W RELESS SUBSCRI BER STATI ON FOR SHORT RANGE AD- HOC
DATA COVMUNI CATI ON RELATED APPLI CATI ON [001] This
wW@ppilems: on cl ains the benefit of the provisiPOEIUS2007/012840

application, titled "I EEE 802. 16 based w rel ess

subscri ber station for short range ad-hoc data

communi cation”, filed June 2, 2006, Serial Nunber

60/ 810, 330. BACKGROUND FI ELD OF THE | NVENTI ON [ 002]

Enbodi nents of the invention relate generally to

wrel e [ ' | t he

enbodi ﬁﬁ?@ﬂ%? Aﬁ%?ﬁ) [ g%@%@%%@% hoc

dat a conmuni cat 1 on. lqg(?‘? ATED ART. [003]

The Institute of Ehggt NC rical Engi neers

(I EEE) 802. 16 standar ?Qé@%@?@ﬁlﬁ&i nterfaces for

fi xed and nobi | e broadband wi rel ess access systens,
[001] ¢ Ihéscanplicgtignelaivas the enefitof the provisioned pRpl{cenRy. tiledw de
”IEElé\BGﬁlé'%Bé@aﬂkirél%:\Dubs%&@aﬂBﬁ £&P sgt&ﬁrﬂge &-gRda4sls for

W rel ess Personal Are d wrel ess

rel ess a Network ( an

commugicationy,dHed@ngod, 2000 perial Dumbes 60/81#0.3302. 1 1, known

as Wreless Fidelity (W-Fi), and | EEE 802. 15, known

as Bluetooth to the puBACKGROUNBI uet ooth and W - Fi

i ncl ude ad-hoc network protocol so that a user

t ] onnect to the other user term nal
meﬁﬁﬁWﬂ ut an access point. The | EEE 802. 16

subscri ber station (SS) may communi cate directly
- [002] b Emtmelimeits oE 8 ingéntipnihiataganiaratiyde. wikdess\commurfieation systems.
More BEA{GAGRH, 17, SRS br by LT o FHOREA oSl
commupfaend®. and W r el ess Broadband (W Bro) have not

adopted the nesh node. [004] Both Bl uetooth and W-Fi

ﬁ%&iggnentﬁigenerall cannot communicate if a SS is away
DESC N RERELAZEBARTYi st ance (e.g., 300 feet) fromthe

access point. The | EEE 802. 16 protocol is designed to
[003] c TheMndtitme of El¢tttonics ahll Hl&fttcat EnlghdebrsSOEEREH 802 U6 prarddrds

. . be substituted for e, Bl yetopth and W -Fi .
descrff Yir HigFBoRRfob FEE e Tagbl st Parh e GRS ackeisrapptems, especially
for MerdjciRitair At NEIWDIrE (WIRAVY iC8ideQAfeh Nistvock (WIADN). (fhere are different

i nventi.o best Lbe der by.referring.to t
stanaqely FiReAPerRR] i ISR ORI s Wi Dok e Sowork
(LANa sechuasdBEEF0802. 1 U knownes diycldssigidelity (Wit Fig, andEETE §)2.15, known
as Bll.leﬂ)o"tlli1 fo &E%Wbﬂ&séoth Bluetooth and Wi-Fi include ad-hoc network protocol so

that a user terminal can connect to the other user terminal directly without an access point.

The IEEE 802.16 subscriber station (SS) may communicate directly between the SSs using
the mesh mode. However, the protocol is so complex that industrial standards such as
Worldwide Interoperability for Microwave Access (WiMAX) and Wireless Broadband
(WiBro) have not adopted the mesh mode. »

[004] Both Bluetooth and Wi-Fi equipment generally cannot communicate if a SS is away
more than a short distance (e.g., 300 feet) from the access point. The IEEE 802.16 protocol
is designed to cover tens of miles. Therefore, IEEE 802.16 equipment may be substituted

for the Bluetooth and Wi-Fi equipment theoretically but not vice versa.



[006] Figure 1 is a diagramillustrating a system

according to an enbodi nent of the invention. [007]
wor@aneoR i s a diagramillustrating a nobil e sP@Er/US2V07/012840

according to one enbodi nent of the invention. [008]

Figure 3 is a diagramillustrating an ad-hoc

comruni cati on nodul e accordi ng to one enbodi nent of

the invention. [009] Figure 4 is a flowhart

illustrating a process to perform ad-hoc comuni cation

accordi ng to onRgrAipE ' ' 010]
Figure 5is a %mha?ﬁ%ﬁﬁa@f%ﬁgpﬁa@ﬁo
(0051 OBrhbSs R n& bfafvdh@on ét 6o [lgt'ieﬂﬁot)@ by ?ﬁ’eﬁﬂ%ol@ tH&fBllowing

of the I nvention gure is a flowhart
descrmuqysania*pw;gp@ym&ér@ysnwhm used torillusiraie, emhpdignents of the

mvenqlggnqm&agrb &gccor ding to one enbodi nent of the
Invention. [0012] Figure 7 is a diagramillustrating a

[006)S! P-"i?hfefl' R% cilagmﬁ iAb{tHing L5380 hlohding @ ANemBsBadniBNihe
he invention. [0013] Figure 8A is a flowchart

l'""Cfitllopust rating a process to communicate w th another M
accordi ng to one enbodj nent of the invent.ion.

[007)¢; gpre 8 4 Jogramy i HEFANE 4 TPbUG FatomeFcardipg e - fgbodiment of
the irveARbA.f Y rangi ng accordi ng to one enbodi nent of the

i nvention. [0015] Figure 8Cis a flowchart
[008] | FigGier BisiatagramrillasifRinignsddMpdd domruniasticisinodule according to one

nage t. nessages according to one enbodi nent of the
embﬁ%gﬁtqr}g emf”ﬁ'ﬂ)ti Figure 8D is a flowchart

oo, 3y BTGRP BRSO ppafation

accomdinpuoend Enbtedandrit @futheainventidnust rati ng a process to
sinmplify bandwi dth allocation and scheduling according
[0010])Figne Seistadthwabatt il fsttdtimgiapreedss e cBHERFOR BT AdNof O@tig]according

pr esent invention is a techni que
to onégm%gg‘mét %Plhquv %n

-range a oC m)de conmmuni cati on. An ad-hoc

[OOIMEufe% ﬁ%rﬁde#aﬂguﬁgiatﬁ raﬁesg‘?(phéq%u%taﬂtddq{bc(me

operating in an a under br oadband
commmweat@@sacg@rémdpdmemmmm@r@ aflieinyeRHAMI cation is

acqui red having a sinplified conmunication protocol of
l001%]r¥%lgmec7ak§ petigeramilpesatingassimplified framesymgtupeagegrding to one

embdlARAtHr ¢ B¥etidd) usi ng the ad- hoc node communi cati on.
[0019] In the foll ow ng description, numerous specific

[0013]etighleB Alsth BOWcHOH illstrddipey procedstto c6mmunicate with another MS

according to one embodiment of the invention.

[0014] Figure 8B is a flowchart illustrating a process to simplify ranging according to one

embodiment of the invention.

[0015] Figure 8C is a flowchart illustrating a process to simplify broadcast management

messages according to one embodiment of the invention.

[0016] Figure 8D is a flowchart illustrating a process to simplify network entry according to

one embodiment of the invention.

[0017] Figure 8E is a flowchart illustrating a process to simplify bandwidth allocation and

scheduling according to one embodiment of the invention.



under st ood t hat enbodi nents of the invention may be

practiced wi thout these specific details. In other
w0 p®vamoes, wel | -known circuits, structures, apdI/uS2007/012840

techni ques have not been shown to avoid obscuring the
under standi ng of this description. [0020] One

enbodi nent of the invention nay be described as a

process which is usually depicted as a flowhart, a

flow diagram a structure diagram or a bl ock diagram

Al t hough a fl owchart na descri be the operations as a

sequenti al process, ESCRIREIQMNer at i ons can be
erforned in paraIIeI or concurrently. In addition,

lﬂoltf 1Han gmbedingnt of thegpresent INYABNOMIF Ajechiaus o5 sherrange ad-hoc mode

comnl%ﬂ&ﬁﬁﬁ i £n h&h8E BRIdBGs ¥hHpukddSfo? BErét hebite ﬁét%‘on (MS) operating in
npl eted. A process may correspond to a nethod

an admosgveawrkawae brradband, Wirglegt sandards Adradchos made mmmumcatlon
s acc{uﬂ*ea Iha @i ¥ sim Ixﬁed L& Akhidalibe SHotBEs Bf e rsxhsdwdﬁueuma@s% standard.

I nclude a tec gque to provide an ad-hoc node
A seceeﬁ%%awwameﬁe YEH) pngtheraddipe mﬂdea‘fpwmseﬂ%t wor k
a broadband wirel ess stand e ad-

:&% ?fd T
100191 3p s followene desrippivaugernpineei e lssali e pet dpdbs Bipwever,itis
undex@t%%ﬂ)th%nﬁﬂ)dﬁh&t@ boaRl iMvimiontRaly b@pﬁ@ﬁ&bcﬂvﬁﬁéut tH8 specific

shor t e ad net work does not hav
de‘aﬂét ﬁ% P%‘ﬁf ’("%@,“C"Sl h"s“‘? lnpwr) girquuts, sirucijres, an P’élugi hayegipt been
showh f/Byoid HBscubivp thE Ghderstaiding o &fis @6x@fipabn.i Ncl udi ng
continuous fixed tinme duration frames. These franes

[0020 'Gnesérabddithewt dithk dmM@nfibe niaylbeadesérithd duseproyesk faiieh is usually
nt.ai.ns a

.control header F . Each of the FCHs
depicfyghs oI P RIobt TPt SAGRERTe BHEraT B Pk figpieny Although
a flowdhait rhinedéesetibé thar dpegatiohs aﬁraye@eatlalr;gucesb, ey efithe @perations can

K fr the infrastructure nefwork fornmed by. a
be peflBre oy R o? Eppcits AP WS B oy sk of iy sl may be r-
arranged;j nAprrmRﬁst is)teﬁmlmixledfwl'ed mmppameds tre dolrepl&Ed by process may
hoc node .comun
corre{fig o Frkindd B RFR SRS R B drethed phanisdiRs gr fabrication,
etc. Wreless standard. By following a sinplified
comuni cation protocol, the SM5 may be designed with
[0021hErhbddisensafpheiveytidrhianlutlh @ t8$,niquestu Iprovide amad-bwe mode

(S2 r 2SO
comrijfitiBn TR HEOAL Sl P e Ao Wl ABRhaERRLY iRss
standiide THivRderoct retw MBaincludes ﬁeech@.ir mgbllmsethamb@rnalyl_oaii €¥Sshavhich are
[ . .
closc%;/ggng %d %@ac\év:omlﬁ V\:[?(E‘gh Elag\’a}tgﬁ:glﬁﬁp@%t(%}gg F]I)ﬂ lpfi;w% a base station
(BS).| fstende itdianplstiver mobiln statipn (SMS)niThe SMS apeyisregwiieless channel
mclu(ﬂﬁé E%ﬁxﬁmﬁ@@i&h@ gmetcnﬁam%@( ﬁﬁé&@%ﬂ% a@&ﬁg&f@m) long pre-

sages, he network entr % rocedures, and

ambl%afﬁﬂwe@ hy &W@hh% { Eagh of wbefﬂng\wes 3 mark or

identifier & RpAGEAThE hd-Ht hadW It s& thnY BHletBi JHY A (Sys%aﬁgdﬂst@ng'iﬂsh the
enbodi rent of the invention. The s sten1 00 i ncl udes

ad-hop AeEvark AT therinfrastgucteresikork formed bpaBSe st at i ons
[0022] The SMS in the ad-hoc network may be significantly simplified compared to the BS

by performing the ad-hoc mode communication using a simplified communication protocol
of the broadband wireless standard. By following a simplified communication protocol, the
SMS may be designed with much less complexity than the BS, resulting in lower device

costs and development time and human resources. The broadband wireless standard may be



130i to 130N, and an ad-hoc network 140. [0025] The
base station (BS) 110 is a radio frequency (RF)

WO e@ei1¥3B2 and transmtter unit or systemthat BEF/USR0HEGI2840
the hub of the network communication. It receives and
transmts RF signals through the transm ssion station
120 which may include a high powered antenna. It may
have a wired or wireless connection to the network
115. The network 115 may be any network such as the

he [Elr%ﬁ)ﬁff% , ThOSMY &L the Mﬁ%s 1% gt%rk h%géﬁoe%n%atible

. : e stations 13Q e any
wrthWeM@égnWhaWIﬁaerwﬁ@t@ss connect|V| ty such as

cel l ul ar phones, person ital assistants (PDAs
[0023}, dihe istyBR] ifﬁ%m@pgwav@rppwc&g mRtinglyde ﬁamitfwetlws of) the initial

rangufé)z[m&iroﬁlc ﬁh&nﬁvﬁ%mo@ﬁmn'ﬂr&&ﬁﬁtrhm gdmbht héssages, the network
registered to't it my be connected to the

entry Reacqdys. pnd therhandugdtvalogajorsandechedulig: el ess
resources such as _tinme and frequency so that the BS

[0024)-kjeure 4 As Aidiaggrmilinsiratinge Sysamol OdAgconding iean %delmem of the
1r1ve:ni1{>1§l PR §ysedth 106 indtides@aSe ¥atibR w10, Qﬂkédvéﬂ@ﬂﬁ NO#@dBile stations

he ad-HhHoc network 140 is a network that does not

130, ‘Pe‘éQﬁf@daﬁﬁ‘;ﬂq hes aveteldfte to provide comunication

S L L T et
systen'i oilit stived 2OthY hiB\of tydn @ abily cditmuaizatiesl Wirédeivesand b@animits RF

As soon as they cope close each ot her
signals ﬁlgyu@éﬁg&(ané%ﬁl%} fiaton, gr{{gptmza'r 1&3 Eia%é}' powered antenna. It
may Hake assdtedesr. witélessasbnheqtionab whe etk 1 18:| Thesetvosiel 1S iy be any

NS t hat. ket th
necwai Sy S e R Rg PERREE drs In A oP ARG BESCN he. Sv
[00261l LI%O Iﬁ]ons %ilg aLI{)gsg &%8 tRlli?TQ?/ Im%g b%oanfylg g% I (Fetvhcesn&at |have wireless
conneanmilmchtdsroel]glar phancSMierddtal dipital SMStahio(PxYys) sotebddk

comnb gt ImBBRHEbt g POLBAL G5, Y B o

registd:l’ﬂd tathelBS 1h@tinworak bé40nmaryedojoahanetwonkid i 5.aThe B&dHAnday allocate

w1releW§ e%PSr%és § c%na% fugd’]lt’r%@ﬁelna g(Q %EE{E%B% %lghﬁt c}ga:ngl%gt%ﬁm}lwé( (DL)
data amﬂse MSes hmyachnhmt ypinkd ) 4@ wislyoutlceldistomve al | t he

mandat ory functions described in the WMAX and/ or
[0027},8b¢ lad-har mesw etk d48ris pinerwprs tleat idop e agt reguire amyinfrastructure to

provdg é&%ﬁﬁ%ﬁlémsérﬁ@eﬁdrﬁpﬁd H(% H@Wéﬂ@ f4b (R¥dee NOBbiAd stations (MS)

t he S np comruni cati on

150, terlépuc %he g‘%p mpgée btlaeawolafr% twl P%w @gg typigallybedlogaied withima short
distantEERs 806n dSthey tHfie VRS to EAH StHED gqeyfb%te‘éw&chldawal ahH Rehrt

in the ad-hoc_comuni cati on may have sinplified desi 5%
organizing thgmselags.t The adshog petygrk 49 lel@eé@ sefyingMS (SMS) 155 that

may e'k@lllz{n%@ Idaiat packé&h With éiﬂtorﬁQmMN(‘fﬂbbn{mstat?&fd 1gombemo§n Ckhe SMS
e user users. agram

may 35%01 have Piﬂ%}‘&%‘ CtiYyhie '&' %‘S%‘Y 867311885 %ﬁb 1%1"%* may

commiunfdteEwith one another through the SMS 155. The SMS 155 may be a MS that is

set manually or automatically to act as the SMS in the ad-hoc network 140.

ik

[0028] All the MSes in the ad-hoc network 140 may operate under a broadband wireless
standard. In one embodiment, the broadband wireless standard is the IEEE 802.16 standard.
All the MSes in the ad-hoc network 140 may also have all the mandatory functions
described in the WiMAX and/or Mobile WiMAX and/or WiBro specifications. Any one of



according to one enbodi nent of the invention. The M5

150/ 155 i ncludes an antenna 210, an RF transceiver
wQ2®71sophysi cal |ayer (PHY) 230, a nedi um accRSBEUS2007/012840

control (MAC) processor 240, a processor 250, a nenory

260, a mmss storage device 270, and an i nput/ out put

(FO device 280. It is noted that the nobile station

150/ 155 may include nore or |ess than the above

conponents. The nobile station 150/ 155 may represent

the MB®¥ iR thel MR dERIwoHN F40/Rha P Beldife SVEMS. NBY REpASliR® the simplified

net wor k 140. 0030] The antenna 210. i s an antenna

commpgucaioBPrewrolpf the braadhan] yielgss stapdard (e. g theiEEE Q2. 1), the

MSes ild18SHE HYSMBN B ohihg APihe aamoctchmrfl@itmay have simplified
communi cation in the ad-hoc network 140. |t may have

desigp 3pd gpmplaxity; fegultingdn iy cmdusﬁfehaPHltasfﬁﬁémbmrﬁ@wwatwﬂ and

convéniénckt6 BENeY of adtge mMay be from 2.5 Gz to 3.5 Gz and
conpatible with | EEE 802. 16 and 802.20 standards. The

[oozﬁ@lgmrm Ql d &¥rarhAfluitsatihgliné fnobllaktatibh |1§dj¢1355f ShoRinMifi [Figure 1
transm tter functionalities

S
accor P Qng cmbgdipent|of ths inveRton. ¢ Eh"cg(f'ﬁrJég‘?S/ 1&?@1“53&“&5‘@5““—““3 210,
an RE ﬁaﬂ&@iv@ﬂzh%?q;r@@i&dl ﬁy@r(mmué) b@ibc%tﬂn?l?cé‘sls gomroldMIA C)
to vert S to an 0 ase an SI an
proces s P40 BIAGPISET 200 e RBDBAI0. BB PP S0y ane an
mpumhy;ﬁn CHO) bevies 280. gna&, naeommmoslumahu@n $50,/1135 @Ay include more

orlesa$ bma;? L he SI &alg:{g 5 t&n#%# e gggxﬁge%%gnyofthe

MSes, @diing ﬂﬁﬂMSog:ythu Sﬂdmob metwiak [1dBE 802. 16 st andar d.

These functions may include channel coding, inverse
[003(]cEHe dntermiacX10Ts amshtenma ddskgneyl foowirtless mohile detite It may operate
ina f?e%}._l%cyarggﬁs t%g Ofg)n aet w1o &b%sZc%)fﬁﬁrpﬁrglgét%er 'I;[lang fh?){:] Metwork 140. It
may hmeioneilrepahim of $1glma@~ﬂlie08) Slinemealmtmddnpntomsfsa:quy:nmange may

be froArR E §r éﬁltzngﬁﬁ 5%?&':%)'(10 pg%ﬁ?l{e?%ﬁ?%?&ﬁ t16 én§ h@ FO <r?“standarlds The

RF trmsoexevesmo 1s[@SMit thar ma}urylemebeuvedmd tcgnshiiter ﬁuagncmahﬁes snch as

ﬁlter%,unC ) ag(#é dg‘ﬁBS@é% ,ﬁil: h&éﬁ%&rrg {i:l gg{_&:ﬂé S)%%é‘gase-baﬁ;l signal and
then tIRT signaltandrig cennednt BE sigmialitordoabogt rage-band S1gnal and then to digital
data, SYNchroni zation, initial ranging, registration, IP

2 connect i vi ty, protocol data unit (PDU) creation,

[OOSIZCﬁﬁ%Y%O H%rm& bh%‘]‘&’al li’z?ye? sn%ﬁﬁ’l%r@%{ﬂ Qurl;&Pons afh one

C, or any other suitabl’e processor
embogimersthe signahpresssse fan%tms %G based ondhe Qgtheawtal é?recalﬁycy
DivisiofP9ufipléNifg (OEDMY Bchrdisgy wRed i %QEEQJ" SDZUISG f8ndAY@erhese

t hreadi.n security, . network, dl%
functions | iBglde chammalfading dn Ysrsdens ?%ﬂerrﬁfﬁvﬁfore’a () for the
transiaitRe pathOard sﬁﬁ’ﬁﬁﬁm@@hoa r%eﬁsm& TrHiQstfbhﬁ (PF DX 8§&dMization, and

m, Cr o Conér | ers, l(jqnal pr sors,
channgl decoding tor thesepely %‘r%a v 6’?‘8? DF BRE ‘GP PTRSERG.an Application
Specific Integrated Circuit (ASIC), a programmable field gate array (FPGA), a digital signal

processor (DSP), or any other device that may perform the required physical layer signal

processing functions.

[0032] The MAC processor 240 performs the MAC functions such as network entry, DL
synchronization, initial ranging, registration, IP connectivity, protocol data unit (PDU)
creation, scheduling, etc. It may be a programmable DSP, an ASIC, or any other suitable

Processor.



instruction nmultiple data (SIMD) conputers, conpl ex

instruction set conputers (Cl SC), reduced instruction
waed7ageput ers (R SC), very long instruction wee™UsS2007/012840

(VLIW, or hybrid architecture. [0034] The nenory 260

stores system code and data. The nmenory 260 is

typically inplenented with dynam c random access

menory (DRAM, static random access nenory (SRAM, or

any other types of nmenories including those that do

0033 Bl 23851 PSS B GH g f lcyre, c
as pronressorswsiafg]lymy thrnaﬂlugteseatmtadmnworlcdmm imedlia ohnriogies single-
core p‘zrgcesso-rhe S‘lgi-coqg %)c% %ﬂ{é)e?@eﬁr%uésg 6gmo'blc]8 hi’&@%ors, micro-

programlnstruc Ions an Porma
contral lensydigiad sigoal processons, a@cfso@lanetbmpmtkrslzq@:tc@ﬂ:prgmsgom; single

instru!:ttiori x%uﬂ tl gattal@ %o &H %H Pef Il Ccomput CISO),
bl ks, P0ofs nBuciion Bt campuism g

I'on “nmodul

reducpd ms&aetmn mcompuwraﬂlﬁsﬁb, veny bmgtmstmtlad vmd (VLIW), or hybrid
g ni cati on processing unit therefore may incl ude

archit cﬁgggne of the ad-hoc conmuni cati on nodul e 265, the

[0034 e%é?ﬁ 140 setls uf)aste%fg @Pﬁ@%{d ﬁaﬂ o’ﬁ‘hé Rfenitfly 66 is tzglcally

onnunlc 1 on NO 5 an processor
implegedtedaritiidprastie sersiom acespewicaiory (@Ré@ﬂh et randonbacsess memory

(SRAR@ 8 ¥nyPSRE ,grf{ﬁegl& MBinbrib Rk IR, gotmggébmu% h& &@dla@se refreshed.

fmuni‘cat | operat1 ons descri elow. In addition,
The memeorsl @68 awayciopiwda imtiplsehannedsefmamornieviegssuple as DRAMs. The

memdxg?k G&Héﬁ ﬁ&’luh@ aial Ih%c Rbminfur?&tionModiAE 988! Bhe ad-hoc

I rmaar e, any conbi nation of hardware,

commywicatign modate265 mﬁlmlp&prqgws B)strpgtionsans, daghiperarfosm ashloc
commfmialbR YorAhe aH '?l @ﬁ)ta@&grktho REGuRNEY. at iRt S iat thyfﬁnctlons of the

I nt erconnect ol nt™- to@£0|nt or connect ed to
ad-hogrgpminpinicatien mcéiyle é>mppyforrﬁ by the Mix(eproseisee 240 in whole

orin ]gine AR QW?\oc 'cbnin%rﬁéﬁ?foﬁrﬁ%&tsﬁﬂg tuhﬁtthéréft‘)ré a9 rlﬁ@ﬁdﬂ?ﬁ{y one of the

i nclude any interconnéct or bus such
ad-hOPéﬂnprnwc&Pomﬁfb% 65, Ith MAG RFRsessor BéP)a C@@'"W elsthe ad-hoc

commdRic4BH8 ModBf! 268 arfdtihie NIRB) proca¥Bér 2400 LR Ate &@or a specially
Interface (SCSI), serial §’ and Direct M

PrOZryRIEH PERSESIODMI) AnYeRrecessing 381t t&%én%gegf%rfrbﬁhage hpg FoBgnunication
operaBidits dBRYriSddBetowr! T hdditibh) ftﬁé B&hbe Bomufithicbiof @Qﬁzessmg unit may be

files, data, ons. The
lmplegxeat%ége whols erein gt by har r; P E OB en gy combination of

hardwiBsTR6ft®are, GAIHAGVagH. Sk (CD) read-only menory (ROV,
digital versatile disc (DVD), any other nagnetic or

[00350 Thie ctmﬁtoohﬂgm od bus 285 provides s fact tor[ﬁ:giphdal/dmces The

intemﬁérgq\ég_gféggy] e q ?)—cnﬁotgg rrggrq%ngedlgkg l%gf ecf' gncgrs] eFf)r 6anty, not all
intercamvcescaré Shget f Itnsrcdﬂtéinblam:d thatthe uiibﬁohﬁ@t @8% nty inelyde any
mtercgrg}f:cE 8ralgus su&é aB gggal?&alaéor%ggne%? gntgﬁorilp&:g EP@ﬁt P Eﬂyljegse
Universal Serial Bus (USB) Small Computer System Interface (SCSI), serial SCSI, and
Direct Media Interface (DMI), etc.

[0036] The mass storage device 270 may store archive information such as code, programs,
files, data, and applications. The mass storage device may include flash semiconductor

memories, compact disk (CD) read-only memory (ROM), digital versatile disc (DVD), any
other magnetic or optic storage devices. The mass storage device provides a mechanism to

read machine-accessible media.



nouse) for user interface. [0038] Figure 3 is a

diagramillustrating an ad-hoc communi cati on nodul e
WQBe®74¢3082 di ng to one enbodi ment of the inventPORHUSZNE012840

ad- hoc conmuni cati on nodul e 265 includes a

configuration nodul e 310, an acqui sition nodul e 340,

and a communi cation nodule 350. It is noted that the

ad- hoc communi cation nodul e 265 may i nclude nore or

| ess than the above conmponents. Furthernore, any of

[0037] %e%\éﬁvﬁe lific By aRS VO {Eﬁzﬁtp%%ﬁ)ﬂ 170 BFHCHBAL. € The VO

Clrcult , a SO firmmare no
devncemﬁymmaeﬁww arfaﬁmmﬁ& angpp menmde\rlw feeg., keyboard,

mousgpg;%];er'mﬁrﬁgpfl guration nodul e 310 configures an
hoc node for a first nobile station (MS) operating

[0038] rFl Qt!ﬁ'e 3ds BQEadSh MidtrRE ah 2A-HYcR3dRAN cMInEh68&8e 265 according to
tandard. | n one enbodi mtent the broadband w rel ess

one embaﬂmmg of theripeentionE Bhgad-oc goramupifrtign maduli6ipiggludes a
conﬁé?ﬁlrgn&f-’mohglérﬁ@ Wa&lﬂﬁsxﬂ&‘ij fadaB e 8P a 3SAmuhitation modéxle 350. It

paraneters include an MS name 322, an operationa

is notsci that thecadyhag WR@?%U@QWOdHW@Gﬁr‘B@U’@ﬁWCMﬁ 98 legs g the
aboveT&ﬁnl%?\%ht%t Ipa%hrrﬂ&é Ean324k thé abmnepbn@ﬁsrmgebé&apleeqeﬂm by a

node 334, and an autormatic node 336._ The name
hardmczcwayt Beéoftvare/HEnWaE Hadte AT any combination of rli)arclmre Feftware,
and figh$Rkayed by the SMS in the ad-hoc network 140. [0040]
The acqui sition nodul e 340 acquires an ad-hoc node

[00393 A& fi gﬁﬂaﬁan RAdul3 B Sonfiguidsi MthdIBOdE ffr iadTst mobile station
pr ot ocol. e broad Ugg W I el ss standard. The

MS):&’B&‘I?P&E i S‘ha QT PRI ﬂ:‘Pﬂ?@ a9 wirelesystandprch Jnang
emboilithért @he Rdadgiandiwitdlessathmidad s CRIHEE 802.06.. ThE €onfiguration

C sitj on e 340 ma S mer 345 to s
moduF S Gonitenfes e e dnode pArapatsry 3D, LIRSk paraqFe incyt;an MS
name [328; ﬂ'_ﬁép'é’rmmﬁnfouaeﬁﬂmrﬁmﬁﬂons Wb 326) and fregiiericly Iﬂf|ﬂ5nneés 328.
out, it t es, that r is, C et ed. .
The opffationtanoiii Boiugrat b mods ase: B NS masie Hbad &1 automatic
mode 338! Icmne gms |n@d1e|3&2giﬁ@ beeosed|[d3 QlélelﬂaTJi{h ef theIN8 hl’mhttaahlvg(iﬁhy be
.. ND onmun es. W t | east another usin
dmplatyﬁ‘g %§Sh$€lglscrfﬁggu 3%??‘% HFté”efFf( gﬁg The conmuni cati on )
[0040@%% a%gu? g%oH%?odﬁgotp §4(§ ?A‘%ure]; ﬁ gid cfl%nTHlJo ecc%gnrgump{t?otnqka%ng a

orma erati ons,
s1mplifiwttccmmwhczit;pm ﬂretocokmﬁjhe d)aladbaln¢)wutb69$tanrlardh €lhe acquisition

modu\@ §<ﬁi s%%.iS hgt ﬁﬂ%ﬁl 3 §%ug{lg tlHjﬁlt!aEEFas%oo% tﬂeGAd—hLQ 9 Z'iﬁhtlj\n{ccasltion. The

gure rrsa wehar ng a process
acqmpumﬂ orodulecB4omay ssmatimen B D te et e oeatch getierd. ohie timer 345 may be

mmaﬂgﬂ%g/ ;{Erg %@mﬁ&% Y ?@Ehﬁf; Wg&ﬁ e &Bﬁnzt?xggé)ﬁ t”Pan&@ateT(that the

any one o es 1 n oC net
searchh periqcHs gampleige. | DIRIGeUB6TmaY AR ba teeinfiabeed Sr yonext search
penoéqyﬁgbggies an ad-hoc node for a first nobile station

[0041] The communication module 350 communicates with at least another MS using the
ad-hoc mode communication. The communication module 350 uses the simplified
communication protocol by perform a number of operations, actions, or tasks that simplify

the communication protocol of the wireless standard (e.g., the IEEE 802.16).

[0042] Figure 4 is a flowchart illustrating a process 400 to perform ad-hoc communication
according to one embodiment of the invention. The process 400 may be performed by any

one of the MSes in the ad-hoc network 140 (Figure 1).



(M5) operating in an ad-hoc network under a broadband

W rel ess standard (Bl ock 410). The first M5 nay be the
woBorhato3execut es the process 400. Then, the pPODESH07/012840

400 acqui res an ad-hoc node communi cati on having a

sinmplified conmunication protocol of the broadband

W rel ess standard (Bl ock 420). Next, the process 400

communi cates with a second MS using the ad-hoc node

comuni cat i on (Block 430). The process 400 is then

[0045]6({}ﬂ61{1§'i‘ﬁﬁT EtQaDpAr%]:e 51498 gnf"}%ﬁréi]gn Hh.90E l?rﬁfcfe for 3 fltrst mobile station

strating the process own in Figure
(MS)capsratiggrie ap adecHstvorsdmdere brogdhand wirelees sansdaad (Rleck 410).

The fitst MSemh? bE Me 191'3 thﬁ%éﬂtem rocedS400.1 ThRerd rtl%:ﬁﬁéeé%o acquires

configures ad-hoc node paraneters (Bl ock

an adzhpcHpedmenramyaicatien Bawng ﬁélm&mu@pgnmhmotm ofthe
bmadﬁaﬁd Jln%ﬁcségfahe&df(ﬁmmmt Neke, u@ﬁ%@es%b@fé%hﬁﬁﬁn%s with a

I ncl ude a name, an opérational nmode, encryption
secondely@,usamhﬁ addws megdecdommunisatiornBlesk #3he The ProceseA00 is then
termih&ikg€ndl y nanme assigned to the M5 unit and may be used

by the SM5 in the ad-hoc network 140 to display to the

[0044]58Eure B8 aGRSVAHakANatrAIMGRnEProchR A0HBYA in F$lfe Q'to configure an
automati c node. The manual npde allows the user to set

ad-hocpodanesorting ionasmbpdimentpfijie BiveRHOMS i n the ad- hoc
mMgetwork The automatic _node autonmatically searches f

RS TARD: thegraress AP conlisyes advRos Biada PATAMSIES éB]°°k 510)

The aiielﬁfcﬁhowﬁér_ﬁﬂnetewﬁxcﬂﬁ% Ipafantdrs thdt 98y be @seB ot HESIVE.
When there is at | east ancﬂ:@fo d during the sear h

commuupcaiien. (Tesqipiramgtess maydn narge. g Qperational 18
encryihsn péyu; @Ad fredlericy chhrels. erma m;t &fne {sQQske1 fridngly Rarfie | hsi gned to

art illu cess 4
the MY i i b iy b i SN e Bl LB ey to the user.
The @mbgﬁgﬁ%&@myﬁeamﬂﬂmﬂﬁﬁﬁe of aﬁtbﬁm_ahﬂ \fﬁfttehl he thAidY Inode allows
on rQges eter S e eratloa
the uszb fset BoRde SEE MG B & MS Bt SHBE e gIgRE AR Sho The
autonﬁtlganma?bmaﬁgh&lyémdrvcﬁés fou taf ISMI$S €irttD MhenTmereriamszMS found
.. node is the i.n i e

durmgngr?ﬁ%rr:ﬁ yegw,ﬁg? g%\gcet f]eés geéét q%c tEgl "Sggf a&fk}enq%,{g 1S atelcast an SMS
foundogherirgg the ledrclmadeod‘rml}e device ddwinte usa tGh8lecmitle SMB. Bhe process

.aytomati.c [0048] If the operational node is M5,
5101?%5"5?1—8%5?‘23420 searches for one or nore SMsSes during

004 5S35 )BT A 5l B SRS HGRg i o
ad-hocheode cammamyatimsidcotdmg (@Wnlm)lentl df thoinvehgon.

Jorocess 420 di splays all the found SMses on the
[0047] i UpnnaS T AB Tathegmoedse 42@ deterraings thecapefaionakmeds {Block 610). The

operag)ﬁ‘zﬁ b REmay BE aRy BRESFa ARRUAIRSA shdBlInCslforidGe mblie BITRE knanuat
0, the process 420 determ nes
mode is the mode in which the operation mode is set manually either by the user or by

default. The operational mode may be a MS mode, a SMS mode, or an automatic mode.

[0048] If the operational mode is MS, the process 420 searches for one or more SMSes
during a search period (Block 625). The search period may be set by default. Next, the
process 420 determines if there are any SMS found (Block 630). If so, the process 420
displays all the found SMSes on the display to allow the user to select (Block 635).
Otherwise, the process 420 goes to Block 640. At Block 640, the process 420 determines

the user selection. If the user selects next search, the process 420 retums to Block 625 to



the user selection. If the user selects next search,

the process 420 returns to Bl ock 625 toconti nue
waearakdosyy for another SMS. |If the user sel ectBCT/US2007/012840

term nate, the process 420 is termnated. |If the user

selects an SM5, the process 420 goes to Bl ock 660.

[0049] If the operational node is SM5, the process 420

searches for an available or enpty frequency channel

(Bl ock 670). Then, the process 420 starts ad-hoc node

contifR T foP Bn e MR- 1PR S EORmiR) (kb Ssst4PBls

termnated. [0050] |If the operational node is
tenma%t@@n%ftth@: usriselepts a8&dS 4the psecgse il seasito Fodp@ur | ng
search period &fel ock 645). The search period may
l0049s1e1f theyopgrationak mogg s SMS),the jireress 420, searehes doran il F‘Pleé’ﬁ empty

frequ% dh‘émfléi QBM‘H?O? g'rha? tﬁ@?{o@& SQQU s@é}ts(a@-l%kmé@éomﬂnﬁmcanon

he process goes Bl ock 670. O herw se,

as an aﬁdl@(éwaﬁ%logkéaﬁwsd ’él‘he"t §ENgtedd SMSes for user
sel ection (Bl ock 655 Next, the ocess 420 allo
[005q1 HEtheQperatignalinads ‘sa%?t%“'( E?FWC%G 0 sqqrehes fPﬁé“ SMS during a

searclp E@ﬁ&ﬁ&lﬁé’l@@ﬁ)ﬂr}ttﬁ selrcAGreiog mmds: é‘eemriirﬂ‘é%t INémvuhUprocess 420
e sel ect ed Bl ock 66?2:?%The ocess_420 is th

detﬁf’i“%'fn%l’t%‘tﬂ dyring, the s P &%??‘af*ﬁerPg%ess 420
goes ﬁ) BlodR670. @@he‘rwmxem%tﬁra@dsy #20 d3p1a3€ @mm@b fwmu tsms& for user

eGP B S BAEEL B0 oh B S Y ok 660
Then] tha pEdtictd 4XCRarvLart 4dA6¢ triods cgﬂﬂn(n'i'&ﬁbnmiﬁ] theRelebictiSMS (Block

rangi ng i rval | RNG 720, P UL PHY PDU nessages 730
665)'(@“%@8%385%% ﬁ’ePé‘E,‘EPV%tF‘?T ransmit transition gap (RTG
. Q52].. The 710 ncI a_ ..
t00s1] Hewr s Skt thyitfling G PRRA AL Gl 31 Jac3grdingto one
emboBimdnit lo§ the/ihGentibne 'Fﬁ‘é—k:?xfpéhﬁeﬂ)frdme stmmhrb G000 eshidedsea Dh®HY PDU
DL bur.st 756 andthe n the a
710, §piigiiiterd iR SR LERED 285, A hdia) Prg il iRNG, 220, P
UL PHIYNBDUS thesshgexs730e s« 730e dnd an exceivElTerah<thit adsitay g RIT'G) 740.

be used to store the nodul ation type of each UL bur st
[0052] The| RDIc PHOf PDREmMgERgad 18 anpdudss atpredanitie 752D frasses agrarol header

R R i TSI oy AR 3 S 70

and theeryaabes onerSdsen@hn ad-bok natweriDL4B uThis iTfeématiari isdised to calculate

t .
the tul% Q)?fggrtﬁla% dgn % pa lg?ﬁhe N’é%ﬁg lls %ng% KZ fi‘xlatlon
type Qfmcwmwmmlaﬁéﬁ a@eEQCDm@SS@gﬂé@ thag thet U@Ddsem&e may be

ormttéd Mk 8750 Inaly R cAstNAed ’i@%ré@nmtﬁﬁidnq &Sf the DL burst so
descri bed Iater [ 005 ]@ The UL I ncl udes a

that thy RCEhmeesagy may&ﬁ anpittpehr The mburah”éﬁ%lﬁclsse%@bmaaqubmessage

762, NMAC&Q&@h 16 MACTPBU RGUNED PERL 85Ea %&mﬁ%m@ ThEBI Wurst 756
ocatln the UL burst interval for the UL PHY PDU

packsmlqh LA messages-ni heseanessesefidlgamay ibs siraplifzgd for the ad-

hocrrﬁfdfe%@hn‘MH EdioBY dedyiedGabt.i si on between the UL PHY
DU nessages, each sent by a different

[00_53] The UL PHY PDU 730; includes a pre-amble 772, an UL burst 774, and an SS
separation gap (SSSG) 776. The ranging process may be omitted by allocating the UL burst
interval for the UL PHY PDU 730; long enough to eliminate the propagation delay effect
which may cause collision between the UL PHY PDU messages, each sent by a different
MS. The SMS PHY may synchronize the UL PHY PDUs even though they do not arrive at
the exact boundary of each scheduled UL burst start time by pre-pending the pre-amble 772



M5. The SM5 PHY may synchronize the UL PHY PDUs even

t hough they do not arrive at the exact boundary of
we2aoh/1$vbedul ed UL burst start tinme by pre-penPCTyS100012840

pre-anble 772on the UL PHY PDU 73Q . The pre-anble

772 is sufficiently long for the SVM5 to detect timng,

frequency, power offset, etc., which is al so needed

for rangi ng process om ssion. [0054] Figure 8Ais a

fl onmchart iIIustrating t he process 430 shown in Figure
{
on L SO0 158 M b RAL 19 BRREOS LR (e st et

' tmnngxrfmssc)«l mwmyffp@r ¢toy; mhagh is @hsgtnegdmi rangjeg process omission.
nplification tasks in blocks 820, 830, 840, or 850.
[0054T|Fegere SiAnis|ai flowechartgHustzatiog the puwicess 430sshepn iniFighre 4 to

comnﬁﬁmww&ﬁtahemepmi Q&fa}dlﬁé 1d Hife ShERERRACCMME §hv@Rfon.
standard (e.g., TEEE 8027 16) enpl oyed by the MSes in

(0055 rifp(fi\dS'ﬁQﬁTnﬁfe"ﬁi’B&sé 490 m g%e%ﬁﬁ @6 feadt3bheBHke SdriPdinblification

br padcast managenent

|
tasks 'rrgéltglalgse%{(? BP0 28?408305350 nSb%e simpliqation gashs | proyide a simplified
comnfARGoH tpPot@l:defoﬁé Bfdad@bshdSeaes dtzﬁﬁla{'ﬂe? kIEE302. 16¥employed

process is then term nated. 0056 ure 8B is a

by the M§ﬁ§ name aidl'lFQstiﬂrtHPIknb*Q r?awmreeféss, 438 Wygwhfx initial gAneing

locRA20 P beddiRhdt nYaraBBAEMINAE A BISEK 8309 YR 0QRHEBEO R b
(Bloc t he ?nventl dn 2 a3057 ong§$ART tr?g process ‘gE(B )0 '

band\ps'éﬂf dlapatien m‘bg‘theswe%f logle 8YPe ribe; RSﬂ%esa A3Q & them gefmwated
bl ocks 822 and 824. The process 820 may all ocate
[0056]Fignre 8B is arfiqwehardlipsirating the R}roFﬁﬁ-Tg”Po%B}”é\}% Feure b&%o simpiity

rangif®PadcofdiRE 1Pk @BPodiiRrnibf thElhveblilsn. each of which is
transmtted froma different M5 (Bl ock 822). The

[005UsRST ART, the)prodels B0 thag peffogm fat Rastune cinhaopdohtidiisor actions

" moe,ﬁuaza@@%yﬂﬁ@kgst@@b@%ﬁ%@%yse%@?&%@@gﬂer@au@emw

to preiBgticollision batvedn tHeOOBPHY PDWUseeB ofowhich isommisaitted from a

oo L LUST h rocess, 330 shown ure 8A to
aifrergpy M3 PPzl 0B PRERSTAR RESEsnyes CaE B of gn UL PHY
PDU @itesagsioo thicitiate detecting aha desudinggthe Tie PHREPD8DRy arl SMS (Block
824 andardsﬁk trg%aﬁe DL di um Access Protocol (DL

)- proggss FTHR2%%annel Descriptor (DCD) and
a C r o
oo Rop STy RS e P SR3D58n Ty W sy
broadh4§P mane erders mseaghs ragcardingrtoané cmboﬂmumt ofithetipvermion. The IEEE

d N I
802. 19%3@%% li&?odrurcln% ltlﬁéﬁleg.ﬁﬂg Acggss%gt Hgllh N W Downlink

nsmtting r adcast
Chanmal Regenptot (RED) ane plisk £hasned Wﬂ"f"@n CUCBHN angssagehThey DL MAP
d nd
B PRIED (L T Dt
mfonpatmetsfsUB @ormyTlpfeDC& BV CDaiastudg dewatink gad yplink, respaetively,
chanrié{ uﬁ‘&ﬁﬁzﬁﬂﬁ "ﬂaﬁ’dnﬁ&hfg tﬁgé bt%%as&%@nag@ﬂ{ing%ssag%s a BS’s own

process 830 may MAP nessages
functlonalxty whlch may not be needed in the ad-hoc mode commumcatxon and may be

simplified or omitted.

[0059] Upon START, the process 830 may perform at least one of the operations or actions
in blocks 832, 834, 836, and 838. The process 830 may omit DL MAP messages by
packing all DL MAC PDU messages into a single DL burst (Block 832). This is shown in
Figure 7. The single DL burst 756 (Figure 7) includes the broadcast message 762 and uni-
cast messages for the MSes in the ad-hoc network 140 (Figure 1).
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packing all DL MAC PDU nessages into a single DL burst
(Block 832). This is shown in Figure 7. The single DL
wWheogt43036 (Figure 7) includes the broadcast nRSHH§®07/012840

762 and uni cast nessages for the MSes in the ad-hoc
network 140 (Figure 1).[0060] The process 830 nmay omt

UL MAP nessages by calculating tine offset of an UL

burst using nunber of MSes in the ad-hoc network and a
basic CID (Block 834). The UL MAP specifies offsets

oo fel LD G35 . BHPIn lEb) <BRbhn  of an1.

burst Usingtnantbet pfiMSen ﬁmthmd—lmc negwark andeaablmlc CID |(qu¢b§§4h ofThe UL

s SJRRE ST AT, U 0N L8R 5 It

boundary ofi dowdlink endrepléinkyiine A 2 staftjtitaglinferzation iy apireeded tﬁLt does not

t T4X0N |
orangs by el Lt B 8000 ELSAL HBAID e s
and alj lMSes minhinig dngthe hﬂd@amwefmay havedfixed deifanjt valee of UL stat1 time,

TTG 9?% llﬁ“fi@ 928 %@fi?fﬁ 740 aééﬁmw @E{gu?é 7] Nﬁgzxs'(xg?% g;gcaqgenﬂe time

offsetRifahe Tl et whish inallasated fapitsalf wding thetfgllawing pasemnetgrsp(l)
numbgggﬁ &e%h N xfe'i\gbﬁc Hﬁﬁ%ﬁé}x g%éﬁwtp@F@h ngfln guke 7). The

e ot her l'ds may used for descri
FCH 754 hnsumeqa topdespaas up Thé qul@%ne\m busts, ppgobwhishtis eﬁed to

descrﬁi%@L ghrs'?ﬂ?%arw thel 'oYﬂéi{'ﬂ'é‘ihst 199){ ph 9&&1 ok d@ééh%tn gQﬁE tnhﬁ’!ﬁer of

er of basi c

MSes rﬂétheSdmOWStthfetlmemffsptr @fe%PC;' ﬂeﬂebwspbx flmuimaﬁheRahglPﬂg- burst
pom&#ﬁ%&mé%mﬁ éﬁﬁse§e{22 tVbashEeID (vhﬁéi:ens %m&d% thOfindphgied

use e first UL burst
IRNG- R§A’s<ml§gli léwgupg)ﬁemonméngﬁrseg%@t b3 §1\ﬁ%y1fdh¢ Bagip QIPf the MS
is 1, m%@&@’ﬁﬂsm%&QQOf@Mnﬁgél&p information in a FCH
(B ock 836) rressage i ncl udes UL bur st profl l e
ich is use for notifying the dul atjon t ..
00614 R0 Raplast ﬁ%g A P e LT RSB PO e g mod g Gy gformation in

a chmdcncsdsaﬂ eAtheDRekshgd incTudey PRSbutht rafife wiickibsed fbr notifying

rst in th ure 7) SO t
the mdglatig By dH POt e R SEa o e S auay include
the m3dGlatiey tﬁeﬁbf edch ot iKJe R Sbngeinhiie ECE! T84 (Rigusk 7hso giat the SMS
4 Fr ofile, E##ﬁy{on code, transmt/receive
oes potfeed {9 B’ﬁ’ag%laﬁt CS386% r ecei ve/transnmit transition
gap (RTG (Block 838). A DCD nessage includes DL burst
[0062]rKifei precesk 830 may sirmplifyf P Gid micsaiga by ekeludingUPl burst profile, frame

duratﬁ%%%%éra%@ﬁuhﬂ%? v eiﬁéﬁ&' F§) pgﬁﬁ] ﬁlg:gic Jg&tgzglqtql?]ﬂé@gﬁsition gap
(RTGEBldckt838) A;Ib@Doﬁessagmpktd% Dldegstrprb’ét!: which freusedifor notifying
the mzﬁglasﬁﬁ W %éz%lghemﬁmnwnsmw& lﬁﬂaﬂnﬁ e he VS 4y

RTG 740 because t hese val ues

excludePLbeursteprofile hesausgl the mpdylasion typeref RE bt isdageriberhie the FCH
754 Y TﬂL SMEHRY léQ@luﬁE lm@&&ﬁ& dlibaBilod %oa@ tﬁé wb 715, R TG 740

ssage but ma)t/) i ncl ud SM5 nane' fiel
because these values may be set as default values in the ad-hoc mode The SMS may also

exclude all other fields to simplify DCD message but may include the ‘SMS name’ field
which is not defined in the IEEE 802.16 standards. The SMS name may be used for the MS
to display the list of scanned SMS for user’s convenience. The process 820 is then

terminated.
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which is not defined in the TRF-E 802. 16 standards.
The SM5 nane nmay be used for the M5 to display the
wo p@v/1ed03scanned SVMS for user's conveni ence. TPET/US2007/012840
process 820 is then term nated.[0063] Figure 8D is a
flowhart illustrating the process 840 shown in Figure
A to sinplify network entry according to one
enbodi ment of the invention. During the initialization
process, there are many stages according to the |IEEE
(00631 e dt 8B Q%d@&\g&m-ﬁms%rfﬁhg ir&egseﬂ(ﬁéﬁa%ﬁ'ﬂqzlgwelS‘irc‘toammphfy
res%onse nmessage and transmts it for each request
networh@g@ym@q@msrte ong embediernt iof; thednxentinge Pygag the initialization
proce§§ RER bfcAhhPPstaR dBEFdRl LlodhSRYER %OQ 'lmltdnfdhﬁﬂ The H8Hhakes a
pon START, the process 840 may perform at | east one
dems’@n ap buiiden aﬁtsveﬁ@ Bessage anshisansmits) ipfqr sagnrequgsty Thgsgtasks are
not n&ttd iP4P ad-R86 moe LofthduniddinendRkéBior® Hﬁayslicr@llnbflﬁed he
network entry procedures for ad-hoc nod e

conmmuni cation. [0065] The process %@ use fixe
[0064) I/pan START, e R5pass SAR My ReriogR a4 Fastong ‘?féhTo Pg?rastons or actions

in bloQ:EPMl rsdgxs4aBlsaa k43 3h16, 44 8451 Mhebd es&éiaw&fsas%bhmhe f8twork
significantly reduce the number of trial
emryé’EﬁPSFiW&P ‘t‘fn"‘:‘ﬁg‘b‘lﬁ‘i“ﬁ EBMUBIGAHAN.or  scanni ng phase.
[ 0066] The process 840 may excl ude power, timng, and
[0065] rBeyzocass 840 aaly usefixeddtfaah vialueaof framiel diirati(ﬁﬂgidrtglchc prefix

(e R PRt FHFE B umicd data ol s B8y Sincihny reduce the

numbet bheiapborhbidatiGss durldgtheesartteor stahnidg@hhee.i dentify a
MS in the ad-hoc network 140 (Figure 1). [0067] The

[006@ C]l%%ep%??egsg ?ff(gﬁ%efléﬂguﬁggm?'ag ﬁ'}u?té ﬁ?{%#deg{g%offse 1?1format10n in an

lmtlahBtlg\ng kespBhecine$48¢ (BIohk 84H\IG\srdgscnhod qaﬂaera thdSe dataenay be

excluﬁ&* ﬁﬁg%@fﬁlg&%ﬁéﬂg@i@g {)?sxc g 8 % 1deat1fy aMsS ;n

theadbmcnétwowﬂﬁ’lgmrsdl)ay a list of cormunl catl ng MSes
for user's convenience. [0068] The process 840 nay

(0067} "1?1% Lﬁ?@&sg £G 07 lhélhae 0899t h@ﬁde@ﬁoPYdeHﬁﬁl?&nJﬂ %@) to identify a

ues automatl c _repeat request

MS in w&glﬁlémcatcrwkr@d@k 8430 Fhe IRNG wayénclplest MSaame which may be
set by B08%r. THe MS afRSs RGCddIR¥Ed T tHR IBHESEU2. e §tad2l] Rnay be used

(@ aut hori zation and registration (Bl ock 845). The
for the IS idigplpy Rebiss of communisatingMSea fQIHRT 3 2ON\GRighGEe 1)

may not use private key managenent (PKM protocol. The
[0068) BHe 6k eS8 84(Y Rifaly BRi pIRisi ddhability Uégohaﬂoﬁlbg Qking lmaeHWfabR values

set by the user al | Qr t he d t
of auigfops Yensat e SARRD Tpadh FoaphglRb pifie a1 eatfine mode @lock
844).encrypti on node. [0070] The process 840 may skip an

opti onal process as defined in the broadband w rel ess

[0069] The process 840 may skip subscriber station (SS) authorization and registration
(Block 845). The SMS and all MSes in the ad-hoc network 140 (Figure 1) may not use
private key management (PKM) protocol. The payload encryption key and encryption
algorithm may be set by the user manually or the payload may not be encrypted unless the

user turns on the payload encryption mode.

[0070] The process 840 may skip an optional process as defined in the broadband wireless
standard (Block 846). The optional process includes at least one of establishing Internet

Protocol (IP) connectivity, establishing time of day, and transferring operational parameters.
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standard (Bl ock 846). The optional process includes at
| east one of establishing Internet Protocol (TP)
W@ oovneetoByi ty, establishing tinme of day, and PCT/US2007/012840
transferring operational paraneters.The SM5 and the
Mses in the ad-hoc network may use a manual |y user set
| P address or an autonatically generated static IP
address in which the |east significant byte of the IP
address may be derived fromthe Basic CED. [0071] The
The S N T Sk o riSmn i, SN, 0 PR ARthess or an
autornatipgl y izgneraed vatie B address p1 whichghe leastsagmbeant bite afghe IP address
may ¥ @MW frtalthd Bagé cBBr vi ce (Q0S) which is described by
many paraneters and is used for the BS to schedul e the

network traffic. These may not be needed i n_an ad- hoc
[007HctReopnecess S48 mgyessialish asinalseonpgetion nymbered Ry bagig CID (Block

847).00h¥erAh€ [EBR 302! 16Q andAkisSa MSBACmGRIPIE Wi ANc i ctdéns to provide
,nunberede\t))(b Basi¢c CID. This connection nmay transnj

Qualigy, gt Pervase Qo) whighis degaribgd by many.paramsterygnd is ysed for the BS to

schedti G IEBRG kI TRFE A0 Fhese[ARy Rt bENecBELTEASadHEL hdtWwork. A MS
erform oag' or npre sinplifications ,des%l bed. above. .

operating ofthe ad D08 MPACINPHETT ALY AMHEREFCLion o FAF siaels fannggtion may be

numbefedby BasiE MID! THid trinkatiothal RRNHNAGAE FeRDR AN@pes bidata
i gure, 8A to si ngr:lti fé/stsbandvvi dth all ocati on and

Fi
strearg, s el 43 PAREHRERLTBES 8 %ne. embodi ment. of t he

i nvention. [0074] Upon START, the process 850 sets the
[0072Cltedprotesy 849 peayoperfopimn@et dranoreGidplifidations dekcgibedtbove. The

Prweéfeg),(%gsftaéry%ﬁnﬁ ecplef ault (Bl ock 852). The | EEE 802. 16

a few types of schedul i ng method such
as unsolicited grant service (UGS), real-time polling
[007 X drigurseBE istaFB)wchagyilimetzating] the praskss §9 shewniio Figure 8AIp, simplify

band\ggizl{n~I aﬁgéa(t’xrcﬁ'l%nﬁ @@eduﬁf\ g acc-[)@&ngio éﬁ% ?ﬁ)ﬁo&i%e?np 15 Rﬁvéﬁftion.

connection to alfocate rame. In addition,
t he BS receives bandw dth request nessages from.the

[0074)ddron X ARG the precrss $PRgety mﬁcjwﬂ*?dh&m tyee phenngeliPHipynsolicited
grantR8AAM IGS) By Bdtadt (B108k 892). CTHITEEIOBE €4 s1aRdas define a few types

referring to the transm ssion history and the QoS. .
of scheging metaodyuch e upsalicued grant semicet(USH). reakume polling service
(rtPS¥ %ﬁﬂtémdwuﬂg&erbﬁe NREPSY bedl effdes AIEH @ec. THIEBS refers to the

comrhml cation. |In the Ad-Eﬁc negrhv\oé‘g{, t he gI\/IS and es .
type ofegpch sanpsstign dnallesats UL syhiieme; Ihadditigedbs PRdeceyshandwidth
requesNReSsapefibintBe MES, SitracRGegRiRteRICAT &Nt HRY deEideShoWwanuch

def aul t. he cess 85Q is then term. nated

UGS b T ro .
ba“d‘f’bjér? !%b%?lé‘ﬁéfﬁdsm e ‘Efﬁ’é’e%‘fﬂibw ring o thedr W%ﬁ‘?’b‘ﬂsﬂ?ﬁ& and the
QoS baanigawreaﬁme @ﬁ;d&yteb aonheztion. frhﬁm?emﬁoa@iﬁayaroe lbe he&ded in the

conbi nation thereof.. T t erm har r ener.
ack-hof JPaeL Sy a et A 1 B RE M SMECRG RS may upe only one
basic @enmectiohas deszribed abs veo rEgsehedulingtypeaf the connection may be set to
UGs By akapoPt i cal .

The process 850 is then terminated.

[0075] Elements of one embodiment of the invention may be implemented by hardware,
firmware, software or any combination thereof. The term hardware generally refers to an
element having a physical structure such as electronic, electromagnetic, optical, electro-
optical, mechanical, electro-mechanical parts, etc. The term software generally refers to a

logical structure, a method, a procedure, a program, a routine, a process, an algorithm, a
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mechani cal , el ectro-nechanical parts, etc. The term
software generally refers to a logical structure, a
woreaohoeBo3n procedure, a program a routine, a PCDUSXNS7/012840
an algorithm afornula, a function, an expression,
etc. The termfirmvare generally refers to a | ogical
structure, a nethod, a procedure, a program a
routine, a process, an algorithm a formula, a
function, an expression, etc., that is inplenented or
formlﬂgbzpﬁin‘égoﬁ rhnal:xlﬂ?e.rsgn%r QcStrhd! @érH{ ﬁ‘mg\gaxg cnéﬂaﬂg t?ei’af‘snigraylogical
EPROV) . Exanples of firmvare may 1 nclu
structyye me@bed aprPeere aAsTan). agpwline, afpreqess. BnElgAiimg a formula, a
functﬁ)tnr Hﬁt:kt;rgsmw %ﬂ: 'tml i€ mgfeﬁ'{inle@ &Q:H Bﬁ@fe% ififa }Ta'r&\mﬁ@rsﬁucture (e.g.,

e el enent s of an enmbodi nent of pr esent 1 nvention
flash are@mye%QM HEFROMhe Ee@aml@ezjﬁgmwe mqyemlsdmﬁ@code writable

contrgles(f&%sﬁﬁé{'ogﬁé J&tﬁ&f&@’aﬂ\ﬁ{eﬁm' Fr?l@ﬁ&lté@% dPb A48 61 fitware,
actual code to carry out the operations described in
the elgmentsio @memmm«mttqﬁ ¢he prosant ilrmmtlem argcrgeentially thaqrendgtsegments to
proff 3 R RE7 S THBS QUSRI ARt 8 coe o cay
out thgcaperatiops desesided in one embediment efthp inventenmnricede that gmulates or
mmul%leg '@l?é ot e hk HrégraRY dricBlle ent@CarfbS 48R4 in a processor or
nodul at’ed by a carrier, over a transm ssion medi um
machmqaeaccgﬂsw@wéwm entamsntted by e computsir datpesignakembpedied in a carrier
wave, %Bgﬂﬁ zﬁ&ﬁﬁﬁ@b% Q%aﬁ‘?&%*ﬁ'tﬁan@ﬁ?éswﬁ mEBYm. nﬂle“‘i':?ocessor

an medi um t hat ce}'n s:‘tore transmt, or transfer
readamﬁ Frageessible medinmp) &S mAchingdeadablearsasressibig msung  may include

any mEfdth 18at 264 S8, HaBsR bR linemaios | BX4rhPIBE 6f the processor
circuit, a sem conductor menory device, a read only

readahterﬁfrrpace‘m\acce%ﬂ?l? FerivrR ifsyde anelesteonih eiecyits ag?lalrﬁ?asvféor
evicBRNad cAly heRRdYy @k@tvgt h ﬁaslﬂnﬁﬁimﬁ% eqlas%&e(;s;agmmmable
ROMn@a’

an optical” disk,” a hard disk f1ber optic
)t Hepnysliplcsigue rRpPARIjsK G REM anppiicalgliffupdprd disk,
a fibet @pic Heailah, IM@Mid MEuedey aar) mg el THeAlonsRRerlafPagR Snay

over a transm ssi on nedli um such as el ectroni ¢ network
includgaiynugnal that caR RIOPAEHE OYer HrANsmissien MsAum sigheas efgetronic

netwdrk th&nnes, Gptidd) €ibey] @ir 5@ 8ctRIHh gneay, IR lidRyVet apiefcode 3egments
may cogg)uter net wor ks such as the I nternet, |ntranet

O B CBRUED e REkA D AR heR sl oMH@e) fica i he machine

accesgibld mkdiuaf maH By Eabblied in Iﬁl Qrtithe bf MEnWaSass Thk enddBHellidtessible
dat a t hat en accessed b

may include.informatio
med“éf“r’r’%%“ﬁ’éﬂe é‘}iﬁ%a‘f‘ﬁ’em ”nﬁhﬁb “f*l?“;?éf?sé?‘mgi’ R&AS Waﬁ“&ﬁgh
machiife taqkrfeﬁﬁ tldlﬁﬁpéi‘aitthﬁfi oglaemms d“Ebehm?bbne "&g«a ﬁ?ﬁiuﬁb eccessible
um,ma) o inclu ode enpedded there
medi R aRIE sfidE Brodta (e R AL et + LR ioiterh S0 gy include
machperréaﬂahsiet dfmieap peﬁbxim nml m‘imsﬂrdnb ddscaibed @abovidl €THecterm “information”
or dziltﬁ f g?renatters totaﬁg ype oafI info eéo? {heaft 1esresnr¢:]:t 8e<9 Po¥ g%/lgltne-readable

#i°6hn enco I'ne-rea
purpgses. fDiserafore] litemey orcdydel grogaayn, cudé dde, filggtcam code,
data, file, etc. [0076] Al or part of an enbodi nent

[0076321}1? &gpég{] Xgéﬂ i?xﬂﬂoﬁiménPSf éhmmgﬁ‘g?a@% i 1§1ﬁ%§d by hardware,

Irmnvare, or any co ereo
softwhre; dnfirmwarsp br sy ecombjnation thergoé The hardware, software, or firmware

element may have several modules coupled to one another. A hardware module is coupled
to another module by mechanical, electrical, optical, electromagnetic or any physical
connections. A software module is coupled to another module by a function, procedure,

method, subprogram, or subroutine call, a jump, a link, a parameter, variable, and argument

passing, a function return, etc. A software module is coupled to another module to receive
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el ement may have several nodul es coupled to one
another. A hardware nodule is coupled to another
wore@waheosy nmechanical, electrical, optical, PCT/US2007/012840
el ectromagneti ¢ or any physical connections. A
software nodul e is coupled to another nodule by a
function, procedure, nethod, subprogram or subroutine
call, a junp, a link, a paraneter, variable, and
argunent passing, a function return, etc. A software
varia[Bd gh&rﬂéerg oé}gbl%gntg SRR ek, IRIYL & e?:erate or pass results, updated
recervevari ab par amet ers, ar gunent ters,
variatdes; PoryRis.OHC t & fg@pi\é@rat@dwe m@gpleéég |at1@theuweﬁtﬂed>y any
comb}h%hbﬁ‘ b E&md%?é Rﬁcﬁé&ftw&& Eoupfhrnig rﬁ@ﬁ‘(@&@amu 'A@hbr%wfé&“ Qbﬁ&iare or
to anot I nat i on har dware and
firmwagt mpdule maxbe le?%%@o@na@@@eothp\r hﬁﬁm software; Qifigmware
moduflf, A HidBRE MalRikel R J%‘ftv%e 8RR GniePradito ﬂﬂﬁa&fwnh the operating
anot her hardware, software, or firmware nodule. A
systerpawRiling AR hepladons A medylganay alse bep hardwase driverde cppfigure, set
up, mitﬁﬁ:% akhd%ha 'Pe&h% PRI TR ¥ HaRdW 44 R 28. AR J;Ji'ﬁratus may
orm A nodule nmay al so be a hardware driver
mclucgow cgmbanation; of hardwaye ol are, ané@ﬁmwe madidgsye d at a
to and froma hardware device. An apparatus my

[0077? WhilkléheahRvertioRitiad BbéOdesefibdtbindvahCof Etfal@mBodiaitsts, those of
i rmavare modul es. [0077] Wiile the invention has been

ordingry skil] wdhe ar W‘é‘r‘ﬁ%"g&‘fze Hhe ImVERBY IR dignitad{g dhe gpbodiments
descri®ed) bR Ein B& bdcticéd WhtB ndddifivdtion dn@GDERItoa Wikldh thdirit and scope
invention is Q@F(%lnlted tqQ the enbodlqgﬁ ﬁ descri bed,
of theyppendgd qlimsy SRS it PE SREAF AR N PG dnsiqd of
hnnnﬂ%thln the spirit and scope of the appended cl ai ns.
e description is thus to be regarded as illustrative
instead of limting. CLAIMS What is clained is: 1. A
nmet hod conprising: configuring an ad-hoc node for a
first nobile station (MS) operating in an ad-hoc
networ k under a broadband w rel ess standard; acquiring
an ad- hoc node conmmuni cation having a sinplified
comuni cati on protocol of the broadband wrel ess
standard; and communicating with a second MS using the
ad- hoc node conmmuni cation. 2. The nethod of claim1
wherein configuring conprises: configuring ad-hoc node
paranmeters including at | east one of a M5 nane, an
oper ati onal node, an encryption key, and a frequency
channel , the operational node being one of a M5 node,
a serving Ms (SM5) node, and an automatic node. 3. The
nmet hod of claim 2 wherein acquiring conprises: if the
operational node is the automati c node or the MS node,
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searching for SM5 during a search period, if at |east
an SM5 is found, displaying the at |east found SMs,
w@bdoomiog2 user to sel ect an SM5 to connect t o, PERUS2007/012840
starting the ad-hoc node communi cation with the
selected SM5; else if the operational node is the
automati c node, setting the operational node as the
SMS node searching for an avail abl e frequency channel,
and starting the ad-hoc node comTuni cation as an
ad-hoc SM5; and if the op@ﬁ_] node is the SVS
node, searching for an avai e frequency channel ,
and starting the ad-hoc node communi cation as an
adwhatiseMamed is: The method of claim2 wherein
communi catl ng W|th the second MsS conprises at | east
one of: dnitial ranging and periodic
rahgl ng‘A"g‘?t F §"‘%Toadcast managenent messages;

sidapfighdihg en BE&hoo lhlroderfbf ¥ firt lsHi Bk tfon! (MS speeitingtifl an ad-hoc
al | ocat i chedul in The nethod of claim4
netwogk gnder,a g{%ﬁﬁ?@ YVHEleshit ?’?dﬁr rangi ng and periodic
r mgumgmmam&&ﬁoaé cér?ﬂﬁahw@ﬁ&rlx afnlunghlsﬁﬁpmﬁagcdmﬂnuﬂieaﬁon
st dnterval su ent y long to prevent
protot(:?LilgftE‘?BWa '\ﬂe‘@ﬁe ﬁ@fgf‘bz’aﬁ“ | ayer (PHY) protocol
d adoanriimitat{righith aBscAWEdS Bi the adheb thady comrmmgcation.
preanble on an UL PHY PDU nessage to facilitate

e ot ool Rl RRh A9, et cdrbu il cBbp ARt o
meavafigneng adrbos ayele peramaters éaclading @alnastome offa:MS name, an
opcra%%llltﬂlg& qg ‘éﬂé 501( Pﬁ aggg ﬁ‘% a?‘anﬂélo h%c Cf%@ mode being

sages 'by ess coh ro
one orﬁ ladtis cmdedaswm MS((SMS) meds agé @n antomagicgnoedyl. e
burst; omtting uplink (UL) MAP messages by

caj cul aThJ‘ﬂe&bH%f@faﬁlﬁeiwﬁéreﬁﬂacthrmgrcﬂm eftg nunber of
MSes in the ad-hoc network and ‘a basic connect| on

i b He gpesationalmpds is)the aptomatip gnods asghe MS mrdenel
descri pe@fchidddet SVES 8898g R¥edr@ichétiid)g modul ati on

if at least an SMS is found,

displaying the at least found SMS,

allowing user to select an SMS to connect to, and

starting the ad-hoc mode communication with the selected SMS;
else if the operational mode is the automatic mode,

setting the operational mode as the SMS mode

searching for an available frequency channel, and

starting the ad-hoc mode communication as an ad-hoc SMS; and

if the operational mode is the SMS mode,

searching for an available frequency channel, and

starting the ad-hoc mode communication as an ad-hoc SMS.

4. The method of claim 2 wherein communicating with the second MS
comprises at least one of:

simplifying initial ranging and periodic ranging;

simplifying broadcast management messages;

simplifying network entry; and
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information in a frane control header (FCH); and

sinplifying a downlink channel descriptor (DCD)
wore@sag®3by excluding DL burst profile, frame PBUT/aS2007012840

code, transmt/receive transition gap (TTG, and

receive/transmt transition gap (RTG. 7. The nethod

of claim4 wherein sinplifying network entry conprises

at | east one of: using fixed default values of frane

duration and cyclic prefix (CP) index; excluding

IO%Yiﬁﬁhfyirig‘%dﬁﬁwx&iﬁ%%&ﬁfﬂﬁeﬂﬁyscﬁé&ﬁﬁg information in an

initial rangi ng response nessage; including basic

connection identification (CID) to identify a M5 in

t fse ad-THecmehibwor klairf i whdrsig shapiifyigginidallrhfiging and periodic

lation by using fixed default values of automatic
ra"g“?ge P“%ﬁéablé’g%/t node, fragmentation node, and
patlscaingrapliak (EIIKJ) bitso gméisansifﬂaehrzyatdngrtomem collision between

S et R e e A

P ipRE-pesding & ot psrgamblel avai UDIRH Y PDHS inedsbageto Hgrilitate detecting

it oSG BBl SRRTCCLE 11 oot 00 no 1

andestabllshlng a S|ngle connection nunbered by basic

gla6 r[1) d vvl8 ?t?{gc a??‘gﬁL an éﬁh‘iﬁ? ﬁﬁ%%%%%%g%%mem messages

Composﬁaﬁﬂeassmewfng schedul i ng type of connection to

u T
ol oS ADIL) S ot phot ol (EL.RH) hesclgeclfpaciing DL
mediurn agess donteol AN AGspriotacobdah upjt {EDLD messaged lmoe*cmgle BIL burst;

Egﬁh{r}ﬁ] 119,!&6@ 1\?&? mdsaded %g%aﬂulzmngq ﬁ?ff?& RELATUISburst using

a con guratl on ure an
numbggjo em@efaérhoa nefwerk ang|s; baélcwatlmwn(lﬂe)nfwém@@
I rénﬁﬁlrn%dann%nﬁ%h)ﬁmejf demﬁtorgd@rmq@ﬁ Bgke w i&h&ﬁﬁg modulation
st anda ; an acqul si tiron no coupl e
inforraggim i@ fsame eonten] ieadar dFgEYiande an ad- hoc rmde

C QIH%lWyﬁ%td QSR EHanAe1eSR b @SCIBP HIEdNE %S"e‘i@ludmg DL burst
protocol "of the broadband wrel ess standard;

profile.frammderatipn Aodf FanEmitsenst wransitianesapdd i) @m%wcma/@naemt
transiti&n gmm;at e wth a second M5 using the ad-hoc node
contruni cat 1 on.

7. The method of claim 4 wherein simplifying network entry comprises at least
one of:

using fixed default values of frame duration and cyclic prefix (CP) index;

excluding power, timing, and frequency offset information in an initial ranging
response message;

including basic connection identification (CID) to identify a MS in the ad-hoc
network;

skipping basic capability negotiation by using fixed default values of automatic
repeat request (ARQ) mode, fragmentation mode, and packing mode;

skipping SS authorization and registration;

skipping an optional process as defined in the broadband wireless standard, the
optional process including at least one of establishing Internet Protocol (IP) connectivity,

establishing time of day, and transferring operational parameters; and
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11. The apparatus of claim10 wherein the
configuration nodul e configures adhoc node paraneters
w0 p@i7aeiosy at | east one of aMs nane, an oper at PONEE2007/012840

node, an encryption key, and a frequency channel, the
oper ati onal node being one of a M5 node, a serving M5
(SM5) node, and an automatic node. 12. The apparatus

of claim 11 wherein the acquisition nodul e perforns
operations conprising: if the operational node is the

ams?aq;?‘tshlﬁg ﬂ'%q@f:or{rﬁgt g@n?ﬁﬁ?rep%&%{ag . o_r SMS

ar perlo is found,
dlsplaylng the at |east found SM5, aIIOMAng user to

seg ect fpe %oh%femmctvh&&m aﬂqﬂﬁylagmmidh?amaheﬁ and
mode communication wth the selected SMS, else if the

scheduliag gomprises 3depst Pac pfie aut omati ¢ node, setting the
O%Etmgbéenédulmgdﬁpééf ddhectibn BRARORGRIIGaRGefite @1GS) by default.

avai | abl e frequency channel, and starting the ad-

nmode conmuni ¢catii gn.as an. ad c.SMS;, and.if t
oper at i bifamme @?c?l%lewémlm%a&%&m ﬁrgﬁqsa ptaggard is an

Institaiéaf Eldtfonid SRLEREYcalBAgiAters AIRER 8Ot li6Ngaridagd. ad- hoc
node conmuni cati on as an ad-hoc SMS. 13. The apparat us

of claim 11 wherein the comunication nodul e
calhuni Aatapparaius kotpeistigcond MS by performng at | east

0 naecoqlffl &u?at%l 111&%’1119 & J:L%:ft&élgﬁl anl ?&] gb@ glo%n QOIpae fil‘s? g{o%lle station (MS)
operzmmgph iah ud fhgc metkuk kmdclt a yr;oadbajutwnpibsﬁ S}amﬂgrcti an d W dt h
SRR s SEBAEHRA Wl Lo EIAUSRBRIAIND Bl B
modes¢amphivhigation having asnmmﬁg:drv@mmxparqmpmcpb@fghn Yrangband

wmlgsesrsf[%;{ D Gndt | east one of: allocating uplink (UL)
it erval sufficiently long to prevent collision

be segemunjcatitrymodale conpled t¢ pﬂ\@cqpxsmqmcxnbdtdatcacqmmumcate with a

Fiqg) 298 $roc FhieR. idh @ long preanble on an
sccmﬁL IW“%%B rresgg\ge t°o°?“‘%f'll tate detecting and
decodi n_ig the UL PHY PDU by an SMS.
11. he apparatus of claim 10 wherein the configuration module configures ad-

hoc mode parameters including at least one of a MS name, an operational mode, an
encryption key, and a frequency channel, the operational mode being one of a MS mode, a

serving MS (SMS) mode, and an autpmatic mode.

12. The apparatus of claim 11 wherein the acquisition module performs
operations comprising:
if the operational mode is the automatic mode or the MS mode,
searching for SMS during a search period,
if at least an SMS is found,
displaying the at least found SMS,
allowing user to select an SMS to connect to, and
starting the ad-hoc mode communication with the selected SMS;
else if the operational mode is the automatic mode,
setting the operational mode as the SMS mode
searching for an available frequency channel, and
starting the ad-hoc mode communication as an ad-hoc SMS; and

if the operational mode is the SMS mode,
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15. The apparatus of claim 13 wherein the

comruni cati on nodul e perforns sinplifying broadcast
woravageiment nessages by perform ng at | east oneCD1S2007/012840

omtting downlink (DL) nedium access protocol (MAP)

nmessages by packing DL nedi um access control (MAC

protocol data unit (PDU) nessages into a single DL

burst; omtting uplink (UL) MAP nessages by

calculating time offset of an UL burst using nunber of

MBes | . ' nnection

i denti ﬁe%%ﬁr%ﬁfo?%& f){))ima\girg%‘t:@r%gfgﬁpﬁﬁﬁﬁ&channel

descr i prasting tded-heswade commuaidatian ag anradqiog SMH:

information in a frane control header (FCH); and

Siapl i Foteipparad@yer didith FNABRIN tRTehiriMEat{dAGhbdule

nmessage by excluding DL burst profile, frame duration

commygggates; with te seFpnet PSTEQTEIRE éﬂe@%ﬂﬁmF?ﬁ’G), and
I RERpNSAdg MR rangif g i m%érm&&ﬁﬂﬁﬁ@ G. 16. The
apparatus of claim13 erei n the communi cati on nodul e
pSHRRY YN hrepdGast apagsmeRbMessagey by perforni ng at
| @a8pLON: Rtwoksédisy; hhaed default values of frame
duratjon and cyclic prefix (CP% i ndex; excl uding

pSteplifyinghangwidth allocatianandsch¢qulivg. i nf or mation in an

initial ranging response nessage; i ncl udi ng basic

cqnnecty.,on identificati ClD)..to identify a i n

" S HeCerRa s o T8 EDrhereithie Gompbpymbdint Berforms
simplifgipgtinaial camging amsl pegiotlicvadgite by Hetformainges 1eist entt ofiat i c

r t. request e I t

pZa@é?antgg r‘rug) 1&% (g&.ﬁ?&%srt] gR ala lﬁfﬁtgigﬁ@%ﬁn %H g?}%%gt coqggon between
UL physgpad layat (RHY) protgnol detaamitdBDlDma¢sspgescast as defi ned

[ L rel es K j . .

o5 BEdthe BT tinbe B, SLEIFPDY kSt tlticate derecting
and déqudengebe U BHOCBDU byPan 8Mhecti vity, establishing tinme

of day, and transferring operational paraneters; and

establ i shing a single connection nunbered by basic

Clp. 17Thempparagisafslaim bt whergimihe Sommumisatioptyaodule performs
simplg?ilﬁg‘ﬁ}b&ﬁfaét%aﬂﬂg@%ﬁt RELsh LBy perfdidgy hiNBadeBRLVE:AL D

ocation and schedul i ng by ‘performng at |east one
oPmiYng doyplink (B madivm asecss Pratasrl & gsgages by packing DL
medi i 88 els§ LoMELI PVBAL) SBESELE 8ath HERXPDY)) 8ds8ddlet intd & sifgl€ DL burst;

apparatus of claim 10 wherein the broadband w reless .
sCaHed pliak {HL) MAP mgssagss by calculaging timmeftsst of an L gpurst using

numb&&f MISEs fn t.ﬁmla BERocHRBvdk antianssiconAdbtion i8tiRAton (CID);
¢ %%trtinsgl arr]lgdplink channel descriptor (UCD) message by including modulation

information in a frame control header (FCH); and
simplifying a downlink channel descriptor (DCD) message by excluding DL burst
profile, frame duration code, transmit/receive transition gap (TTG), and receive/transmit

transition gap (RTG).

16. The apparatus of claim 13 wherein the communication module performs
simplifying network retry by performing at least one of:

using fixed default values of frame duration and cyclic prefix (CP) index;

excluding power, timing, and frequency offset information in an initial ranging

response message,;
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an antenna; an radio frequency (RF) transceiver
coupled to the antenna to transmt and receive RF
wGer@nak®3i n an ad-hoc network; a physical | ayePCT/US2007/012840

processor (PHY) coupled to the RF transceiver to

process the RF signals; and an ad-hoc conmuni cati on

processing unit coupled to the PHY to perform ad-hoc

node conmuni cation with an other nobile station (M),

t he ad-hoc .communi cation processing unit conprising: a

CREILGINE Mabie RoHREHHLR idchFRMibDIED)AB i@dnifP & MO UL the Ad-Kbe

first nobile station (MS) operating in an ad-hoc ‘
netwoiki wor k under a broadband wirel ess standard, an

aGRippiigd bR cHpEbiliey AHHaEN bY ubRE HRATdetE¥dIQR JTadidntatic
to acquire an adhoc node comhuni cati on having a
repeatiegpest (ABR) Bt fagmentatiop merdse ad packingempeleadband

Wskﬁ;‘ﬁﬁfgss§kﬁ'ﬂﬂ_6ﬁ£ﬂionaeﬂﬂ égis@AEB}I cati on nodul e coupl ed
to the acquisition nodule to communicate with the

( | h
otskimPIngn RRtingat pProcews-assefinedin the breadband viglespstangazd, the

optiorfll %E@ék@fncﬁlc@ﬂ{étﬁ@as%ﬁé 8f EstdIBhin@ Thicont FroteBolPRYL Rnectivity,
configures ad-hoc node paraneters including at | east

establighing,img of day,And transfesiing apsational pg@meters; a%cr ypt i on

K @¥tabRéHing@a kiRl eonn¥ciidipmiiibered B bagie @bl onal node
bei ng onegiof aMs node, a servi ng?/S (SM5) nobde, and an

automati c node. 21. The system of claim20 wherein the
adqui siTheapparatud of op#ind I3 wherjrethetcoamsurtcatjioni modigde pefforms

. the er.at i pnal de i.s the..automatdi c node,or the |
simp|fye HAgEaR Aloc BT SeiRehirfy by FobieFolRsE b o 5
| setsinganhsaiBng sypeceafrednnetitopltaynsgicited gadnt saaiie (UgkS)by default.
SMS, allow ng user to select an SM5 to connect to, and

start i egi/)%maaq]isl @Q:.Iém{jﬁ) wHEIGH 'ih%%%zflﬁa% Ui&eié}E I§]tandard is an
_selecte M5, else if the operational node iIs the
Institute 06 Flactronierand, ElsetricaldgpginreroEEE) BOAAP standardas t he
SMS node searching for an avail abl e frequency channel,
and starting the ad-hoc node communi cation as an
ad®hoc Afastersgmprising:
an antenna;
an radio frequency (RF) transceiver coupled to the antenna to transmit and receive
RF signals in an ad-hoc network;
a physical layer processor (PHY) coupled to the RF transceiver to process the RF
signals; and
an ad-hoc communication processing unit coupled to the PHY to perform ad-hoc
mode communication with an other mobile station (MS), the ad-hoc communication
processing unit comprising:
a configuration module to configure an ad-hoc mode for a first mobile station
(MS) operating in an ad-hoc network under a broadband wireless standard,
an acquisition module coupled to the configuration module to acquire an ad-
hoc mode communication having a simplified communication protoco! of the
broadband wireless standard, and
a communication module coupled to the acquisition module to communicate

with the other MS using the ad-hoc mode communication.
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if the operational node is the SM5 node, searching for
an avail abl e frequency channel, and starting the
w@ebonoe3oapde communi cati on as an ad-hoc SMS. 20CT/Ukm®07/012840

system of claim 20 wherein the comuni cati on nodul e

communi cates with the other Vs by perform ng at | east

one of: sinplifying initial ranging and periodic

rangi ng; sinplifying broadcast nanagenent nessages;

sinplifying network entry; and sinplifying bandw dth

cat I T

o o iR SERERN D Sherad inel TR R RGAiE Ebfghtes ad-hoc

mode| ppsaretgrsdneldimigat igaghone ofradMS) naeme, jap Hperatignaldaede, an encryption

key, z{rJdFaElEé% 92 &l@arﬁﬁ:ﬁ If'lqé‘&%rat?tfhal fifdde 'i)t:ingrd?)eqf arﬁg%@&et Y's€rving MS

a machi ne-accessi bl e st orage nedi um
(SMS)mdmmanmtgma@mdet hat, when accessed by a
machi ne, cause the machine to perform operations

CONPr i STHkysfeRNbf Qbinh N0 wierdA tHiOscqiRGford ﬁbd@lefﬂef-f%hns operations
nobi | e statlon (M5) operating in an ad- hoc network

compgisidgr a br oadband wirel ess standard; acquiring an

aqdf hﬁ%pm@.%nmmmism h@BABY imitdlie?r SheMS fnogé
comruni cati on fgr otocol of the broadband w rel ess

st andar¥garching fop mAvang ageafeh PeriPdsecond MS using the

ad- hoc jrpdigast QITOMS ¢found, 25. The article of
manuf acture of claim 24 wherein the information

causi ng t he HaRIRYIRG thyatdeast ELYRAIMP: guri ng conpri ses
It Ef or rra:] i on z%ll'wlng?'ﬁl&ﬁo@&@@ﬁfm{&to%oﬁﬂ&hthQndCaUSe
e machine to perfor ions coO :
confi guring %ﬂ“ err?fgbo‘gﬁ‘f’ FrEpEmnt Bd’f‘ﬂbthﬁtseﬁe‘étﬁgtSMS;
Ene of egsd\isfmatmmﬁﬁaats meahtomdﬁ méde, encrypfJI ion
ey, and a frequency chann node
be?/ng one ofS¢ 5%\%‘?‘ yB%““B éé??f; tﬁggﬁ‘g@(’gﬁode and
an autonat | Cseﬁfb:d&lgﬂ)ﬁan'ﬁhﬁlaﬂéfréd;&nef' ch@itief, aatiur e of
clai m 25 wherei.n the formation causing the chi
o per for m UAnE KHRced B ogs COPMBIAUPH 3 A8 ALTOC SALS; and
aGEtevperatipnal Mdddls ke SM:BJﬁledé he machine to perform
oper ati ons risin Ia&)/g t he operat|1onal node is the

J8ds
aut omat* PTG Onen fresiencx ehanonl A8 or Svs
dur i ng startiagthehadsked mdde cémaiunicatish asian SdMBoc SMSiund,

22. The system of claim 20 wherein the communication module communicates
with the other MS by performing at least one of:

simplifying initial ranging and periodic ranging;

simplifying broadcast management messages;

simplifying network entry; and

simplifying bandwidth allocation and scheduling.

23. The system of claim 19 wherein the broadband wireless standard is an

Institute of Electronic and Electrical Engineers (IEEE) 802.16 standard.

24, An article of manufacture comprising:

a machine-accessible storage medium including information that, when accessed by
a machine, cause the machine to perform operations comprising:

configuring an ad-hoc mode for a first mobile station (MS) operating in an ad-hoc

network under a broadband wireless standard;

21



di spl aying the at |east found SMS, allow ng user to
sel ect an SM5 to connect to, and starting the ad-hoc
wore@e/1¢3082uni cati on with the sel ected SMS;, el SECT/I1S100E012840

operational node is the automatic node, setting the
operational node as the SM5 node searching for an
avai | abl e frequency channel, and starting the ad-hoc

node conmuni cati on as an ad-hoc SM5; and if the
operational node is the SVM5 node, searching for an

av, 'ghéﬂl Can' JLANEREYe EHARR cariBh Hasihg aldiMpLlifiPcAlriffcation
mode  communi cat | on as an g hoc SM5” 27. " The article
protoge! qfdhe braadband wircleppstandasdigidr ei n t he i nf or mati on

c %&ﬁrﬂﬁhikﬁﬁag‘@ﬁﬂ laRBcdrid M%rlfsi}{g‘ﬁhe QAR rhéde CmMbihadidie
second M5 conprises information that, when accessed by
a machi ne, cause the nachine to %e/rfor_m at .| east _.one

of2%per Bhg #tislefmpanubacivre oficlaim 44, vherepnihe information ¢aysing the

machmoﬁﬁfﬂoﬂdic@nﬁgﬁ%g@émﬁﬁmaIiﬁfby:ha@mbn@@da@a_tacer@sae&_syﬁrﬁﬁachine,
nmessages; sinmplifyi n%,netv\ork,ent.ry; and sinplifying
cause he RACHING 1 PPHLLT OBFFALARS UMARRIPS ng.

configuring ad-hoc mode parameters including at least one of a MS name, an
operational mode, an encryption key, and a frequency channel, the operational mode being

one of a MS mode, a serving MS (SMS) mode, and an automatic mode.

26. The article of manufacture of claim 25 wherein the information causing the
machine to perform acquiring comprises information that, when accessed by a machine,
cause the machine to perform operations comprising:

if the operational mode is the automatic mode or the MS mode,

searching for SMS during a search period,
if at least an SMS is found,
displaying the at least found SMS,
allowing user to select an SMS to connect to, and
starting the ad-hoc mode communication with the selected SMS;
else if the operational mode is the automatic mode,
setting the operational mode as the SMS mode
searching for an available frequency channel, and
starting the ad-hoc mode communication as an ad-hoc SMS; and
if the operational mode is the SMS mode,
searching for an available frequency channel, and

starting the ad-hoc mode communication as an ad-hoc SMS.

27. The article of manufacture of claim 25 wherein the information causing the
machine to perform communicating with the second MS comprises information that, when
accessed by a machine, cause the machine to perform at least one of operations comprising:

simplifying initial ranging and periodic ranging;

simplifying broadcast management messages;

simplifying network entry; and

simplifying bandwidth allocation and scheduling.
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