time
Intdredlf G en diplihl gubfemel ol firsk dswhifikaransnZigsiod AAd the first uplink
apparatus of claim 19, wherein the first freguency o
warenipssomeilizipgy finy afriyteefasea dinfirssale frerfacg bepng) frqgieency division

%&ﬁ{bﬁggagwng Wi{hng stepcﬁldf Luﬁr Sﬁltehiagée oh ntthg r&’o@&nhﬂL &A?ietirne division

multiplexed (TDM) with the second air interface on the uplink.

27. The method of claim 26, further comprising:

sending a second downlink transmission on a second frequency band in the
downlink subframe; and

receiving a second uplink transmission on the first and second frequency bands
in a second time interval of the uplink subframe, the second downlink transmission and

the second uplink transmission utilizing the second air interface.



23. The apparatus of claim 20, wherein the second
frequency band is used by at | east one adjacent sector

WO 200960673689 | nk transm ssi on based on the first BET/US2008/083703

interface during the downlink subframe. 24. The

apparatus of claim 20, whereid0the first and second
frequency bands are used by at |east one adjacent

sector for uplink transm ssion based on the second air
interface durjng_.the second ti i.nteryval of the .

801 1 s GBPHANG. 195, Praydingy iy AIIGCHY (KNS piUpistife for wircless
YhefehRaftidie cbinpsiin@i r interface is | EEE 802. 16e and

the second air interface is an | EEE 802. 16 standard

| at er mechanfor BEREIGO2 . firdtcdowrddk tAnmeissiod dnox fipyt dkdqdémoy band in a
a\n ffich nt frame structure for wreless

39 TP, @ onpri si ng: sending a first downlink
transyegsd R r@Rivangd b bt PlBRYRRASHisBBAGni tAe Fird AVWALERY band in a
subfrane; and receiving a first uplink transm ssion’on

fitse tifier wterval ed vanepfinkasubiframe athe ifrrstt davimdmki trenemysalonggnd the first

an. uplink.subfrane, the firs 0 i nk transm ssion
it e PP PlscRi i PSR b&fhe froquency
al‘!V[S_idIf]}IﬁﬂtﬁIﬁ@)&qd fﬁlﬁ\/lﬁ ivish addecohd bl IaGRcOINNGhel ARAUBRCYNd time
division nultiplexed (FDM with a second air interface
dirvisidremdisiptixice KTRANGD withnthe deopind iatrinterfhed gl thr adligkrDV)

with the second air interface on the uplink. 27. The

met hod of claim 26, further conprising: sending a

2@ condhclapparatnkoft damsif, Sigilen campasisgcond frequency

band in th and receiving a second

downl i nk subfrang;
upl i NRCERSAIE AT GH S?ﬁ?“? HEnFihle fransRiSYeR Bhd v Ffugney band

Bandaonliak SBFARA: Lidre interval of the uplink
subfranme, the second downlink transni ssion and the

secontheap fork receiamyiassicomd wiplihk zrangmissensex dhel fabtr and second

nterface. 28. An apparatus for.provj.ding_.an efficien .
hPufaeEpFuBrbAeer SR T i e MRl EabTogme: he sSeSHd downlink
FONRikstdehd B 8®nd Qf)liﬁgt@gisﬁﬂss?olﬂc Ut 15An AW dofiY air interface.
transm ssion on a first frequency band in a downli nk

subfranme; and neans for receiving a first uplink
W20 S5 AN DR LARRATIEY O oy i v
ohetndtionk therams thessstortiamdconiyeisfrigr st

code for causing at least one computer to send a first downlink transmission on a
first frequency band in a downlink subframe; and

code for causing the at least one computer to receive a first uplink transmission
on the first frequency band in a first time interval of an uplink subframe, the first
downlink transmission and the first uplink transmission utilizing a first air interface, the
first air interface being frequency division multiplexed (FDM) with a second air

interface on the downlink and time division multiplexed (TDM) with the second air

interface on the uplink.

31.  An apparatus for providing an efficient frame structure for wireless
communication, comprising;:
at least one processor configured to receive a downlink transmission on a first

frequency band in a downlink subframe, and to send an uplink transmission on the first



uplink transmssion utilizing a first air interface,
the first air interface being frequency division
worenovjogizexed (FDM with a second air interfaceP@ruUs1ves/083703
downlink and tinme division nultiplexed (TDM with the
second air interface on the uplink. 29. The apparatus
of claim28, further conprising: neans for sending a
58§ RACy GMNini Nfirst AR $HLSS] GMnQiblidk SE6RAHe, fthE8MeMEk transmission
band in the downlink subfranme; and neans for receiving
ands theowd inlplrgnsRissroanetiizsid e riteinait hieteffpgos thaafitht gecivergface being
requengy .bands . in a d tinme interva f th .
T i fanm B JERRG b e it Blefits 5P e donptink and
time dsasien ehulkllbtd (TDMDSWItE e cotd dit mtdrthct BE tiRagOnd; and
air interface. 30. A conputer-program product
conpr § gicmpra cewngliiodhe atdgashpnepieeeiseim havi ng
i nstructions thereon, the instructions conpri sing:
code for causing at |east one conputer to send a first
ddwnl Thk appaaatasios siaon 3dnwhefdir dte 4trlegptione prdsassdr isncenfigured to
do i nk.subfranme; and  caode for causing the at. | east o
S o AT P B lsEt S e Bim ] PRl et P Rimgiivsion
hﬁﬁiﬁléx_’i&%oﬂh@ AR RAY sQBAE airinterrhdck oh thd iRinknt er val  of
an uplink subframe, the first downlink transm ssion
and the first uplink transm ssion utilizing a first
gir imnhe 'éér]ﬁa?ﬁus bP€lalth 33t wibfejd MHeSibALRI RRAD afr IRGHEOS Yare time
di vi si on Itiplexed (FDM wth a second air interface
divisidre nodtyibxadk inafidst t ande sadond Sinom imetvialsplrespediveSDME the uplink

wi.th the second air interface on t.he uplink, 31. An .
St da RO Qoroaistyt o EPFaanCoR et ia it (it power
5OthMipIBlE BEn SRTHN LG it or BABRAILSA BHsed@bn |@BRIonO8the uplink
processor configured'to receive a downlink

subdirsi andidoration o thd first tithe ederaalclpr thearfdst ar atadon! i nk
subfranme, and to send an uplink transm ssion on the
firstfrequency band in a first tine interval of an

8l I nKhs ayfyfaraneef ddimm g wwhletaik therfastsain insirane i@ EEHSH2.16¢.
uplink transm ssion utilizing a first air interface,
the first air interface being frequency division

B3l t i phexpparftaDMY oMiinh3 B we@omdthai first bik nteae Gnart MEEE 802.16
downl i nk and tinme division nultiplexed (TDM wth the

stardsd laggr thankEEE: 826168n t he uplink; and a nmenory

coupled to the at | east one processor. 32. The

apparatus of claim 31, wherein the at |east one o
.ocedgoethpd farpreviduged cffecient frame structure for wireless communication,

comprising:

receiving a downlink transmission on a first frequency band in a downlink
subframe; and

sending an uplink transmission on the first frequency band in a first time interval
of an uplink subframe, the downlink transmission and the uplink transmission utilizing a
first air interface, the first air interface being frequency division multiplexed (FDM)
with a second air interface on the downlink and time division multiplexed (TDM) with

the second air interface on the uplink.

37.  An apparatus for providing an efficient frame structure for wireless
communication, comprising;:

means for receiving a downlink transmission on a first frequency band in a



send the uplink transm ssion at a higher transmt
power to account for the tinme division nmultiplexing of

w0 b@9f67138¢ and second air interfaces on the upPCTIKS2088083703
The apparatus of claim 31, wherein the first and
second air interfaces are tim2division nmultiplexed in
first and second tine intervals, respectively, of the
Hph Ik suhbmanad and wherein the at | east one
processor is configured to boost transm.t power of the
upl i nkcensaios sk an ppliek fraesnupsigepethd fest fsgewgy dand in a first

uration of .t he uplink,subfranme and,.duration of th .

e o iHle of iberUit FSpRERG" DI PVRIP] flkPislls b8 o uptink

e na e adiusnd4 fiedt airMhBifacaMagy Bishait Rerfide Peindl fiequency division
interface is | EEE 802. 16e. 35. The %5paratus of claim

gultipigred e(EPN hevith p sfeceidr air nintsrfpeg @nj e gowntipk ggotimg division
st andar r t,han | EEE 802 6e. 36. t hod for

RO BN Ly b R ko A BrertiEen R arflaf™ L v o ot

conmuni cation, conprising: receiving a downlink

ansnission on a first, frequency band in a lin .
bt Aot Refarh bR UGTTR e SRGP U BB @ihum having
foistradtiont BRAAC ek ctiBnPednfritngt | me i nterval of an
upl i nk subfranme, the downlink transm ssion and the

upl i nkoderfansanisyr @reast ph¢ e¢mputer foi nestiverp doiwntiek fragsmission on a
he.first air.interface being frequency division

oY e e Bt iR s BBt erf ace on the

downl pdie fBREausingahé bivicsdt @c Bbinphtet &XREd ad MinMirkisniifion on the

second air interface on the uplink. 37. An apparatus

fint fprouonadi hepdam ef firgitéme interisk oft snuoplinle splframe, the downlink

l.es i cat| orising: . |
Vil i, SRR shBB PR, TERPT pl Tt frs
Bradtthct Beid ALy druabibh Mtﬁﬁi;f)l@i&i (FEANBw Rk s6@Mdidtin@Fface on the

uplink transm ssion on the first frequency band in a
fowrlink prretimet @rigion Bnltplexap|(TRM s withrthesccandeair interface on the
dqynlink transm ssion and the uplink transm ssion
o fzing a first air interface, the first air

interface being frequency division nultiplexed (FDW

i th ggsecond air. interface on t ownl i nk an

e d ti .
dvi 8 RETETDI ERed OTONE Vit PR dRtnG sfftort | TS wireess
bathRuARE G0 BothPasiHP! | Nk. 38. A conputer-program
product conprising a conputer-readabl e nmedi um havi ng
at least one processor configured to send a downlink transmission for a first cell
that is frequency division multiplexed (FDM) with a second cell in a downlink subframe
of a frame, and to receive an uplink transmission for the first cell that is time division

multiplexed (TDM) with the second cell in an uplink subframe of the frame; and

a memory coupled to the at least one processor.

40.  The apparatus of claim 39, wherein the at least one processor is configured to
send the downlink transmission for the first cell on a first frequency band during the
downlink subframe, with the second cell operating on a second frequency band during

the downlink subframe.



i nstructions thereon, the instructions conpri sing:
code for causing at |east one conputer to receive a

W@ oMpl6713R9 t ransmi ssion on a first frequency baPdI/Ug2088/083703

downl i nk subframe; and code for causing the at | east
one conputer to send an uplinB3transm ssion on the
first frequency band in a first tinme interval of an
uplink subfrane, the downlink transm ssion and the

I|n transm ssi utli first air interfa
r fis ePgeeRs R ERia0: bBefh Pecti Bie PrbipteRh & Sonfigured to
f@ékltvb Rhe ﬁﬁﬁlnﬁ E%@ml\é\él&h fé+ the Cﬁ%ﬁ‘tdce?l In b "Hrﬁrtﬁrﬁ@ @nt@tr‘lfaf Bre the uplink
downlink and tinme division multiplexed (TDM wi
séncmnd: avith itht eedomd ecabln opératingplin rik sc®@¢d thme ap‘pa\raétafsthe uplink
f roviding an efficient frame structure for
Ss conmuni cation, conprising: at |east one
processor configured to send a downlink transm ssion
irst cell that y dIVI i on
't EI‘%%@B“FPE)W i 3§e ‘svéeg ot A ogsngaliyjere frequency
f e | i
TR MR DR PR SRR, i Bhetycly, during the
dowvilink ebédmeTOMrew thh firkteandesecord @dls lard fimandivipbn mikultiplexed in
me of the.frane; and a to the at

ubfr me u
fishepd éﬁ@nﬁrt%%ggewalswspeﬂtf@elapggr%t “gfsugfr%ﬁnﬁn whercin the firs

WHELEI RISy Ae FiRRSHeqRARY magaecﬁﬁag the fEQHhd 'r'ﬁt&qzaf 8F the uplink
send the downli nk transn1SS|on for the first cell on a

éuhﬁsatnet raed) wérecyin b deabndi aed uthees dvanfiishland sbéandni¢quency bands
%he se ond .cel | E rathﬁf ﬁgia second frequency
HEE A6 °7RY Pﬁ@laﬁﬂﬁlp ALY The apparatus of
cIa|n139 wherein the at |east one processor is
configured to recejve the uplink transm ssion for
i1 st %E% ppParfus of £laim 3p; yletcy @F\ftgﬁt 9551 lﬁwenaﬁxp?q%kand e second
r th the second cell operating in a second
§¥ﬁeaﬁﬁﬁg¥€%l of the uplink subfrane. 42. The
apparatus of claim39, wherein the first and second
&f.l ! Sgﬁ% S%,ﬁqa&ﬁﬁé‘ oF (é%,l 3@' ?x)h%lﬂﬂ tf’ 1@! g@ile% ofkn{t{){ﬁlt an%n&ile second
secon requency ban respec veI I Ng e
ek lai ridersdelif r ane, mhereln the flrst and second cells
are tinme division nultiplexed in first and second tine
intervals, respectively, of the uplink subfrane,
yher eThe tab arbiuf SIf @8l 39! Whicze@s fRQLmdyNRuéd bSlone is used for the

freﬁgenc and during the first tinme interval of t he
ik for the first and second cells, frequency reuse greater than one is used for the

uplink for the first cell, and frequency reuse of one is used for the uplink for the second

cell.
46. A method for providing an efficient frame structure for wireless communication,
comprising:

sending a downlink transmission for a first cell that is frequency division
multiplexed (FDM) with a second cell in a downlink subframe of a frame; and
receiving an uplink transmission for the first cell that is time division

multiplexed (TDM) with the second cell in an uplink subframe of the frame.



subfranme, and wherein the second cell utilizes the
first and second frequency bands during the second
W@ 2eve/06738®r val of the uplink subfrane. 43. ThePCT/US2008/083703

apparatus of claim 39, wherein the first cell is a
macrocell and the second cell 3#s a femocell. 44. The
apparatus of claim 39, wherein the first cell is a
fentocell and the second cell is a macrocell. 45. The

39, wherein frequenc one . .
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subframe, with the second cell o eratlng in a second
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ooitipléxed f§DM) with the second cell in an uplink subframe of the frame.

50. The apparatus of claim 49, wherein the means for sending the downlink
transmission comprises means for sending the downlink transmission for the first cell on
a first frequency band during the downlink subframe, with the second cell operating on
a second frequency band during the downlink subframe, and wherein the means for
receiving the uplink transmission comprises means for receiving the uplink transmission
for the first cell in a first time interval of the uplink subframe, with the second cell

operating in a second time interval of the uplink subframe.

51. The apparatus of claim 50, further comprising:
means for utilizing only the first frequency band during the first time interval of
the uplink subframe for the first cell, with the second cell utilizing the first and second

frequency bands during the second time interval of the uplink subframe.



means for sending a downlink transm ssion for a first

cell that is frequency division nultiplexed (FDM with
w@2®e061389 cel | in a downlink subfranme of a fraP@&T/Us2008/083703

means for receiving an uplink transm ssion for the

first cell that is time divisBén nultiplexed (TDV

with the second cell in an uplink subfranme of the

f7.ameA &mpul@ieprapial plodsctodongiraing 4 2ompher-edadatlBencdium having

means for sending the downlink transm ssion conprises

ﬁé@w@mm@ﬂxggnuﬂwgnﬂh@nqmwwmnnwnnyansn1ssuon for the
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and wherein the neans for receiving the uplink

@Wﬁﬁ%ﬂﬁQﬁﬁﬁﬁﬂﬁbéﬁérlses means for receiving the upl i nk
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i nter va f C%uﬁe ast g né)u er t? F'ecFlﬁig é)?e tranﬁnssmn for

oReArat ¢aNithhtnis am&e@@mbnt in0Ripldxee (' YBIM)okith H& dpbndkell in an uplink
subfranme. 51. The apparatus of claim50, further

suwispiesifilee framdeans for utilizing only the first
frequency band during the first time interval of the
upl i nk subframe for the first cell, wth the second
cell utilizing the first and second frequency bands
during the second tinme interval of the uplink
subfrane. 52. A conput er-program product conprising a
conput er - r eadabl e nedi um havi ng i nstructions thereon,
the instructions conprising: code for causing at |east
one conputer to send a downlink transm ssion for a
first cell that is frequency division multiplexed
(FDM with a second cell in a downlink subframe of a
frame; and code for causing the at | east one conputer
to receive an uplink transnmission for the first cel
that is tine division nultiplexed (TDM wth the
second cell in an uplink subframe of the frane.



