VETHODS FOR NETWORK THROUGHPUT ENHANCEMENT [ 0001] The

present application clains the benefit of the United
wEk@bmesssps ovi si onal application 60/973,591 (fiPerserwod/Bo03s7

Sept enber 2007), the entire contents of which are

i ncorporated herein by reference for all purposes.

Techni cal Field [0002] Enbodinents relate to the field

of conmuni cati on systens, such as ad-hoc radio

conmuni cati on systenms, for exanple. By way of exanple,

enbodi nents relate to a nmethod of transmtting data,

such as OFDM synbol s. Background [ 0003] An ad- hoc
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plurality of adhoc radi o comuni cati on devi ces,

wherei n the comuni cati on anong these devices is

sel f-organi zed. The plurality of devices are able to
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I on oup, and w thin the comuni cation
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. Frequency .Di vi si on | tiplexing (OFDM is a widely
‘ncﬂg’é?gat?‘g?:%ﬂf%ﬁéeSfJFrﬁn%?g%ﬁ%l!:B‘?lgaﬁe& conmuni cati on syst ens.

OFDMis a multi-carrier transm ssion technique, which

di vides the avail abl e frequency spectruminto nmany

subcarriers, each one being nodul ated by a | ow data

rate stream OFDM can Xeehnical Figldh. speed

dat at ransm ssi on and hi gh spectral efficiency. So far,
[0092) er AmbgfdirpDivrdiats del thet field anfconmannicatier sysierns, fsyeinas @d-hoc

such as the ECMA standard. [0005] As an illustration,
radid\cdrhRusivitionrsysteias, Sonexaofpld. By EGMY exampldaenibgdifnents ndate to a

spectrum between 3100 to 10600 MHz has been divi ded

methdDf b4ndrhigGigaiaty stehns ©OF DM 6fimbols.

Background

[0003] An ad-hoc radio communication group generally consists of a plurality of ad-
hoc radio communication devices, wherein the communication among these dévices is
self-organized. The plurality of devices .are able to discover each other within a range to
form the communication group, and within the communication group, they can
communicate with each other without the need of a central control.

[0004] Orthogonal Frequency Division Multiplexing (OFDM) is a widely used
technique in ad-hoc radio communication systems. OFDM is a multi-carrier transmission
technique, which divides the available frequency spectrum into many subcarriers, each

one being modulated by a low data rate stream. OFDM can achieve high-speed data



with a frequency bandw dth of 528 MHz. A nulti-band
OFDM schene is used to transmt information. A tota
W@R009AB531b- carriers are used per frequency baP@dI/SG2008/000357
operation, for exanple, a plurality of ad-hoc radio
communi cation devices tend to operate as an ad-hoc
comruni cation group (beacon group) in a particular
frequency channel. Wen the ad-hoc radi o communi cati on
tramdensspasind high spacttal eficiancpincion sgyesal pf (FdRY! hasadrgandards have
equi libriumoperation are tuned to a particul ar
beehpatfeensni, subkantle EQNi& schadardes end up using only up to
three frequency bands of the avail able fourteen
[0005]EURRCH RIAREStionVaA QRY Rlrrert Yerfi6H @i alle IROMAI stafaed §f], the
the three utilized frequency bands is only used up to

spelitn tHRiwedn 8f 06 8 1 H0TBME: Thall B¥CHTidRP 8118 frdquency bands, each
resFectlve ti me-frequency-codes). The above transl ates
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a plurality of ad-hoc radi o communi cati gon _ deyi ces

as am addiop Gempragication grAYR| (BEACPB BT i1k é‘sParé?‘B*H requency channel.
provi ded. The nmethod may include a first ad-hoc radio

Wheo threadnstradin compiuoisatin davices - hpastioudari bsacagrarein wider aymal
devi ces' group transmtting a first OFDM synbol in a

equilibriim bpeatienare tsodl team gertichlan fleqeagy vbgnneh rthe devices end up
sel ected for transm ssion in accordance with

usiﬁg lapuapay theepiregicpat bedds, oft e fvadabie nfoyrteeanfrequency bands.
including a plurality of frequency sub ranges, and in

MdréifeS AMReqh R VAL $i Ot i tHR tHRE utllided fre@HON Bamid-if 06y used up
radi o communi cati on device of the ad-hoc radio

bqlﬂlrl]éi ! &SRes GpQHR il RY®MiTd lilR-PeqhBRYWbdes). The

N
synbo second frequency sub-range of the

ab(Iv% Gansiitey toﬁ%%ﬁecn\wl‘f{agé hhd Jh%tiﬁ?&i%qu of frequencies.

to

[0006] Thus it can be seen that there is still a need to improve the existing standard to

increase the point to point data rate as well as the overall network throughput.

Summary

[0007] In one embodiment, a method for transmitting OFDM symbols by a plurality
of ad-hoc radio communication devices in an ad-hoc radio communication devices’ group
is provided. The method may include a first ad-hoc radio communication device of the
ad-hoc radio communication devices’ group transmitting a first OFDM symbol in a first

frequency sub-range of a frequency range selected for transmission in accordance with a



frequency sub-range is different fromthe first
frequency sub-range. Brief Description of the Draw ngs
wO 0@983sskh t he drawi ngs, |ike reference characP@r/sG2008/000357
generally refer to the sane parts throughout the
different views. The drawi ngs are not necessarily to
scal e, enphasis instead generally being placed upon
illustrating the principles of various enbodi nents. In
frequeacy bopring pajtete she frpquenny range iinahadiegrp cdiratitytof fggquency sub-
described wth reference to the follow ng draw ngs, in
rangéy, ahd inthGsarle shwiission titk petiod tai secondfaddubetradio casiimynication
comuni cations anong ad-hoc conmmuni cation devices
deviéd &¥ tie @-haé rAI0S corfhuRicEUIABVICREL groip denntigi®g agyecatt OFDM

FIG 2 shows an illustration of a nmethod to transmt
syrfdPh Sy SRehE f@&&ﬂEg 'sﬁﬁ-rir%e QUTahe TRGHnTH thngdf whetkin the second
i nvention; shows an illustration of a

fre@%%? fipt ﬁ{xéer f@ﬁ ént g(:)QMhé Yk ?xleauéleg iyl faﬁ@e to one

_ I nventi on; (b) Shows an
illustration of a net hod to transmt OFDM synbol s
accordi ng to anot her enbodi nent of the invention; FIG

4 shows an il | ustfi@tnQeripfiod bEthEMrAGshAS shown in FI G
3 (b) in nore detal shows an 1l lustration of
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In the following description, various embodiments are described with reference to the
following drawings, in which:

FIG. 1 shows an illustration of ad-hoc radio communications among ad-hoc
communication devices within an ad-hoc radio communication devices’ group;

FIG. 2 shows an illustration of a method to transmit OFDM symbols according to
one embodiment of the invention;

FIG. 3 (a) shows an illustration of a method to transmit OFDM symbols according
to one embodiment of the invention;

FIG. 3 (b) shows an illustration of a method to transmit OFDM symbols
acéording to another embodiment of the invention;

FIG. 4 shows an illustration of the method as shown in FIG. 3 (b) in more detail,

FIG. 5 shows an illustration of an ad-hoc radio communication device according
to one embodiment of the invention;

FIG. 6 shows an illustration of a synchronization method;



frequency channel according to one enbodi nent of the
invention; FIG 9 shows a flow diagram of the
w@edoensssen or reservation of a MAS in a frequePCHSG2008/000357
channel according to one enbodi ment of the invention;
FIG 10 shows a flow diagramillustration the
application of a counter clock for transm ssion of
OFDM synbol s according to one enbodi nent of the
i NVEIL. i ToshowFla @owl diagramved thensyinrhrgsization ssheroé ag lustipiedin FIG.
of f nodul e and protocol according to one enbodi nent of
6; the invention; FIG 12 shows an illustration of the
details of Channel Information Elenent (I1E) according
to pRe £RhOM HeMdw diagtdie of TkeRéle@ibn &l feserd@icihofva MAS in a
tabl e show ng the details of Mbdde Bits as giving in

fre@e@cy dtanfOGRER ARG 16 niboahaf biBRtnwhiibhie i nvention;
| G” 14 shows anillustration of the details of

Di Siefd.béigﬁ&lvﬁg%w aalgagﬂn %erBé)ngsct%I) ielgg'gﬁﬁ:&moﬁfdia'MAgoin a

one enbodi nent of t I nventi on; ows an

illustrati.on of. the proposed Priori.tized Channel
freqenc chanpel according It%%‘%l ‘?"&osdpﬁenég cglre i Ny E?% one
enbodi nent of the invention: Fl 16 .shows an
71 G- it o s g, S EBiiea) ik BRI EATPR 8L b g clock: for
acqotd[ia&g t o one enbodi nent of the jinvention;, FIG 17
trargreone! QTP Mstypbelsgrcading HonsrapRodupend Al theAReBliont i es
| E according to one enbodi nent of the invention;FIG
18 EKowed showis|anuidlpsteatipe of gfe hask obf mpdele dngmreiped @ceoring to
Availability I E according to one enbodi nent of the
oné¢ enabodiment;of leGnve@ioghows an il lustration that two of
the reserved bits of PHY Control register :
FIG. 12 shows an illustration of the details of Channel Information Element (IE)

according to one embodiment of the invention;

FIG. 13 shows a table showing the details of Mode Bits as giving in FIG. 12
according to one embodiment of the invention;

FIG. 14 shows an illustration of the details of Distributed Reservation Protocol
(DRP) IE according to one embodiment of the invention;

FIG. 15 shows an illustration of the proposed Prioritized Channel Access (PCA)
Auvailability IE according to one embodiment of the invention;

FIG. 16 shows an illustration of the proposed Relinquish Request IE according to
one embodiment of the invention;

FIG. 17 shows an illustration of the proposed PHY Capabilities IE according to

one embodiment of the invention;



are used for TFC Ofset Control; FIG 20 shows an
illustration of the proposed Alternate Channel DRP I E
w@ewonskismy t o one enbodi ment of the invention; PE/S52088/000357
shows an illustration of the proposed Alternate
Channel DRP Availability IE according to one
enbodi nent of the invention; FIG 22 shows an
illustration of the proposed Alternate Channel PCA
AvaiFIGbi8 ishowd En didestratdomgf ttiee proposedbmtianeadt DBP Awalability IE
invention; FIG 23 shows an illustration of the
acdVr@Rg &LeheGnibddihent bF iht aveaitiod; E according to one
enbodi ment of the invention; and FIG 24 shows an

i1 5§ @t dhBWs 8 iI3BatIRASRE oBaRGedehRdPitd Y AP HFNT duithoy register
| E according to one enbodi nent of the invention; FIG

ardised APVPFA B fsh (E"oct{tfo"l’;ti on of an ad-hoc radio

comuni cation device according to one enbodi nent of

thednveption: FIC 6..sha n_il t '
- FIE PO ool BRPE PG el A Bkh e, Chagfll DRP 12
enbodi nment %f the i %Snti on. Description [0009] As
aceprding taons; smoodiment gt thedpveglidhicy band may refer to a

predefi ned continuous frequency range, which be .. ..
used Gt shpynan Husption Afdhoproressd PHiristst kappelJPRP Avalability

thi sdescription, a frequency band may often be
IE medozding th ens egbiodiment of thednwenegy band nunber associ at ed
with it. [0010] Further, the termfrequency channel
may FIGf2%rshbws an dbustratiat ofahe propaned Adternater GhannelR{eh dyvailability
bands, and such a conbi nati on nmay be used for signal
IE tat @ndifig SSoreenit®diment of the invention;
FIG. 23 shows an illustration of the proposed Channel Invitation IE according to
one embodiment of the invention; and
FIG. 24 shows an illustration of the proposed Band Group Availability IE
according to one embodiment of the invention;
FIG. 25 shows an illustration of an ad-hoc radio communication device according
to one embodiment of the invention;

FIG. 26 shows an illustration of an ad-hoc radio communication device according

to one embodiment of the invention.

Description
[0009] As used herein, the term frequency band may refer to a predefined continuous

frequency range, which may be used for signal transmission. In the context of this



well. In this context, a frequency channel may or nay
not have a continuous frequency range. In the context
w@boovlsss4ziescri pti on, a frequency channel is OPCERG2008/000357
referred to using a frequency channel nunber
associated with it. [0011]] Additionally, the term band
group may refer to a group of frequency bands. A band
group may or may not be used for signal transm ssion.
destript®hpal frdqueEncy barebdmahafteri be feferreddgiubsing at(frggueacy) band number
- frequency channel may have the sane frequency bands as
assécidiehgitgitoup. [0012] Still further, the term
Ti me- Frequency Code (TFC) may include a frequency
[000@)PPT PErtRA! tHRr teym \WRQhL&IcH chaiR] Pyt RfdiSto O PorabiRaibn of one or
f requency bands and sone stay fixed in a single
mote’ ﬁéhﬁ?&%fybaﬁﬁ@,dandFSQEh 2%8MBInation Ay He\Red f@NH@all transmission as
specifies 3 types of TFCs: one iS referred to as
i mea Fr C ' TEI §

ol FE RGO ol SR oty (F P b EaREGE, eguoney
one is referred.tq as two-hand TFl,or TFI .
rangeclag e RRSPIRAE Lt PL PP reateay Soaine] fsep KIGE b ing o

bands; one is referred to as Fi xed Frequency
frequeper ¢ 3’%? HﬁmPPrr—alsio,c‘W%e‘?”gh the coded information is
transmtted on a single band. Under the E st andard
[003H  a:ddiiomaliv i (9 PRI, STOHRIREREASE to-Figfp TEGRRRIY §and8- A
Codes (TFC)" and "frequency hopping pattern” are .
bangygreupymey ST Wiay ot heauaeg fon signad transmeiysie dhshenld bq prgadsihat it is
In general, in the current version of ECVA standard
poskibte thitAMrdquentyrthaimiebmay Yisteghy sanmefrequencicbandge as alind group.
comuni cation group operates in a particular frequency
[oo¢ZlaNNaLill farthdredhe @ery T Breywuenay Tode (ERCY mbag mtthgiecufrequency
utilized only up to a maxi num ofa certain portion of

h 0By, WhfeirE3oME}aRes GOp dinbPg Foqidiey Batids and sothé Sty fixed
o%ﬁﬁ%%e ECVA standard, a frequency band is used only up

in %:ﬁlrl@ﬁ g%ﬁﬁéﬂd@bgﬁd. GoF éiaﬁ‘ﬁﬁlg 1R EENRA Lah®ard Spefiles 3Stypss @A TFCs:

1T a device Is transmtting in a particular
onef 5 Yo Qsa’?gneqﬁreh&&c@fnterleaving (TFI) where the coded information is

interleaved over three frequency bands; one is referred to as two-band TFI or TFI2,
where the coded information is .interleaved over two frequency bands; one is referred to
as Fixed Frequency Interleaving (FFI), where the coded information is transmitted on a
single band. Under thé ECMA standard and as used hereinafter, the terms “Time-
Frequency Codes (TFC)” and “frequency hopping pattern” are synonymous with the term
“frequency channel”.

[0013] In general, in the current version of ECMA standard for OFDM transmission
system, when an ad-hoc radio communication group operates in a particular frequency

channel, a frequency band in a frequency band group is utilized only up to a maximum of



OFDM synbol duration, the other bands in the band
group (and possibly other band groups) are unutilized
waleovsgsthat OFDM synbol transm ssion tine. FOPCT/SG2008/000357
exanple, FIG 1 shows an illustration of an ad-hoc
radi o communi cati on group 100 including devices Ato H
( 111 - 118), wherein all the devices Ato H ( 111-1
18) work in a particular frequency channel. For
a certairupartion phHihe tisier Epeexapmple aqyardingfpdheeureent persion of the ECMA
transm ssion range of device B 112, neaning that
stardiaxd, adreBuérsy dbhdistused prlysipito a ORBihem v ohe thind ofithe fime if TFI
devices that are located within the circle line 101.
is dsed.t Rirthet, | if usdgvidei @ ntrandmitiing iB a lgkPtidudar afidgmenay bargnduring an
OFDM synbol s to devices A 111, C 113, D 114, E 115,

OFBM syinBi&duraonl iy bther Bandslig thd BendlPdup €idepessibly biher band
transm ssion range of device C 113, meaning that

grogﬁs e tih%‘edad%llrﬁgttlgat OFM b SHEANSREBR ifnel Por0d le, FIG. 1
evices that are | ocated within the circle line 102,

and circle | [ esent s Qi
shofs an (;'lllusgrgt?%l ﬁﬁ%i,aglgx%c il commur L& ér&%plﬁjsﬁ 1§€llhgiﬂ§ g@ﬂg& Ato

evi nmeani ng tna evi ce

nsit OFDM sy, | s to, qt [ a .
H QBESEEY Wi Ty e Sevre 2 0 FRL 10 8P SR G pfifular frgauency
current, ECVMA standard, for exanple, when device A, I.
chapne] o Ferllsestony RIS ine d OSGRTERENS, By Fansipysqiph, ine g gevice B
transm ssi on anong the ad-hoc radi o conmuni ¢cati on
1124 eapiag tatdgvipe B i3 phlejto frapsmih GHRM rsarage,ls & ﬁﬁ’iﬁﬁ Agdgss Shat are
devi ces' group 100 can be carried out at the sane i
locatedravithixs thenarcieFling $01y Ju dhis THustrangs Sevige & | Bty i) gpasmit
fromdevice A 11 1 to device B 112 is illustrated in
OFBMGsyrizholswvadegicas deMilc€ 143,10 1 14,rBuhbriand HORBMSswyiteslyl sirgleline
device B 112 in a frequency band group 201. The band
100feptRerdOtheitraabiidsion rdiige of deworiEniay, mamdsg thaf devi@2Q ,is able to
and 231. Wien TFl is used, transmtted OFDM synbols is
trasHiCOFBRY §FnkOIElo dthéraRvice£tdeRne Yodagadeithdn e, cidPellina@02, and
23laccordi’ng to a frequency hopping pattern, such as

cir(%: LilS 1 6PFBfsidis {HRGradEmisi6R kﬁg@ df BOX&SD 344, Béhing that device D
ccordingly, a frequency band is used only up to a

is a%?extiorwa%lgjt dﬁﬁ\'fltsmn%gls% other devices that are located within the circle line

103. According to the current ECMA standard, for example, when device A 111 sends
OFDM symbois to devicé B 112, no other data transmission among the ad-hoc radio
communication devices C to H (113-118) in the radio communication devices’ group 100
can be carried out at the same time. Assume TFI is used. Transmission of OFDM
symbols from device A 111 to device B 112 is illustrated in FIG. 2, wherein device A
111 transmits OFDM symbols to device B 112 in a frequency band group 201. The band
group 201 includes three frequency bands 211, 221, and 231. When TFI is used,

transmitted OFDM symbols is interleaved over three frequency bands 211, 221, and 231



the time during the transm ssion. Further, when device
Al11istransmtting data to device B 112 in a

w@aoowiossskar frequency band during an OFDM synbRCT/SG2008/000357
duration tine, the other bands in the band group are
unutilized during that OFDM synbol transm ssion tine.
Thus, the spectral usage is |ow due to the unutilized
bands of frequencies. [0014] In one enbodi nent of the

accordietol @ freqiency hhppingl phtteen,rsadh os dinstratd dm thieggreyl eglioredsboxes
in an ad-hoc radi o comuni cation devices' group to

24 12461 AecbrdfgBY asfyeduens), baad fis nsdd ady bhpco nadiximum of one-third of
conmruni cati on devi ce of the ad-hoc radi o comuni cati on

theCki¥é @B8Sng MeOthshli@mNFufthét, Whes de@OM 1Y Miokrahdinigting data to
first frequency sub-range of "a frequency range

dew?&el 8Gieth & Eﬁnikﬁl@ﬁﬁ%&ﬁ&}pﬁhnhrﬂuﬁﬁg Qh GATHE Hnbbl duration time, the

requency hopping patteérn, the frequency range

othiglg %Enlﬂ? i il I bQAd" gx%h{) La¥e 9Ixutfl 2684605 1Y Q)dﬁlj‘:}ggﬁlg%boE grglflg}ﬁssion

ransm ssi ime period, a secon 0

o Ppate SereBtg rhncny v 4 ndinRREd Ry TRERES "
003 8Eor dr 906 WA b Do gy SOATER FS micaion

frequency hopping pattern, wherein the second

deviiges diy ah a¢-heg Fdiaspiamunicatiopdeyisey’ grouprp trsastpit QDM symbols, a
frequency sub range. [0015] FIG 2 shows an

first laf ot radip sompfunidaionndetioel of dhe pdrhegrradiOr@mmMaieatitns devices’
accordi ng to one enbodi nent of the invention. Assune

group atan<ohiBM 8nOBDM synebdl iram finst fregubney suti-range bom fiequenepprange
201 having three frequency bands 2 11, 221, and 231 as

sel&dicor kindnliSsior?in Aksrdameswitiea frleqienth Bbpsiygrbattesn, ahe frequency
transmtted with a frequency hopping pattern anong the

ran%g gﬁgldgﬂgiﬂlﬁﬁﬁw dTaRgSeR§ st Aindes? Inlth: sirfle {r@Adssdohlimé Period,

as shown in the grey colored boxes in FIG

a sgcmrllg 9(?-h§3(1aaﬁ}?)| SmrAufi&Yibf QeWitbd bf the AN fadRf dotrbburidatidh devices’
synbol 1 n the frequency band 2 11 during a first OFDM

gro%f; @%snﬁtg nF sgc%%d OFDM symbol in a second frequency sub-range of the
frequency range in accordance with a time shifted version of the frequency hopping
pattern, wherein the second frequency sub-range is different from the first frequency sub-
range.

[0015] FIG. 2 shows an illustration of the method to transmit OFDM symbols
according to one embodiment of the inventipn. Assume that OFDM symbols are
transmitted within a band group 201 having three frequency bands 211, 221, and 231 as
shown in FIG. 2. Also assume that OFDM symbols are transmitted with a frequency

hopping pattern among the three frequency bands as (band 211) to (band 221) to (band

231) as shown in the grey colored boxes in FIG. 2. For example, a device will transmit a



transmt a second OFDM synmbol in the frequency band

221 during a second OFDM synbol tine 203, and transmt
W@2G000883430FDM synbol in the frequency band 231PdUséGrgs/e003s7

third OFDM synbol time 204. After this, the device

will send a fourth OFDM synbol restarting fromthe

frequency band 2 11 during a fourth OFDM synbol tine

205, and follow the frequency hopping pattern of (band
firs?2 OFDM tsgmbblaincth@ Fejudnoy bbah a1 Rddring a firstecOEDMssymbehtime 202,

OFDM synbol transm ssion. Also referring to FIG 2, it
trafs@lit RResMBrOEDRL syl h aleK fréqledt e BaltD 225 ddfidg 3G6c@rl OFDM

well as the white col ored boxes 251-256 represent the

nle/ BB USTIGYanBRRRI thigd PRDIM EPnBS ih AR BER¥n§YaRd @91 during a
boxes 241.246, with the only exception of the starting

thufdrﬁgﬂﬁqwg%%ef %Arﬁ%pﬁ{ﬂ S a0 w flh?entl'ar Rl Isgmbol.

erencé can be also Int er prete

resgglqghéo%v{?%( geﬂlﬁn&' é)am;%igél gé’gg(i gt(é%l%? es pect | v ﬁﬁm\l\ejds and
ES R o e N

pattern rggresented by .t he gre¥ col ored boxes 241- 246

subsegueat QRBMesymbeb rapsipsion, Pdioctiasane © BlEh 2p8 sap bpperadhit the
atine shlfted version of the frequency ho

blagateolered hoatxn26h20G a5 whlk as thegwhite golprsd ones S*ZH% fepresent the
represented by the grey col ored boxes 241-246.

sanBi ffileh@mky , hoppieg vhitttm aoltler gebybolesd Apke 2681246 withnthe sonly
still larger tinme shifted version of the frequency

exdaptigi 6ftheastdreig fre@leaty bend fortthshissign efiale fesp @AM symbols.
pattern represented by the grey col ored boxes 241-246.

Such 4 blffeber@él chiPBe bR liteHRATIIR HRkHcP Nva@eﬂieqﬂadkfcoﬂd}ed boxes 261-
ad- hoc radi o communi cation devices' group (not shown)

264TRY whil %Qstl'i@ (Vhﬁ'e EolbRb @E%Wﬁ@}esg\é&n%& r@prﬁzéeﬁlg‘ﬁn offset of the

frequency band 2 11 during a firs

fre a@;‘ g‘s)pcﬁllllé: B%ti]éryeorzaoamg Rl F¥siGP | ?El?edfrp Oéf“’%%#é;hg pattern

€ sane transm ssi on tl nme pe
represer%e&j b? qhe grey colored boxes 241-246. For example, the black colored boxes

261-266 represent a time shifted version of the frequency hopping pattern relative to the
frequency hopping pattern represented by the grey colored boxes 241-246. Similarly, the
white colored boxes 251-256 represent a still larger time shifted version of the frequency
hopping pattern relative to the frequency hopping pattern represented by the grey colored
boxes 241-246. A first ad-hoc radio communication device of the ad-hoc radio
communication devices’ group (not shown) may transmit a first OFDM symbol within a
first frequency band 211 during a first OFDM symbol transmission time 202 (see grey
colored box 241 in FIG. 2). In the same transmission time period 202, a second ad-hoc

radio communication device may transmit a second OFDM symbol in a second frequency



radi o communi cati on device may transmt a second OFDM
synbol in a second frequencyband 221 (see white
wa@eloonssd4dbox 251 in FIG 2), wherein the seconBCT/SG2008/000357
frequency band 221 is different fromthe first
frequency band 2 11. [0016] In a further embodi nent,
in the sane transm ssion tinme period, a third ad-hoc
radi o communi cati on device of the ad-hoc radio
band @Rir(nee avhiite snlogeshhaxedd1 in Fiap2Inihereinghe second frepyengy bnshg2!
synmbol in a third frequency sub-range, wherein the
is different fiomettjel Girst frequeney bargie2lils di fferent fromthe first
and second frequency sub-ranges. [0017] This
[00£6]D Odin® fiirtheS erabsdiment| insthe sdmdltrammidsian tine periddhe tigedhasl-hoc
transnission tinme period 202 of the first and second
radFEMmIERon devRRSH tht &d-IRY il SRmdidtfiodedovives, group may
third ad-hoc radi o conmunication device (not shown)

trangﬁl}/t Lrtgfi&’ r@)f'Dl@%ts E&i fF QMh?rMnﬁ‘&iueh% 3uls- Pdné@l, gv;h?ﬁﬁﬁﬂ{éythird

ba gseeh col ored box 26T in FI
erein the.th I f
troq R0 Pptif 4 Bieftol BEAACGN: BRICemmilredpaty bt T T OM
s. can. b e ire..
woﬁﬁnd Sﬁmbhﬁ o i e ASREY iy I 25 M Wt et SISt cime
in t he col ored. boxes 241-
periog B8 of e riand specsd OV HEbRR SRR RILPG PLLYE SpRGIE devices, a
261-266 constitute TFC offset 1, and white cql or E
third oadekocomdiop sSempwisation, deviqr (asfshewp) maypgansmitrgcthird OFDM
offset 0, TFC offset 1, and TFC offset 2 are within a
synsmirin 4 thejUfeqogncytandi 3B 1 (s black eelgned oy 28 ipFiy 2), wherein the
pattern) and are three offsets of the frequency
third haeyaehcyt bald 23N isbdifiesend ffoor ther firss Miegsénop tahd GHDMNd second

synbols. TFC offset 1 and TFC offset 2 have a

ﬁe?kﬁguﬁmamzshlftlng with respect to TFC offset 0 within
he sanme hopping pattern. TFC offset 1 has a tine

onf || sl e g seugeiil o s ne
F01J e%nglﬁe, il ¥1B. §,I'H1£ %1969 HRrH @Re@fﬂtm constitute TFC offset 0, the black
colored boxes 261-266 constitute TFC offset 1, and white colored boxes 251-256
constitute TFC offset 2. Here, TFC offset 0, TFC offset 1, and TFC offset 2 are within a
same frequency channel (same frequency hopping pattern) and are three offsets of the
frequency channel that can be used for transmission of OFDM symbols. TFC offset 1 and
TFC offset 2 have a frequency shifting with respect to TFC offset 0 within the same
hopping pattern. TFC offset 1 has a time shifted version of the frequency hopping pattern
relative to TFC offset 0, and TFC offset 2 has a still larger time shifted Qersion of the

frequency hopping pattern relative to TFC 0. Now, refer to FIG. 1. If a device A 111

sends OFDM symbols to device B 112 using TFC offset 0, device C 113 would be able to
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frequency hopping pattern relative to TFC 0. Now,
refer to FIG 1. If a device AI|l | | sends OFDM
W@ 000088543 0 devi ce B 112 using TFC of fset 0, dewi/e€2088/000357
113 woul d be able tosend OFDM synbols to device D 114
simul taneously using TFC offset 1. Simlarly, device E
115 woul d be able to send OFDM synbols to device F 116
at the sane tine using TFC of fset 2. Hence up to three
sentdr QRBM swgills ta deviggo Dohl4 similtaneraskysusing THeraffsgt 1. Similarly,
i ncreasing the network throughput up to three tines
dewisd Bd 1a veduldjbe abland sgrdoOpDdO syrabalsl tovil¢vice Rid 16 at thergame time
standard, such as the ECVA standard. [0019] In another
usiﬁ’%‘ft!' edi TRt 2. Herlck uptto Aliked @@ndn@iediGnsCRRTEICAnuRmedasly, cthereby
of an adhoc radi o communi cation devi ces' group

inctda@ig Mel rerork! thrdhgtPuPp B/ 1R tithéd Widgl 4 §ﬁ%1£ bRLGO6Y compared
sub-tange of a frequency range sel ected for

with ARy lald s RGO AR AN R, T T Guency hoppi ng
pattern, the frfequency range conprising a plurality of
f uenc ub ranges. ln th . 1SSk |
o030 o B e PSR SRR i n o
t he,.ad- hoc radi o comuni cati on devi ces’ ‘
hog. Fadig foRETapIcRlion, AEMEROMISS AR & et SN Fambeh g » firs

sub-range of the frequency range.in accordance with a.
fregyeney sth-rpetolaHequsACIHIaNgh selegicsl for Lapamnipsi i ifeigeqrdance with a

hoppi ng pattern, wherein the second frequency

freguepcy hopping Batigit, fheer BegueRgyoitNEheomRTISEIE g‘ét?élé)h%ﬁlffequency sub-
sub-range hi one enbodi nent, the frequency hopping

ranged. tlerthe issmuiittansmisfion ¢mue perioda af secenfl pdihne radio tcopmunication
such as the start of a beacon slot or the start of a

de&d b1 ReAS B&S raBlootommnniaatfonr ddvives’e ptoapli traasrhits arsetdnd OFDM
sane transm ssion tine period, a third ad-hoc radio

syrRBUTI R k&dhd B8qutaYY 6id-1ahgd dfah@fleqiRficy AHEOInGOCoT4Nce atitheintime
devices' group transmts a third OFDM synbol in a

shiftBd "Wrsidr 9P /RC YbSHD s4rad IR qREncy NRopiRAPRRGY, WABGRA tHE second
accordance with a still larger tine shifted version of

freélﬁzl?lf:g Q&ggaagggedffgr@ UedHs XhJ]ﬁgP h@@ueﬂ@}tr Elﬁﬁﬁngé’.\’mf' bfd me)&ﬁment,

eéncy sub-range 1 s

the frequency hopping pattern is with reference to a fixed point in time such as the start
of a beacon slot or the start of a Medium Access Slot. In a further embodiment, in the
same transmission time period, a third ad-hoc radio communication device of the ad-hoc
radio communication devices’ group transmits a third OFDM symbol in a third frequency
sub-range of the frequency range in accordance with a still larger time shifted version of
the above same frequency hopping pattern, wherein the third frequency sub-range is

different from the first and second frequency sub-ranges.
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different fromthe first and second frequency
sub-ranges.[0020] It should be noted that the hopping
WE210v©88343 s not linmted to the pattern as shownCT/RGE0E000357
2, and the nunber of frequency bands within a band
group is also not limted to the nunber of bands show
in FIG 2. [0021] In addition to the effects given
above, if an ad-hoc radi o conmuni cation devi ce has,
[0020) exXtashonld be heted thaithe hppring eefésyn (RAYt Emipd do thenpatigm as
the proposed three chains being optional), the ad-hoc
showainoOFIGO 2ynand deet mombenl @f ifeguenicy Hiands wethimoa had gregip gs also not
comuni cation group will be able to have the
lim@aPthé hintbéref baRRsShOW iRIGOEDM synbol in one frequency
band and receive in at |east one other frequency band
(0024l RRAGHSH to aRS tehRéts Gt AR0If dn 8dvhéed @4die icomshuniation
radi o communi cation device. As an exanple, in FIG 1

. et
oS PP SO sty s B e af oo

at the sane {i ri .Oof 1.SSJ f .
s S885rh, B B0 bl g AP ELEE, By M

two OFDM synbol.s, fr. tq two.devices i n -

conypRugion s Tt tast el APiEY of AapELAgREDNL symbol in
[Q022] It should be noted however, that the nynber. of

Onﬁlﬁmelé‘%’&év‘% apd, é‘fcetvénmb"’édlﬁ?sér?&?riof‘%eé qqneracy?%v@ smultancously
transm ssion tine period is not l[imted to the )

angthgryOF PM | symbeh diam i apothers adzshoc Trdion gamEnicgtiesrggyice. As an
synbol s that can be transmtted in a sane transm ssion

example ipdilGod, wishineaievige e 113 hig thaeer BF tohainpafidels tragsmitting an
frequency sub-ranges (bands) within the frequency

OFDAM ggmbdianihgdP B pffset Mo Thexartht samé tme petiad df thedrapsmissinn of
n frequency bands (sub-ranges), there can be a nunber

an OF DU s{1fibd], VI B Y 1higlako ableng rdceiaa anyg toaeroi OFRMssymbols from

transm ssion tine period. [0023] The enbodi nents shown

up BPRFRIHREs ASOTPE o8B | inEKEE@BHRA 2twlth twdr otlof RFXHIns.

[0022] It should be noted however, that the number of OFDM symbols that can be
transmitted in a same transmission time period is not limited to the illustration shown in
FIG. 2. The number to OFDM symbols that can be transmitted in a same transmi‘ssion
time period will only be limited to the number to frequency sub-ranges (bands) within the
frequency range (band group). Fo.r example, for a band group with n frequency bands
(sub-ranges), there can be a number of up to » OFDM symbols being-transmitted in a
same transmission time period.

[0023] The embodiments shown above can also be easily extended to, for example,

the OFDM transmission system using dual carrier TFCs or even multi-carrier TFCs.

" Briefly, according to the dual carrier TFCs, two OFDM symbols are transmitted in two
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the OFDM transm ssion system using dual carrier TFCs
or even nulti-carrier TFCs. Briefly, according to the
waelewb/03sswF i er TFCs, two OFDM synbol s are transPE@T/S@zo8/m0357
t wof requency sub-ranges at a sanme OFDM transm ssion
time in accordance with a frequency hopping pattern,
the frequency range including a plurality of frequency
sub-ranges. According to one enbodi nent of the
frequenensuberangesiat hsameaQFRY Harsmissidrotine asaPdanqesyith a frequency
devices' group, a first ad-hoc radi o comuni cation
hoppéng pettcoh, tha fachubay ramge dnclodimprd phirdlisy of efvdquency epborapges.
transmits a plurality of at |east two OFDM synbols in
Acéorlling % oRt @indbdilénObf tt ihwwatidn,twithifi laagiddioc yadio kemangesation
sel ected for transm ssion in accordance with a

dedideRAURHEY NORRE NA-HRL tARA, confifurdiéfAidHedsNcd @Y ad-hoc radio
including a plurality of frequency sub-ranges. In the

comBlRichi@fIEs ioé?&poﬁﬁdsﬁﬁit{s ISR AdeaBOfvo’ OEDR symbols in a

conmuni cation device o he ad-hoc radi o communi cati on

oL TS e P AR e
Jgre n - , i h .
i SEROR) AR SAES: wATRRRCy s SRERe PR b ooy

plurality of frequency sub-ranges. [0024] In.one o
subsrengsi drthe same FAREMSHOR REP ’dgose&%{%ﬁ‘ﬁh%caf 34ig, cqEYRisgtion
in the ad-hoc radio comunication group are
devigmeh thenadzkas. raflie envemenipasionngrAvp tapspica phwslgy of at least two
comruni cati on devices nmay start their OFDM synbol
OFDMngmbelsiimn setond pharakitytafrae leafotwoeftegwehey, subgangenewikgrin the
standard based system all the ad-hoc radio
secofdTplrakEt o freqemt ¢ eab-t@ges thas tnot bedrtap GHEM they fipss| plurality of
transm ssion at the Beacon Period Start Tine (BPST) of
ﬁe%n§%§hnm@§?$neighbor devi ce or the average of the
PSTs of all the devices in an ad-hoc radio

(0022 UTh 6AL LRABodBMPall tHE ANRGANE dbiBithicatidh &8ideOth the ad-hoc
radi o communi cation device nmay start its OFDM synbol

radid %ﬁ{ﬂlﬁﬁéa%n dé%i.l}'? Yark h?yn@ﬁ%ﬁﬁ@d. In one embodiment, ad-hoc radio

communication devices may start their OFDM symbol transmission at a same time. For
example, for the ECMA standard based system, all the ad-hoc radio communication
devices may start their OFDM symbol transmission at the Beacon Period Start Time
(BPST) of the slowest neighbor device or the average of the BPSTs of all the devices in
an ad-hoc radic communication group. In one embodiment, an ad-hoc radio
communication device may start its OFDM symbol transmission during the Beacon
Period at the start of the device’s Eeacon slot. In this regard, Beacon Period (BP) may be
defined as a period of time declared by a device during which it sends or listens for

beacons according to the ECMA standard, and the term beacon may refer to information
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Period at the start of the device's beacon slot. In

this regard, Beacon Period (BP) nay be defined as a
w@eowostsed tinme declared by a device during whPChS&2008/000357

sends or listens for beacons according to the ECVA

standard, and the term beacon may refer to

i nformati onregardi ng such as the reservation of tine

slots in the-further data period. Each superfrane
regatimgtsschwast the sesBRatiathefdimeslote inithe dwdrer date periodrdiagh superframe

conti guous Medi um Access Slots (MASs). The start of
statheithi a BP, MATh extetdds Bler oaecr trhare wptgfauaidediim Acdebe 8lots

t he Beacon Period Start Tine (BPST). As background
(MABSOTHE bR DS thiNBRE MAR inEGYIRPS had dir dperfianipisi callet thierBadcon

as unit of data transmtted by a device, and a

Per/dRR4t TRAEBISTHNEs BRkbfouhd [Hfélehatibh, Umlel the EOMA s@f®ard, frame
transm ssions. "A superframe is conposed of 256 MASs,

is %gg%(fassﬁ'rﬁg Bf;_gﬁy‘?rahﬁﬁllngg by gﬁi_e ce,f Ald P mrfpéfn@isdtﬂé Badi® Eiining

one envodi nent, an hoc radi o ‘conmuni cati on

BT it O L2 A,
L IS T T B T

enbodi nent that all the_ad-hoc radi o coppunication
corgrayEon ewics gy iashity OFDM Hapsmnisgion ing My i
options for the nmethod of transm tting OFDM synbol s
the stactoefathaAgMAS. & BErcomprisesnbaembasaf bsaconrdots,apdrit beggon can be
The options will be illustrated based on the ECVA
trarstrattesiawichin p ®826h siat.cor di ng t o one enbodi nent, if a
maxi mum i nt eger nunber of n OFDM synbol s can be’
[00R5]ans M tthe @mbodintegt ahatndll thel adhod madio evoarmyur(ication tdevices are
OFDM synbol fromthe first starts at integer val ues of

synBR©RizbM thefel BR. tid) Gdrttler FptioX &1PilR, metiod t dtetri(sMixting OFDM
standard specified system an OFDM Synbol Transm ssion

synl;ﬂb‘isa'%a:bc%‘diﬁ%zg E&Mmﬂerb&n&h%néfﬂsomh%- thiBstion. 3Bé- Sfdas will be

wher ei n an
illustrated based on the ECMA standard.

g data period at

[0026] According to one embodiment, if a maximum integer number of » OFDM
symbols can be transmitted during a unit time, then every (n+1)th OFDM symbol from
the first starts at integer values of each unit time.

[0027] For example, for the ECMA standard specified system, an OFDM Symbol
Transmission Duration (OSTD) may be 312.5ns + 9.47ns = 321.97ns, wherein an OFDM
symbol transmission time of 312.5ns and a band switching time of 9.47 ns is included. In
one embodiment, an OFDM symbol is transmitted only during an OSTD. It thus can be
seen that a maximum integer value of three OFDM symbols can be transmitted within

one microsecond. According to one embodiment, every first to third OFDM symbols
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synbol transm ssion tinme of 312.5ns and a band
swtching time of 9.47 ns is included. In one
weododsssent, an OFDM synbol is transmtted onlRCTISG2008/000357
an OSTD. It thus can be seen that a maxi num i nt eger
val ue of three OFDM synbols can be transmtted within
one m crosecond. According to one enbodi nent, every
first to third OFDM synbol sfromthe first transm ssion
froarthe firsanaminti$séch are rhnsmites¢ontinacslye et gveryofoutth G TDfrom the
fromthe first transm ssion starts at integer val ues
firs® frafintisasiet AR int¢ RO VAliesFdfmic@sécdpdsshows an
illustration of this enbodi nent for transmtting O-FDM

[0023]713 OIF3Gag ¢8y folg ahqlleARLEA P dhisembodinehhfor itAUSHiiIENOFDM
can be seen, the first OSTD starts at average of

syr%l s Bl §I1 {0 (?He e (P?)ﬁm%\[ b BR iBVenbr AOEart I;Eesfeﬁﬁ QWE $irst OSTD

evi ce, e secon D starts at the end

Stalfgl%% ﬁ%ﬂ%@ﬂr t% Il% h Of%-r S&e%% ?tBl;ﬁeole{ﬁq %éWéS'P %CVICC the

e four starts

SRR 03 LS A0 R

Access Sl ot (MAS) includes 256 Qrosec ﬂ , there can
secpad. JBgther, the Towgh GSHBS s i3 dhe bRgaIng of ithe nEKY WiegggyRjued
starts at the start of the MAS. For exanple, for TFC
migspsesend. (Hferefpre, upderaihe GREMAs yiandird relieraia a Madium tAcsgss Slot
in band 2 11 in the first OSTD 202 of a MAS (grey
(Ma8) aichalebd56 Diktdsecands chereadabORFG w3068 OSHBxdutid a MAS, if
starts to be transmtted in the second OSTD 203 of the

the¥RSt QST %tafto biOthe gtah@ﬁ AN S! Fehdxambleg for TIFE @dt Obf FI® 2, an
first OSTD 202, third OFDM synbol in band 231 starts

o T it i RICHG R o

ol?xeeﬁ%(l %ﬁzga gn% M ¢ B 1 dedhsPBNL BAnbnditPed in the

ransm our’ at the begi nning of

S B A é&ﬁrzeaf@“d £ RSN 3 we
OS&%&%%&]&%@SFBE/FSW%OT% ga{ndtﬁ? spa%)é tto Q/At%ansmltted 1anxe t(furd OSTD

204 of the MAS (grey colored box 243) right after the end of the second OSTD 203, and

a fourth symbol in band 211 is transmitted in the fourth OSTD 205 at the beginning of a
next integer valued microsecond of the MAS and so on. The first OSTD of the next MAS
is scheduled to begin at the beginning of the next MAS. This option can be made
backward compatible to the ECMA (current version) specification with few changes.

[0029] According to a second option, all the OFDM Symbol Transmission Durations
(OSTD) may be aligned continuously without time gap according to one embodiment of

the invention.
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backward conpatible to the ECMA (current version)
specification with few changes. [0029] According to a
waewmonsBsapti on, all the OFDM Synbol Transm ssiBET/SG2008/000357
Durations (OSTD) may be aligned continuously w thout
time gap according to one enbodi nent of the
i nvention.[0030] This option is illustrated in FIG 3
(b) al so based on the ECVA standard. In this
[0030)| e mhist @ttioaris ilhkstratedin FIST Bs(baabo dasegnadthe ECMA standard. In
conti guously, and hence there is no tinme gap between
thiﬁﬂlgﬂéfnédﬁtfoﬂ, a0 thef@STDNarORM Ehddr ot s ie ghdidna g thefe ishe time
One OSTD follows right after its previous OSTD as

gaﬂ tétwéér{ @Je%dthhra &l Gourth OBYD frém th&BESSAAE 5f BR NBREDOhE OSTD
3, and the second OSTD (S=2) follows right after

folfo@@ﬁllgh{ efff EE \ viods OST ngeummam gﬁ { 83 FYrbseME an OSTD

rg secon and t he fourth OSTD

in Iglﬁ % el: ge\é\s%bg é?f i)%llé\ggn%‘lﬁ} a%tgr t%}:p é %Sa-rirrg THR third

osibrégﬁﬁlows 0 DS LIL SR A5, R 5o

The fir of the next MAS is schedul ed t egi.n.
Follgwer FR SRIGT IR NBrb ONTID (N3 SRS oy Snciog MAY deni is 256

illustrated also in FIG 4, wherein the structure of
micsogseerids aapumbe fJO8QETHY ¢an hereansmpikdsvighin sach M S, padysome

shown. According to the ECVA standard, a superframe is
 smalefieerd lef qyer abtiecendi ofethieVaSy dhe fretdOSADL pictheawat MAS is
standard to coordinate frame transni ssions between

schdéuled asbegi arthe bepinaingsofahd eexa VIASeThisbp4iod if dluktratedialso in
by a data period 402, wherein frame is defined as unit

FI® 4 ddkrid thaRGhtthicad shyerfalewl @ ccoAlifig! Retht IEONEA istandard is also
+ conposed of 256 MASs 403. According to a further

sh(ﬁﬁpqucm td thet BEMRREnANI! & NuPEHitahi¥eisCRMinb@® a§ YPeriddic time
1ns, then the length of an TD is 322.01ns, and

1ntcl.srbzﬁlrjl.1% Cri: Ef;thp% ¢ &ﬁ-drgﬁ tb Qc(zjé_} Mﬁ‘é {7 If?(f trarﬁﬁ‘l"l‘f‘sYcﬁlrs ’beiv&een devices,

note t he ol transmssion tine

whith congnns a beacon period 401 followed by a data period 402, wherein frame is
defined as unit of data transmitted by a device. A superframe is composed of 256 MASs
403. According to a further embodiment, if the band switching timé can be set as 9.51ns,
then the length of an OSTD is 322.01ns, and there can be 795 OSTDs in a MAS slot.
However, it should be noted that the OFDM symbol transmission time and band
switching time are not limited to the illustrated values herein.

[0031] According to one embodiment, the first band of TFC offset 0 may start at a
MAS boundary and TFC offset 1 and TFC offset 2 may also start at the same MAS

boundary. Any ad-hoc radio communication device hearing an ongoing transmission can
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switching time are not limted to the illustrated
val ues herein. [0031] According to one enbodi nent, the
wo 2oogp3dsand of TFC of fset Omay start at a MAS bOTISGEIN§/000357
and TFC offset 1 and TFC offset 2 may al so start at
the sane MAS boundary. Any ad-hoc radi o comruni cation
devi ce hearing an ongoi ng transm ssion caneasily
identify the TFC offset by just finding the band used .
easilyl idenpyr the TG pTSE DY jirst finding the bandipsadnig, a pgogdar GRED in a
options for selecting frequency sub-range for
parficudtVMASSi on i n accordance with a frequency hoppi ng
pattern are proposed. [0033] According to one
[00821D O d ITRRNptioRd foR del Einig TR L €ncy BUbrmge dbri teimsitwion én Awprdance
sel ect a default frequency sub-range of a frequency
witfé 3PQGueRY 6Pkl pdtferd dr8Pisposell On i n accordance with a

requency hopping pattern. This enbodi nment is

[005& | ust rc@(‘irﬁgl 3&,5091(3 %§Q'n9é?1t,t a{ﬁeaﬁ%a%kﬁ%gnicﬁ% device may
eJanpf%, W e h

hi'n"an ad-hoc radio communication group,
self o YR REp R BT L Y B T Y a6 in

transmtti beacons (FI G 2). .wherei.n at.t.he
acciignarY ity eIy CPRRLEPSL BTy AECRumer ¢ ifFiugied alsp based
sub-range i s frequency band 2 1%. Note that in this
on therB¢Mdpstarslard. tFiop cxmitler Within g8 \Adchos radigcomgpniggtion group, an
supported in a beacon group is limted to the nunbir
ad-béc mdin ¢emiynenicdtion dsvige Mayrbwaysrehepsst the defauls offset; giehiag TFC
the ECVMA standard), as is the case in current ECVMA
offgp O fbf irasstriing bp808 [FIfc &) rvdiensin ebthg heginning ebilsdirsspussion,
an ad-hoc radi o conmuni cati on device may select a
theldeR@Mrdquattyanbyarpdtis fragacybarsl Iledfoenthyt inahigdirst option, the
selected for transm ssion in accordance with a

nurhb @ GFPRG¥ e PRPEMD PAPpH Gl in hb&cei@dp e linitedo B number of
illustrated al so based on the ECVMA standard. For

avaSBERInge s1¥st(BlaoR BloftisnPecifiad irPthe HOMAI EaHdal, as is the case in

current ECMA specification.

[0034] | According to another embodiment, an ad-hoc radio communication device
may select a random frequency sub-range of a frequency range selected for transmission
in accordance with a frequency hopping pattern. This embodiment can be illustrated also
based on the ECMA standard. For example, within an ad-hoc radio communication
devices’ group, an ad-hoc radio communication device may always choose a random or
any fixed TFC offset, either TFC offset 0, TFC offset 1, or TFC offset 2, for transmitting
beacons, and the frequency sub-range at the beginning of the transmission can be either

frequency band 211, frequency band 221, or frequency band 231 (FIG. 2).
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devi ces' group, an ad-hoc radi o conmuni cati on device
may al ways choose a random or any fixed TFC of f set,
we@RaobesssIFC of fset 0, TFC offset 1, or TFC of f B&t/SQ2008/000357
for transmtting beacons, and the frequency sub-range
at the beginning of the transm ssion can be either
frequency band 211, frequency band 221, or frequency
band 23 1 (FIG 2).[0035] Under this option, for the
[0085jarp UndethiisnoptionFfoB, the exanprde shayein BYC. devhe Bemberaf devices
can be supported can be up to a maxi numof three tines
that beh eusipportaf canvled bpld e maxineurf lvd doree Yiness dhe nuihvberedf\avpilable
transm ssion (beacon) collisions my al so be reduced,
tim8 | (B&R 0¥ ofs WGl f; @fankdnishios &behc Dbl Bsionsoingy (alse agoregiiced,
with | ower probability in a same TFC offset in the
sinS2R o Bevidd§ 3R End OFDM GPRBEE Qﬁeak@ns? RathCRSLr pfubakility in a

only one default channel (no use of offsets) is

san?:\éﬂ:b %k?%sgt &?B%)g%?g%ﬂg%egcgﬁ) &16@_@&%&&& R tHeFdahd %@écﬂlﬁy one

eacons o under this option, the usage of

BBt o E S e BT B oo

de¥| es t% be aligned and synchronized to each ot her
symplsQa#08Yonds | evel . A device may be required to

align the transm ssion of an OF nbol at y L he
10036k rgeser Shg oPRSPOINE GBS L GRS S RIGHPLRC OfAED. TFC
ad- hoc radi o conmuni cation device for transmttin _
of ’IREDVTEG wbistts2 whavn in HGad. may raquise @eé&ﬁ%?mrcsﬁmg%%ﬂed
includes a selector configured to select a frequency
and simchraniged af eagh fotheq tenanpsecandselefdr A tdewise maydicgrayired to align
accordance with a frequency hopping pattern, the

thef tFa@ SR $I6Y of @NQEDMISynuteb] agprdy thie begihning obiny O8ERency
sub-ranges, and a transmtter configured to transmt a

[0037PM 3¥ 56 lembbditdeat, 3 &Thedraliioecpnanaicaioh-deaicg or thansmitting
accordance with the frequency hopping pattern, wherein

OF?jﬁ Rt Withde! £GHhot Nadlo" eoHRRG D -grapd enchidel h& selector
requency range for transm ssion such

configured to select a frequency sub-range of a frequency range for transmission in
accordance with a frequency hopping pattern, the frequency range including a plurality Qf
frequency sub-ranges, and a transmitter configured to transmit a OFDM symbol in the
selected frequency sub-range in accordance with the frequency hopping pattern, wherein
the selector selects the frequency sub-range of the frequency range for transmission such
that the device transmits an OFDM symbol at a same transmission time period with
another ad-hoc radio communication device that is within the same ad-hoc
communication devices’ group, wherein the other device uses a different frequency sub-

range of the frequency range for transmission in accordance with a time shifte version of

the frequency hopping pattern. In a further embodiment, the ad-hoc radio communication
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that the device transmts an OFDM synbol at a sane
transm ssion tine period with another ad-hoc radio
W@ e0mssseat i on device that is within the same BOFREI08/000357
communi cati on devices' group, wherein the other device
uses a different frequency sub range of the frequency
range for transm ssion in accordance with a tine
shifte version of the frequency hopping pattern. In a
devicer further inchde$ mesynchromieating- ¢isyity sdiersin the synchronization circuit
conmuni cat i ondevi ce further includes a synchronization
synChrogidéd thenvberiel withhethay deticesnwizhini te agi-hasufadio communication
synchroni zes the device with other devices within the
devds’ r%@uﬂ 3flh FurgRIEMBbdileht) thedid\Hoe @adio gomitucnitatioa device further
further enbodi nent, the ad-hoc radi o comucnitation

conqﬁ}élasfc & oHhieh @l'bcl@ QAPPSO Sthe fegbdtcd ThopbRigkpa@Bidl drfdiof @ch time

requency hopping pattern and to each tinme shifted

e
shiffed @ers‘?{?egé%%?q“e‘*??“%&%%“@% ‘*?‘gﬁg‘eﬁf"‘{n&*sﬁ {AGREb ML BERincy
ance W,th the fre [

sub A ERP T el 4 afeonteny SHRTEY FURRALDSoNAR Bhibeflor @ ime

the counter, ¢l ock c res ondi ng,to goue
shysrgn Bgtheéjﬁ‘i“%‘icy Bp |Pﬁ’ée’Bhﬁth°8‘d‘Q$re?‘% CO"CFly‘%“ﬁmg to the

frequency hopplngigattern starts, bein gecrene

frecquenelf BORPIRSIRATEF YOI /Ba YABF SuleANErsip B Eowsany ?ppe%wem
reaches zero, the device starts to transmt the OF

starssy rbiok decrenteatedy Beomen ayedstasmingd gealng ﬁ’éch%rﬁl&eecwf’ttﬂ clock
that frequency hopping pattern or that tine shifted

reastees sk thefdevive sfarte (urasmihibp FRMpambel 2t the frequency sub-range
enmbodi nents is illustrated in FIG 5. As shown in FIG

in &coRificd @fthabanf&ueky lagpphgcpatedi or damtinri gafiédomersion of the
devi ce, which includes a selector 501, a transmtter

freqi8ey Bopp¥ipCptiterl ThY éfFodimemylistillelriteddn #1@. Heds shdbwn in FIG. 5,
counter clocks 504. Further description of the counter

SO(flbggégfntwﬂe adBcREAY cHEminictibLaREE, wWhthFih&udesth @dtok 501, a

one enbodi nent, the ad- hoc radio

trans nﬂ«!l:’]r%&agl gl[ﬂchhgcﬁl\ﬁa?lgn cgr:m{ 564 Sa'i‘iht tée? of ggwr%fml5§4 Further

ah a oc radio connuﬁlcatlon group includes a
descrlptlon (%r the counter clocks will be provide with respect to FIG. 10 and 11.

[0038] In one embodiment, the ad-hoc radio communication device for transmitting
OFDM symbols within an ad-hoc radio communication group includes a selector
configured to select a first plurality of at least two frequency sub-ranges of a frequency
range for transmission of a plurality of at least two OFDM symbols in accordance with a
frequency hopping pattern, the frequency range comprising a plurality of frequency sub-
ranges, and a transmitter configured to transmit the plurality of at least two OFDM
symbols in the selected frequency sub-ranges in accordance with the frequency hopping

pattern, wherein the selector is configured to select the plurality of the at least two
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configured to select a first plurality of at |east two
frequency sub-ranges of a frequency range for
W@ e@noshsesi on of a plurality of at |east two OROIVBG2008/000357
synbol s in accordance with a frequency hopping
pattern, the frequency range conprising a plurality of
frequency sub ranges, and a transmtter configured to
transmt the plurality of at |east two OFDM synbols in
frequeacys elteringes bf el dreqyensy brangen fastrinsmassionr siphc hatyjthen device
t he frequency hopping pattern, wherein the selector is
trar3an itgLledlitycofae laast twoh@FPMusyalbotsyat @fsamnb erassmibsiers time period
t wof requency sub-ranges of the frequency range for
with I #08H¥F SRV fdded) cohmtunidadiotlalevice thaans Within tthe same ad-hoc
plurality of at |east two OFDM synbols at a sane

corhh@iSon SdeRfted dé}guﬂ)e\{fﬁ&gn%é BthaP ALHE! uRd-ah@gok@ Piudality of at
comuni cation device that is within the sanme ad-hoc

least ?\NW%J]&C%E 1‘1 BShe @5 Uiy 1 Bt ﬁlaﬁshﬁss%nﬁfa ﬂi@r\éii&%f at
%9% SR Ry i

uses a“sec ity O st two requency

B ;21?1 %é%@?%:e‘%ﬂb%%%nmense@ﬁ&r-“fsfmgﬁﬁe"ﬂ&gﬁ%le‘"a
th t
i oS T S ST (RPRRLAS, Rt 1, f (LS

plurality of frequency sub ranges has no overlap wt
ranggsehas o pEriap uyish rlteyS%9n¢ P'@Eﬁkl@% &Y f@&?ﬁn%r?@'&a%rsg gna Rurther
further enbodi nent, the ad-hoc radi o communi cation
embiaslinens, theradHwe radie lcomemnicatiom dewiesnfurther waludes & synchronization
wherein the synchronization circuit synchronizes the
cirahity wherewi the syhéteonideicncasuisisyihmortizes thel derdee waidii asher devices
comuni cation devices' group hi a further enbodi nent,
withih@h& dd-a6c fadili conopifitiiontdavices geiripi rea funthbhembodiment, the ad-
conpri ses a counter clock applied to the frequency

hod 2RI REmARIchR4tIdnadélide0 ifdeh cbmPHsdha fcbester elosk Odpplitd to the
the frequency hoppi ng pattern, wherein upon the

g B RgEedf Vb peQibnk
R et

pati wh%l%l 1% %pfoql t}ig f ?éaggopi fr&El%gé}r St fr Bah dsdadh b&lofdance

coun correspon |ng to req ency
Witpl tgg frggue%g)tl Sﬁprlng %a&eﬁtor 2 tiie shifted version of the frequency hopping

pattern, the counter clock corresponding to the frequency hopping pattern or that time
shifted version of the frequency hopping pattern starts being decremented from a
predetermined value, and when the counter clock reaches zero, the device starts to
transmit the OFDM symbol at the frequency eub-range in accordance with that frequency
hopping pattern or that time shifted version of the frequency hopping pattern. The
embodiments is also illustrated in FIG. 5. As shown in FIG. 5, 500 represents the ad-hoc
radio communication device, which includes a selector 501, a transmitter 502, a

synchronization circuit 503, and a set of counter clocks 504.
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shifted version of the frequency hopping pattern
starts being decrenented froma predeterm ned val ue,
w@oaomsssms t he counter clock reaches zero, the BPEVSGEH08/000357
starts to transmt the OFDM synmbol at the frequency
sub-range in accordance with that frequency hopping
pattern or that tine shifted version of the frequency
hoppi ng pattern. The enbodinents is also illustrated
[0039) FI @ orfer tadadilitaigriransmissicn o6 OFB)M syrabele aeg¥aetly ¢ash OSTD, a
ad- hoc radi o comuni cati on device, which includes a
synédiftbisigdtioh @thod amby dresusetlt esing5GRuad clgolrc bongeptz it agheve finer
circuit 503, and a set of counter clocks 504.[0039] In
synfHr8fikation Bedwédn dedicRs bt anmrdessndsnlend, S-ist OFTDS|of devices are
exactly each OSTD, a synchronization nmethod nay be
synaﬁglgﬁ&ﬁédagio\ﬂof b lap FhiRE o ERRE RikdrfdréncaClteayRcHroifdtion method
synchroni zati on between devi ces at nano-seconds | evel,
propated r}ﬁapﬁrﬁﬁs Rl 8MGES HFHSYIBRD AN IbE Clts@Md AR hste detail
RVET I'a ch Y0 cause interterence. The
bels‘%{nchronizatipn.nethod proposed in [2] with a few
W™Mrggest ed nodifications will be described in nore

detail Dbelo 0040] Refer to FI G, 1. u Vi, C

[0049], aﬁ‘ﬂg’bt"lﬁp'gls I%ﬁ%g‘?e FARS A 1‘1:‘17“%@1\}&@3% \g?retgg%fx fi) fav
joined a sane beacon group. lLet Pcl e th ar dwa

enterpd K jiRdr EAMe IReRpn P ok ik e 5o ga‘%ﬁﬁ? 5%&3‘ (SHBH HeMA
Fig. 6, let BA be the BPST of device A 111, BD be theI3

PHBREXKGS S2eMHyd 4> shownfin §ig. A, et Bade g BRREpf devicech 1 hk Bo be
the clock period of A1 1 1 (Assune AIlIlIl"'s clock

the (BRSToof davideeD 11 Pdioky Aabldimmperspective, £acheotk claskipsripd o52g111
WMHz), and CD be the clock period of D 114 fromA |

(Asshm& APEISPE6dl pesiod iebe V/PG; bsamer 51104 clotk © bklef 538 Midgpand
by A 111 be 'ni', a known quantity. Let m= Tbp Pcl k

Cp 6 e @odksiRl 0P £1408km ey ¢l ES pé@pectiviidat dre tehain slot of D 114
duration, where Tbp is the tinme duration of each

e

cycles for a beacon slot duration, where T,, is the time duration of each beacon slot. For
current ECMA specified devices, 7,,=85 us and P, =528 MHz. Hence m = 85 x 528. In

every beacon slot as seen by a device, the same device’s physical clock counts m cycles.
Let Y be the actual reception time of the beacon of D 114 at A 111 (discounting
propagation time), Z be the estimated reception time of D 114’s beacon at A 111.

[0041] Assume that no device moves its BPST at the end of the current (first)
superframe (superframe N). In the next superframe (superframe N+l), the devices A 111
and D 114 do not move their BPST’s. Let ¥ and Z’ be respectively the actual and
estimated reception times of D 114’s beacon at A 111 in superframe N+1. Let np be the

Beacon Slot Number of beacon of D 114 in superframe N+1. Let p = T, x P, be the
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every beacon slot as seen by a device, the sane

devi ce's physical clock counts mcycles. Let Y be the
wa@edonasssuecepti on tine of the beacon of D 114 mtT/8G%024/000357

(di scounting propagation tinme), Z be the estinmated

reception time of D 114's beacon at A 111. [0041]

Assune that no device noves its BPST at the end of the
current (first) superframe (superfrane N). In the next
nurship @f tloakeydleufoe afsnperframe dyrativievhtes i7; eis the timg daragiomof one

114 do not nove their BPST's. Let and Z' be

PR Sl BN PO 3 TR RSP i 20

be the Beacon Sl ot Nunmber of beacon of D 114 in
In &pesiipedimmeirt sanhedevices pisbichadléckinouht gruyoieerNatt tiedt ogk can
cycles for a superframe duration, where Tsf is the

ti d tion.of qne superframne.  For. c

be selfed dFenly) iren®if op Kb RpiehRukhd 10t e, 2, may
528. In every superfrane the sanme device's physical

alse bosdlectdinatal ¢h @yMHeslockiolnsuthataspohk8a A6 brd 845836 &$6.
di fferently dependi ng on individual inplenmentations.

[0062F eXaWRIeZ, Pchid ABjre&he@n hedaideek g ogretioanixad rifdrence
clock hi such a case, nF85 x 66 and /"=65536 x 66.

tim\L;MQét%ﬁl?d bNAWBPYT of A T11, ng Grefn RS BlIERRYFoRireld@disce A

respect to a fixed reference tine (could be the
T of _A 111 BAy. Fromthe follow ng fouryelations,
109 g‘(sms]ojz%ﬁé(xli’w%- 1) CAm (1) [0044] Y:BIS)Er(", “1)c
(2) [0045; Z' =BA+pCA+ (n2 - 1)C m (3) [0046] F =
[00s} PCOH =B p2+ (n, PIE i (4) [ 0047] where WW=Tbp x Pcl k
=85x528, p Tsf x Pclk =65536x528 [ 0048] the estimates

[o0ak] BD p&c}g/iwecgr;(h?_q)mﬂ ned in two superf@nes:
[0049] CD=(Y -Y) 7(p +m(n2 -, )) (3)

[0046] Y'=B, + pC, +(n, —1)Cpm @)

[0047)  where m =T, x P, =85x528, p =T, x P, = 65536x528

[0048] the estimates of Bp and Cp can be obtained in two superframes:

[0049] C,="-Y)(p+m(n,—n))) (5)

[0050] B,=Y-(n,-DC,m=Y— (hl -DH@"-Y)m/(p+m(n, —n,)) (6)
[0051] In the third superframe, the device A 111 may align its BPST to device D

114’s BPST (which it knows through the knowledge of Bp + 2pCp and the fixed
reference time) and reset its virtual clock count to zero. Let P4 be the number of physical
clock cycles of A 111 during the superframe duration of D 114 (known to A 111) when
Pp is the number 6f physical clock cycles of D 114 in that same superframe duration of D

114. It can be seen that Pp= p =65536 x528.
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[0050] B=Y-(H- \)CDm= Y- (n - )(T-Y)m (p +m(n2 -
)) (6) [0051] hi the third superfrane, the device A |
wo 20090885431 i gn its BPST to device D 114's BPSTPCTRGINNG/000357
it knows through the know edge of B + 2pCo and the
fixed reference tine) and reset its virtual clock
count to zero. Let PA be the nunber of physical clock
cycles of A 111 during the superframe duration of D .
[0052K ( Rhtherdevise A 111 ymajgtains poovny afparteal slnsk cyelep froay thgthird
clock cycles of D 114 in that sane superfranme duration
supefframel idsuchta way tiee its eennt dfavirtPD-gockc5BEA6 36 2Btairpdsm the
If the device Al | | maintains a count of virtua
couat OF ks pYgdies clockroytlee by Bubtthcanpent chak cycle Ston thee cumyt of its
that its count of virtual clock cycles are obtained
physic@M béEc Rl Y er9ffldok EP,:PJ'QP';? L pgJ] o IRRGHKd (B/CABS- BY)] of its physical
subtracti'ng one clock cycle fromthe count of its

, : | _
clo%%ﬁé&?b&q&l?@g cfo\é% B f\ g%’le{if}ﬂ bd Q}Qﬁ:hx[o%eé (Phhe ph?@i}gl c®ck of D

I'ts physical clock cycles,

e virtpal .clack of A 111 will be synchronized to the
lliﬂvgyggfggxg% le‘c')li'D 114 to one clock period | evel

0051 3 gl pPoves S Fung b 1O Ay B et BRGET Faue no

x', and Round [x] denotes the nearest. integer value
gregigr than thervalus 4, P\‘A Raund [F*bﬁe_méﬁs the ReresHBISgET Yalug to 21‘ ock
is set to be the sane as the physical clock. As seen
[0088bv e If Bat Yo cActhen thevirtuabclogpisiset arhsdhasasers dhrerhypigpl clock.
estimating cl ock periods and establishing the virtua
Ascbancibeve, [00133b¢ fifsnovesupariiasss areenegiledear essimating sloglgperiods and
t he above proposed schenes. [0056] Exanple 1 [0057]
estibliéBing thevidedizbocknd Pcl k =528 MHz, CA=1/528 nms, Y is
measured as 342.595
[0055] Two examples are given to illustrate the above proposed schemes.

[0056] Example 1

[0057] Givep n;=n,=n=5 and P, =528 MHz, C5=1/528 ps, Y is measured as 342.595
ps and Y is measured as 65882.595. us, then using equation (5), Cp can be estimated as
1.89405 ns and using equation (6), Bp can be estimated as 2.5752 ps. In the superframe
duration of D 114 (= pCp), A’s clock counts, pCp/C,~34605028 cycles. However, D
114’s clock still counts p = 65536x528 = 34603008 cycles. A 111’s virtual clock is got
from subtracting 1 clock cycle from every 17131 (which is =34605028/(34605028-
34603008) ) physical clock cycles of A 111.

[0058] Example 2

[0059]  Given n;=n,=n=5 and P, =66 MHz, C,=1/66 us, Y is measured as 342.595

ps and Y’ is measured as 65882.595 ps, then using equation (5), Cp can be estimated as
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ms and F is neasured as 65882.595. ns, then using
equation (5), CD can be estimated as 1.89405 ns and
waising3ssaat i on (6), BD can be estinated as 2. BTBRGIHS/000357
hi the superframe duration of D 114 (= pCD), A s clock
counts, PCD/ CA~3460502S cycl es. However, D 114's cl ock
still counts/? = 65536x528 = 34603008 cycles. Alll's
virtual clock is got fromsubtracting 1 clock cgcle
15.F520m aviensing gqation Wi Bn qa8 bestwstyd g (23%gomp s the superframe
34603008) ) physical clock cycles of A 111. [0058
durkticangfl B 124pO5Y]A © Verlock <n@nts 78 d@d- #A5R 146pcl¢g-However, D
CA=1/66 nms, Y is nmeasured as 342.595 ns and Y' is

114"E 85K 6l 8sunbdPP8265396 86 =t4325376dyals.equat isovirtgd Jclockhs got
can be estimated asl5. 152 ns and using equation (6),

fror suf ?rggﬁ&ofs‘%&q%ﬂe]\ i}?:oré:é'%%'l @}33414 pwhibE i§ up%ﬁmﬂﬁgnssm-

urati P ok I s cl ock counts,
C es., However, D 114's clock stil
432%%@5?*‘?55‘":“‘?8%@%8%%36"2A:' 4325376 cycles. A | s
virtu lock is from subt.racting.l .cl I
100815 e o lagiin Bl hALoTEARAS e sy RHEY 7! ©
4325376) - hysi cal cl ock cycl.e f A [0060], The fl.

(006 oo S I Do S RCHTRT SEPRE ek SYFES §f 9 irvicn Mgy the
7. [0061] In FIG 7, P is the nunber of physical clock
duratyn &fs superfravie wf slewdstrdievige,th €0 5436538 bfs the mupher pf plpsical

of slowest device, Q (Q - 65536x528) is the nunber of

clogihysol&adf Gk atdwesy dvéce inf thehvams| dwedin efethe cepérfranhef slowest
sane duration of the superfrane of slowest device.

devide! Firbtty ipREQSEDS, 4 Advic@ joiRyh Beadofi gisuplodehdadenicgsaitfghbor
or the ‘device's neighbor joins a beacon group. Then in

els i i H
jOllgl fﬁ@d%én %ﬁwg? ThE HEb&Rs 963 ahfuBARse HaemBh&' the lstafBm& of all

nei g devices' beacons for two consecutive
nei%h%%? rﬁ%\;ﬁa}&e ?)éac%msefog &b €6 s\é@l#lvg sQFerfraRkE ThE KR Ric@ would be faster
erghoor i 1ts physical clock counts nore than Q
thax(n _a6115e?g§1%03( i151?s83hy‘s:i‘é§1' 85cK cpoutnpsemore than Q (=65536 x 528) cycles in the
superframe of its neighbor. If the device determines that it is the slowest device in the
beacon group, in process 704, the device sets the virtual clock to be same as the device’s
physic;al clock. If the device determines that it is not the slowest device in the beacon
group, in process 705, the device determines the variables P, Q, and floor [P/(P-Q)] with
reference to the slowest device. Following process 705, in process 706, the device sets up
a virtual clock from the third superframe and stars synchronizing to the slowest device at
clock period level by updating the virtual clock.
[0062] As mentioned above, the introduced synchronization method may achieve

finer synchronization between devices at nano-seconds level, so ‘that OSTDs of devices

are synchronized and do not overlap much to cause interference.
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superfranme of its neighbor. If the device determ nes
that it is the slowest device in the beacon group, in
wWEememsss4¥04, the device sets the virtual cl ocRCT/8GH®8/000357
sanme as the device's physical clock. If the device
determnes that it is not the slowest device in the
beacon group, in process 705, the device determ nes
the variables P, Q and floor [PZ(P-Q] wth reference .
[006% t hin & Fusthss emblediment offte iyRNERN, YrhsB @sdeviegan the,ad-hoc radio
process 706, the device sets up a virtual clock from
confreidation dewogse group sensesidiatst dafailisfyequpmayrsubirargetos adgtault TFC
sl owest device at clock period | evel by updating the
offséi id bl avallalslk. fof B@fshhissien oERhi OFBM apobd, thehdevice may select
i ntroduced synchroni zati on net hod may achi eve finer
anoPEBGRAEY aibliaRgd@tane@er TRV bfes fattranafisiseconds | evel ,
so that TDs of devices are synchroni zed and do not -

(006" | #Ris 'Eﬁﬁbedh?ﬁﬁ 3L SiBustAHe8 nEreme EEE ARG Sthndafd. aTHeUDisiebuted

enbodi nent o e i nvention, when a device in the

Resgpvégg?ngghqg#& ( 015&4 uf rt]hedE&M}@%ta g%lﬁ!" Fhe 9HRE s tal']ﬁ’rtotocol
s not. avai | able f ot ransmiesion of anGERML SYTRgh .,

imelGuetir e Bchen? el PR PRRRRHBY i rRn Chigth Bt el vime
anot her. TFC of fset. for transm _ssion. 064] .Thi s

rescayaSton iadipe 8 4Ll PigtouE JEViERcr ot ﬁ%*e‘é%ﬁﬂf‘ Q%“&‘ﬁﬂ’ﬁ?‘a: The DRP
Di stri buted Reservation Protocol (DRP) is used in the.

enablep/dedeesri@aeserverpre eIRmoresMASs that Jhe deYips Fampset taFoppumicate
each device to support negotiation and nmai nt enance of

with oag e | morie meighboensy Ac¢asdingite dnregbedinent, deyieglyays tries to
devi ces of the reservation participants. The DRP

seathah Iresr@eMiASe svhee trasarissens aad oeceptions chi\Bsprenatsingrredefault
device can use to comunicate with one or nore

TFOSIBBOOLFG .of R&COY fhir Nganb@ission dftuochrdanrt , with defréequency hopping
al ways tries to search or reserve MASs where

patich2 5 M eq 8410 Banddth i€ @8PAVallitle, GB¢h ihaRIRPide uilytfy ® reserve MAS
default TFC offset (TFC offset 0) for transm ssion in

sloREGA-ARRGS Nk Lk RcfiRAWERE Yo RRPh#3Mer TFC offset of the channel for
transmission in accordance with a time shifted version of the frequency hopping pattern
of the default TFC offset. For example, a device always reserves MASs pertaining to
TFC offset 0 as shown in FIG. 2, when it requires bandwidth. If all the MASs are
reserved for TFC offset 0, then the device may try to reserve MASs for higher TFC
offsets of the channel such as TFC (;ffset 1 or TFC offset 2 as shown in FIG. 2 in the
same band group. The device should ensure that all the MASs are occupied for the
default TFC offset (TFC offset 0) before reserving MASs for another TFC offset such as
TFC offset 1 or TFC offset 2. This emb.odiment is illustrated in FIG. 8. Firstly in process

801, a device determines whether there is any MAS available in a default TFC offset
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pattern. If adequate bandwi dth is not avail able, then
the device may try to reserve MAS slots for
WO e@n®s8585i ons and reception using the next hipXESGHIBL000357
of fset of the channel for transm ssion in accordance
with a time shifted version of the frequency hoppi ng
pattern of the default TFC offset. For exanple, a
devi ce al ways reserves MASs pertaining to TFC of fset 0
(suchsasSFREWDETien OFstating at sdefault freqeangy selsTange (nFkiahireqyengy pand
the MASs are reserved for TFC offset 0O, then the
2110i@VFIGE 2B ek yint process 804 ethbAlBsick geseineg e offi¢-Or ofdre @vajlable
of the channel such as TFC offset 1 or TFC offset 2 as
‘MASE @WMheidefaliit BFCffset thieths demcddanchse tootommiditieateleith oee or more
shoul d ensure that all the MASs are occupied for the

nei%%tna:ﬁ"h{nozrﬂ_igdg\f/if:@ﬁ&cée-ﬁgg ot &81800) anb et RhRineEFREMHEMBere is any
Ss for anot her TFC of fset such as TFC offset 1 or

avagftﬁ:?:%é%; ﬁntnegt hidhdr RS8R OBME chahnkl st dsatFedofiRt B Sarting at

y 1 n process 801, a device determ nes whet her

there is any MAS avall a ' t .

anofff EEaEeE fthsings BUGh pETefurPy Baftf 22 I FIEL ) 4 yes. i process
frequency sub-range (such as fr n b 11 .0n

S04 e Teperyis e e i ogie g ASIe MBSy A At Pan use o
the one or nore avail able Ss .in, the default TFC R d

comgpyrgate WHE ©ONE REMEAAEENDEEN L 0e el SHRERTE TR PIICET §7eand -
or nore neighbors. If no, the device proceeds to

detgminzs sehed e theemid ane petilebledd ARt et ighes 1EC offsghof the channel
avai | abl e MAS in next higher TFC offset of the channe

(sudts aic HF@ 9 ff§EQ) ofditing atlanotien frequrgcnsutarioeh éuch pefgaragy band
sub-range (such as frequency band 221 in FIG 2). If

23 1lYBSFIG.R)pIogRs i pddesstdod, devdayviceresevasethe tone opmeorgravailable
nore avail able MASs that the device can use to

MASRTIG Ll R e Whit flseQ8 Coimuiiiar with @lelod hiore hdightors. t he

. devi ce proceeds to process 803, and determn nes whet her

[OOBQE‘ re A'll%nﬂﬁyel?,\/ gh | afjuer VAabblinRAXt a NHGRGS id FlheOfalig@t radio
of" the channel (such as TFC offset 2) starting at

e SR S SF RSB SRR i
wit e eslsuftteg Qedibn & thgq{e%ugr}{:?'i ﬂo%Bln% pattern, the frequency sub-range
being different from a frequency sub-range that has been reserved or selected by another
device in accordance with the frequency hopping pattern or a time shifted version of the
frequency hopping pattern in the ad-hoc radio communication devices’ group. When a
device in the ad-hoc radio communication devices’ group senses that during a time
period, a frequency sub-range of the frequency range or a TFC offset for transmission in

accordance with the frequency hopping pattern is reserved or occupied, the device selects

a different frequency sub-range from the frequency range or a higher TFC offset that has
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MASs that the device can use to communicate with one
or nore neighbors. [0065] Alternatively, in another
werdivodsssent, a device in the ad-hoc radi o conmRei/sG2008M00357
device group selects or reserves a frequency sub-range
in accordance with a tine shifted version of the
frequency hopping pattern, the frequency sub-range
being different froma frequency sub-range that has
not heemsealestesk areqtcopicd &reteansrtissipn f IR sympplse This embodiment is
accordance with the frequency hopping pattern or a
alsd illostrasdd fridedthe @CMAstaodlardhe frequency hopping pattern
in the ad-hoc radi o conmuni cati on devi ces' group. Wen
[0086]0€V F&i€ ekdnplBE a adbviteCsekitl OreSpvationi cfabamiwiddyvaleags tries to
group senses that during a tine period, a frequency

resc¥Oor dA9Re Abeali Sesbied HRRCNotE AUBSsPhy Bsidd &n Qhlse@ TF06ffset of
transm ssion in accordance with the frequency hopping

the %ﬁérf,n%f e h% &S GIIVRIA SQTar CGENRiIRE ok e S8YELHRT 98) TFCSofBset of

eren frequency sub-range fromthe frequency range

the GE%{] g%h %%? ?E/%:eosfeféésetto réslgg/t %ﬁhep ﬁggiﬂ tl?e%r%% tal’fgadg reserved.

ansn1SS|on of

Thlgte glgll[n%l;l& stg'E@‘f amlstlrl g ?’L(? d aulglder Eéesrs]?ggcwﬁewce determmes
: reservation of band dth
whether there i prye YRS ?12% \gﬁs/ é‘aeagy\rgg erg§ %c'ge%ﬁ&%g%r%ﬁ Iﬁ%‘? rfb dgyice

unused TFC of fset of the channel. If the reserved MAS
proggeds torproesdss 904, @nd msenvpeonsey mase pysilablgMAfigthat hasdavepot been
the channel, then the device seeks to reserve MASs
res@rvibor deteatedt Heyesrtbe daviceprdyeede teprpeess 90Ri andedetsoatings thether
is further illustrated in FIG 9. In process 901, a
theféel¥ iafi@ ot AFT sffset whalablerfot theratready megrvedABIA L nbl,age dev1ce
al ready been selected or reserved. |If no, the device

pro@ée‘aﬁ: RIS cdsS 9, A8 seNBdoneRthdre s&diMble MASs that B/have not been
avai | abl e MASs that has/ have not been reserved or

3t Bl i NS A APl 1 s s
res%rélgdl %/g\kg Ssnﬁgo{hetabﬁla%ler ’WXffge‘? %th\é%ﬂarM%ﬁ(sul:}{ adPFC bitSet 1, when
TFC offset 0 is reserved).

[0067] In one embodiment, if a device that wants to transmit an OFDM symbol in the
ad-hoc radio communication devices’ group senses that all the frequency sub-ranges of a
frequency range for transmission in accordance with a frequency hopping pattern and all
the time shifted versions of the frequency hopping pattern are already reserved or used,
the device will select a frequency sub-range in accordance with the frequency hopping
pattern or a time shifted version of the frequency hopping pattern for transmission that

will be first released from being used to transmit the OFDM symbol in accordance with

the frequency hopping pattern or the time shifted version of the frequency hopping
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proceeds to process 904, and reserves one or nore
avai |l abl e MASs t hat has/have not been reserved or
waedleosssas | f yes, the device proceeds to procECESODBS/000357
and reserves the already reserved MAS using the
avai |l abl e TFC offset of the channel (such as TFC
of fset 1, when TFC offset O is reserved). [0067] In
one enbodinent, if a device that wants to transmt an .
patt@FDIh 9yfirtshér ambodineentcr peynterdock is arphiRdi 1ohtheolieqnsnsx Bapping
group senses that all the frequency sub-ranges of a )
patterrespuersayh pAthg dineoshifiedanarsivs of the frequanayoropameepaliemy wherein -
frequency hopping pattern and all the tine shifted
upoviethg i reRase0bf & htequeguancianfo fipinn deingtused rin aceordinceadiyh the
reserved or used, the device will select a frequency
- freciidRey RPPMg JABRGR AdRCifed Verdibeof the Gleqiayy hoRfimdipattern, the
patt'ern or a time shifted version of the frequency
. i r r@é}&ﬂk hedi mW¥r! that Rignef dhifsdd version
o %ng’gga&?‘%@?‘n{‘ﬁ%é l‘r%g;héuge t oyc'tﬁ(?@‘riggtrrligh?& t he OFDM synbol
LN .accordance wth ¢ e [ .
of $f SREFEY Bk pidch gk PEPUEROERRARE (i B RImBed value,
oppi ngpattern. . In further ,erbodi nen :
andy P B i s HE0 RRAGARC D b E R gymbol
to each of the tjnme shifted v%%%ion of .the frq&yenCﬁlr
at the feaurgcpsHtrepee ngreerdprrepdhthe fieanecy hoppigy pgiterm or the time
frequency sub-range from being used in accordance w th
shift¢rbveirsion ofthe freausppy PP RAEEM-or a time shifted
version of the frequency hopping pattern, the counter
[0068loc k The embsdiowi inglso dllustratedl irethe &AA st dard gPrisaitized Fhannel
or that tinme shifted version of the frequency hoppi ng
Ac@st t(BCA) sik aistd ihetha EQeiar srmddrd diof prowide diffextetigedn disidbuted
val ue, and when the counter clock reaches zero, the
cofi@itiof Qc&dsattd thetredivraioma tevite fofiamigsibn| Asin illustration of the
frequency sub-range in accordance with the frequency

emPSRRRY t1Red IEFn@Enttan@ patdiRl Shpléhedations Hif @t &fistingePCA back
frequency hopping pattern. [0068] The enbodiment is

of@%(z‘ld%lrl]% %ﬁ&*ﬁk‘i&%ﬁﬁas' sBeéiﬁ@d 2O S sl ap&ifidatibRy ArkipFSbsed to be
used in parallel for use of the TFC offsets with different starting frequency sub-ranges
using PCA.

[0069] For example, when a device has a data packet to send using the PCA, the
device tries to send the packet using the default TFC offset (TFC offset 0) as shown in
FIG. 2 in a MAS. When a device senses the TFC offset 0 of the channel Busy, the device
invokes a back off mechanism similar to that used by the PCA in the ECMA
specification. The back off counter is frozen as long as the TFC offset 0 remains in use or

busy, and the back off counter is decremented when the TFC offset 0 of the channel is

sensed idle. In one embodiment, the use of one back off counter is provided for each TFC
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Access (PCA) is used in the ECVA standard to provide
differentiated distributed contention access to the
woreaonsssidr a device for transm ssion. As an  PCT/SG2008/000357
illustration of the enbodi ment, three independent and
paral I el inplenentations of the existing PCA back off
nodul e and protocol (as specified by the ECVA
speci fi Catilﬁ)& are proposed to be used in parallel for
offses of B chanmelr(tigee fridspendentimarduliisfepely eimilastoghatiysgd by PCA in the
frequency sub-ranges using PCA. [0069] For exanple,
ECMre speaifitetion; sed BEG.al 10laWherpadkéte has mmeket tosemigandtsensesall the
the device tries to send the packet using the default
TFE b8saf betk chadin€l bisystht deyicamvekeswrback offimizchanibm saniMAS that
When a device senses the TFC offset 0 of the channel

useBW3Vthe PORA HEME QS‘CMRV%Kﬁﬁpzﬁioh.aTKe Bhdk orech@itersior ai TRA affset is
to'that used by the PCA in the ECVA specification. The

fro%cig. lgflé aS T EE Jffted TOARERs ﬂrc‘uéeo&gb@& thheth-gﬁﬁcﬁ’foﬁ'ﬁ:'&hngr is

remai ns"in use or busy, and the back off counter is
decr nt ed V\bﬁ;l’t off . RGN '

dec?e‘%%“ee ‘l’vg‘fnet.hel n o#efge(te-éggﬁ(f i Jrlrltgﬁ%tl 1%?1621 ?J&sgﬁedf one a(%:tithe three
ff.counter is.provided for each TECoffset .of th

backh g &untsry, rrggc}‘gﬁ ofEhe ng’g nPakEdy JEngal eﬁs}lsrlnn aﬁle ?EFC offset
that used by P .n the ECVA specification; see FIG .

cormempondifEch (5 BRSK ACLOAET HRb RRE R PR S A RGeS fepmited
the TFC of fsets of the channel busy, the device

as sapnoeanepfishe bads off reumiansicomrespopdimg to the thigg THs«fsgly of the
the PCA in the ECVA specification. The back off

chapoelreashes zaro.2ATESdo mbtoetheidslayrin 2eqessing pomef s THGeoffets by a
of fset remains in use or busy, and the back off

packeiiist lewer as dempaednod el visenwhdneonlF@ défhde chainel twith no TFC
channel is sensed idle. Wien any of the three back off

of f&@d) Niselised! @RtioasilyZ esvery tTIFE pakdtetan Slsor egtedvitd trawltiplsi Agcess
the TFC of fset corresponding to the back off counter

CafeB@ies’ @REHCA GREMed HANGE, ECVRA RAGHAYH. The t Aediioht Rtbr&#ame
soon as one of the back off counters corresponding to

Spelcm;g (tﬁhﬁgfarﬂz e M dxiflia 13k bffounter value may be different for different
Access Categories for each TFC offset.

[0070] This embodiment is further illusfrated in FIG. 10. In process 1001, assume
that all the MASs and TFC offsets of the channel have been reserved or used. Following
process 1001, the device determines whether there is any TFC offset (with a starting
frequency sub-range of the frequency range for transmission in accordance with a
frequency hopping pattern) released from being used in process 1002. If no, the device
keeps to repeat the determination carried out in process 1002. If yes, the device proceeds
to process 1003, and applies a counter clock of the released TFC offset of the channel, the

counter clock being decremented from a predetermined value. Then in process 1004, the

29



channel reaches zero. As a side note, the delay in

accessi ng one of the TFC offsets by a packet is |ower
W@2g00003858F ed to the case when only a default cPeIB€2008/000357

(with no TFC of fsets) is used. Optionally, every TFC

of fset can also cater to nultiple Access Categories

(ACs) as specified in the ECVA standard. The

Arbitration Inter-Frame Spacing (A FS) and the maxi
devibadktenhines whether the spusenelgckpbasdreached agre- Haio, Hher 4%?%%%“
Access Categories for each TFC offset. [0070] This
decrenienditheeaduntes cfoek titn proceds| 19661 andarto¢eqdstoroaeys 1904. If yes, the
process 1001, assune that all the MASs and TFC offsets
deviRE stah€ 16 hamuatl (HRaVEDRES b0t asing ekt DFC ushet. offtbe chatinelywhose
process 1001, the device determ nes whether there is

couBYcldEeMhes Sdro hibbesg 166@r t i ng frequency sub-range of
the frequency range for transm ssion in accordance

it h i : far t1Rg

007 ?ﬁ%t?@%é?&*f‘&%%ﬁh??eﬁ%% B} Bt SACBaR flh s P ee ek for
r at.,. t eternp nat i [ |

cacl ipléeif,se&ﬁreevgaw?eaﬁ ﬁf 3512 plFroB A8 by Bl AFOTEN Aol for
appl | es oypter clock of th | eased T f . .

an Rt RBF OHHembEi o eE FloEk i g o Gkt eiShaent is
a predeterm ned val ue. Then in process. 1004, thedevjce

alsogEraiechad IGin &1 erein dhe dRed? cBVBRSE WL a CAIFreciogtlog Sach

If no, the device further decrenents the counter clock

TFG offgat of thosharoeb(TE hef st BB eifsay 1pandcBs ngﬁf’é@?- 4%0393’5 Seen

the device starts to transmt the OFDM synbol using

in RIfle 1 TFGtenfthe Eedifimt husy c staten tierantsxneAthifiaitoa rinter-Sggme Spacing

reaches zero in process 1006. [0071] It should be

(AIRS} ol haford Meoudesr ickek eapphied. dguiahdF Cwffset of the okanarl, there

clock for each TFC offset for every AC, and the device

is aBR¥resoRding COurtérailsok. In e iRsEMicy ofEIG. fl 0ftha noukErcbichgfIFC

TFC of fset whose counter clock first reaches zero.

offs}vﬂb SR80, TRuATSE difskts Wilkbe delédiedbythe Hbvice to transmit
erein the device is equipped with a counter clock

an ngl\/?gﬁgbol of a first buffered packet. It can also be seen that the counter clock

corresponding to TFC offset 1 secondly reaches zero. Thus, the device will use TFC
offset 1 for the transmission of OFDM symbol of next buffered packet. This embodiment
has the advantage that the delay in accessing the channel (any TFC offset) by a data
packet is lower.

[0072] When a device boots up in an ad-hoc radio communication group, it may look
for neighbors by scanning the TFCs (channels). A TFC offset of a channel such as TFC
offset 0 shown in FIG. 2 may be considered as a default TFC offset of the channel for
beacon transmission. Alternatively, the device may select a random or any fixed TFC

offset of the channel for transmitting OFDM symbols of beacons. In one embodiment, it
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TFC of fset of the channel (TFC offset 0, TFC offset 1,
and TFC offset 2). As can be seen in FIG 11, after

WO bwo/oddsai um busy' state, there is an ArbitratP@ONSG2008/000357
Inter-Frame Spacing (A FS) period before a counter
clock is applied. For each TFC of fset of the channel,
there is a correspondi ng counter clock. In the
illustration of FIG 11, the counter clock of TFC

is whpased tRatf évert devdee ens serdsoa bEmens, berpruard datingudg (the PHY
be selected by the device to transmt an OFDM synbol

Capabilitie§ iand tthd) MA@ r@apabidicike Information rElemenss KEEs3 elanthe Hatlowing,
the counter clock corresponding to TFC offset 1

ad dHRSH9 AAd Yol HREHGS of @iedEs Thnthe EQMA stmdarderre\ploposed én 3deGrdance
offset 1 for the transm ssion of OFDM synbol of next

Wnﬂwg&ﬁg%gmgagﬁﬁg Thi s enbodi nent has t he advant age
hat the delay in accessing the channel (any TFC

[009%]{/?'6@%9&1%0'%@ f&%!f%&" tHeScﬁa%mE i5 ARG iR 12, table 1201.

oot s up In an hoc radi o comruni cati on

R o 2 L, L B a7 e
.n.F
oriF) i 4R KA 1R BN RaR DI GRAnA Number i o

transm ssion. Alternative t he .devi ce
speeified dh WiMediy PHY, standgres ij? beacop s Seft ‘BH’aF%‘QPmLyoPr any fixed
transm tting OFDM synbol s of beacons.

chaserb SHC raéfset, of the §hepmelp dryesxamples eighes Co‘é@ﬁe&@o ?rhEEC ofryd> or
a beacon be required to include the PHY Capabilities

TFEndfsth2 adi®vaapablG.i 2, itks dévideosending dhe Braspe shall glpEinclude the
In the follow ng, additions and nodifications of the

new Ehanrel Iha isGdcat Analerethbadengnt,shofeghency choons deyee may not
Wi th various enbodi nents. [0073] Channel |E: The

be fdperBtt Rbmt e Baamulahe laB-Hos aiiovebmmuritdton & videaiddes to send
1201. The Channel Information Control field is further

beeict)%su Stht At Olpfdet Bk 8n 1abide 12@Ngte tl8d 1@ fédd BRITHC @Ffetiof the
table 1202 is further illustrated in table 1203. The

cha%glrllgﬁ ltheJ\MHHceﬁlté fh t93b51e 1202 are inferred as shown in FIG. 13.

[0074] In one embodiment, an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group for transmitting OFDM symbols comprises a
generating unit cénﬁgured to generate a channel information message including
information about frequency channel number the ad-hoc radio communication device
uses to send beacons; and a transmitﬁng unit configured to transmit the channel
information message to at least one other ad-hoc radio communication device with which
the ad-hoc radio communication device has an established communication connection in

a current frequency channel. This embodiment is illustrated in FIG. 25, wherein an ad-
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specified in WMedia PHY standard. |If a beacon is sent

in arandomy or any fixed chosen TFC offset of the
wa@b@nnsdsss f or exanpl e, either TFC offset 0, orPdF€:2008/000357

offset 1, or TFC offset 2 as shown in FIG 2, the

devi ce sendi ng the beacon shall also include the new

Channel IE in its beacon. In one enbodi nent, the

frequency channel may or may not be different fromthe
hocc Inathe edomrhieni eation odeviced i260Q ompRisesa i GpneERIEC aniy g1 gnd a

send beacons. The TFC Offset bits in table 1202 are
trangm@ting onit 5@ m t he TFC of f set of the channel and the

Mode Bits in table 1202 are inferred as shown in FIG
(0018 [ OO hE dmbaiiaerm)riedichant] iformaionomessagk durther comprises

comruni cation device wthin an ad-hoc radio
infSRATN bf 3t frQeRtSVdpPig hiteshPor! D fim rsaiftedi vetsidigofhbMrequency

synbol s conprises a generating unit configured to

' £ i J&hLHO 36 rdif ¢hd I feqincy hoppin
hof’l'%ﬁ%oéaqrr{aetﬁ} %ﬁpgﬁg%?icfrdégﬁgncyucﬁg%ﬁg% nunber the(ﬂgd-)llﬁocpp s
paf{ef.afgfﬁg% orqué}‘erﬂcg?c}%ﬁ{‘eddf ihp&tgﬁ.ees to send beacons; and a

Ing unit configured to transmt the channel
Lnfornation ssage to at | east. one. ot her dé radi Q.
ok AR RRTHE 6p Ht io G e8 (r ac
_conmmuni cati on 0gevi ce has an est gbldi she C?ﬂ%ni c%t if?.n R
inforaiatiar pp BRmpsT of apigpnas REINE MEGH NAE IRHSHIRE P 11Xq4,pygtod of ime.
enbodi nent is illustrated in FIG 25, wherein an gdpo
[0072ki o le enenembedimesh thiefixed posoolc Bme it dsurgritgRsng:t “hg‘xe"
unit 2501 and a transmtting unit 2502. [0075] In one
poiendfavtens the starhel abeaporedlotiontlesy start plonMedivaadecesifloher
conprises information on a frequency hopping pattern
[0008] a tToreatshiofthe fropesedi methad far (RED M tegsmsssipnhenmpsi ¢hgnges are
pattern that the device uses to send beacons, wherein
requl?€d fif &£l feRCInfiiaRALK Elpatiter(TEs) Sasvspdeifiedf ar elnc eutrentaECMA
fixed point of tinme. [0076] In one enbodi nent, the
Speg{mgﬁw&{ as {Bfigkdati on nessage further conprises
[0079] DRP IE: Bits b13 and bl4 that are currently reserved in the DRP Control
field are proposed in the DRP IE to indicate the TFC offset of the channel as shown in
FIG. 14. Table 1401 illustrates the DRP IE. Table 1402 shows the DRP control field of
table 1401. Table 1403 shows bits b13 and b14 of the DRP Control field, which are used
to indicate the TFC offset of the channel.
[0080] PCA Availability IE: The two reserved bits (b2-b1) of the Interpretation field
of the PCA Auvailability IE are proposed to indicate the TFC offset of the channel. As
shown in FIG. 15, additional PCA Availability IEs are proposed to be sent if PCA
availability for an additional TFC offset of the channel is required. Table 1501 shows the

PCA Availability IE. Table 1502 shows the Interpretation field of table 1501. Table 1503
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i nformati on on nunber of antennas being used by the
device for a fixed period of tinme. [0077] In one
wendodsssent, the fixed period of tinme is a supecT/sares/000357
and the fixed point of tine is the start of a beacon
slot or the start of a Medium Access Slot. [0078] To
cater to the proposed nethod for OFDNItransnission
sone changes are required in a few Informatio
shofis dhentesof( tvesrpseeedshitschd-b b af tahle lr§92c Whichre Eﬁﬂdwo indicate the
specification as follows: [0079] DRP IE Bits bl3 and
TFObffsd¢tlofithaand. currently reserved in the DRP Control
field are proposed in the DRP IE to indicate the TFC
[008f]f SeRehhqiikie RefaesnEE: Bwo séserved bits Bl5ch4) bf theTRddinguishi Bequest
illustrates the DRP I E. Table 1402 shows the DRP
IE 29'9 Bwpeéedftb ﬁ{diica@s‘ tht APC SO thelethheel 1488t atad vightifitke fek&ved
|4 of the DRP Control field, which are used to

1 W B B%
8 et ot et L1 ki o

sholwlgttl%:r Relalq Lh %Qalgés?{]id T4 letl$§% 0 X fs’%ﬂ@w: ?‘E]tuLshtl%q{xét @E)l@tr(/)Al\S field

o1n set o0 e channel

n Fl G [ | e
of BF%V%QZdnt‘%OrBéle?gh?%q 19@; aval ablﬁ%wegtq’l thYb4! bF lec1602,
addi tional, TFC off f ann is requi red
WthaBree“Si@Mng ﬁ%‘&t EE‘FFE Fty |E. Table 1502
shows the Inter retatlon field of tab(L 1501. Tabl e
10082033 ABA - ClteabiiionEe gng (ofcib akess e Disp_ ) st SV MAC
1502, which are used to indicate the TFC offset of
Capdbilitive|IE 2 a&:D] inRbe iECMA stardergduie sironosed Tube pesdetoipdicate the
bits (b5-b4) of the Relinquish Request |E are proposed
caplabilityneli thadevidete trkfiofrf B offfets dfghe thannel] andxadiher waeived bit
eight of the reserved bits (bl 3-b6) are proposed to

is proposeaite behasd ¢ iNlicaseif ke dehiowvis abie Fb GrandiBit ahdlkeeive using
1601 shows the Relinquish Request IE. Table 1602 shows

altdrhfe Behbh&gui sh Request Control field

[0083] PHY Capabilities IE: One of the reserved octets are proposed to be used for
TFC Offset Control. In this TFC Offset Control field, one of the bits is used to indicate
the capabilityA of a device to transmit in TFC offsets of the channel as shown in FIG. 17.
Table 1701 shows TFC Offset Control field in the IE. Table 1702 shows the TFC Offset
Control field of table 1701 in more detail.

[0084] Enhanced DRP Availability IE: A new IE is proposed to be added to
indicate a device’s view- of the current utilization of MASs in the current superframe

(catering to the use of TFC offsets of the channel) as shown in FIG. 18. Table 1801

shows the newly proposed IE. Table 1802 shows the Interpretation field of table 1801 in
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of table 1601 in nore detail. Table 1603 shows the
reserved bits b5-b4 of table 1602, which are used to
wo pavo3e5es t he TFC of f set of the channel. [ 0082PCTVEG2008/000357
Capabilities IE: One of the reserved bits in the
current MAC Capabilities IE as given in the ECVA
standard is proposed to be used to indicate the ,
capability of the device to transmt_ in TFC offsets of
moretyistailh Table| 1805 sepvesrtutiHEt0 efctbe Infergretation;figldypligble d§0¢ én more
be used to indicate if the device is able to transm t
detéihd recei ve using alternate channels. [0083] PHY
Capabilities IE: One of the reserved octets are
[0085]0PO PR Hainic Registersd Thar of ThE rékehed bitCfitH Cohtrolt fegister as in
TFC O fset Control field, one of the bits is used to
curfeRECRA sl i caddipdit prdpysddito Be @83 o€ TIFC Offed Ehiroli a8 sHéwah in
of fsets of the channel as shown in FIG 17. Table 1701
Fichews TFC O fset Control field in the IE. Table 1702
shows the TFC O fset Control field of table 1701 in
re detail. P ' i1 :
100, E°bEE smbstl oA REE o icoflpl Bitn Wbdeds in A ad-hoo
vi ew of .the gur.rent utiliz

‘ L t in th .
el hiRmiaion B8E kgt it et T ke, SHGEh e

channel ) as _shown i %FI 18, Tabl@\@’#%l shows t he.t :onal
grop ey listep to e gnadgim thzpeh opg @5 theyygilablq anignpag iofransmit;a spena
_ field of table 1801 innore detail. Table 1803 shows
in pjunusash frequsncy hend threpgl dheaofhsh anfeany The ppgIpidom gty 7ot be
more detail. [0085] Dynamic Registers: Two of the
syncleesizedamong devedes.PHY Control register as in current
ECVA specification are proposed to be used for TFC
[008¥]f s etAsGofuaithed illagratibmwfithe mdthdd foi ran{ndi@8@) OFIAMosymbols under
enbodi nent, the ad-hoc radi o communi cation devices in
the CRIk R@Gdard according to an embodiment of the invention, transmission of
OFDM symbols may also be operated among different band groups.
[0088] In one embodiment, the method for transmitting OFDM symbols by a
plurality of ad-hoc radio communication devices in an ad-hoc radio communication
devices’ group comprises a first ad-hoc radio communication device of the ad-hoc radio
communication devices’ group transmitting a first OFDM symbol in a first frequency
sub-range of a first frequency range selected for transmission in accordance with a
frequency hopping pattern, the first frequency range comprising a plurality of frequency
sub-ranges; in the same or overlapping transmission time period, a second ad-hoc radio

communication device of the ad-hoc radio communication devices’ group transmitting a

second OFDM symbol in a second frequency sub-range of a second frequency range, in
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radi o communi cati on devi ces' group are not
synchroni zed. In such a case, a device in the group
woreo9ssssEn to the medi um t hrough one of the ar@Ei/baing000357
antennas to transmt a signal in a unused frequency
band t hrough the other antenna. The operation may not
be synchroni zed anong devices. [0087] As a further
illustration of the method for transmtti ng OFDM
accardarve | sithu a differehefreqtivneys hoprieg datters owkirely the sggend frequency
enbodi nent of the invention, transm ssion of OFDM
rangd/ig AiffegentBymahs Girsdo Gequracatande.anong di f f erent band
groups. [0088] In one enbodi ment, the nethod for
[0089]12NSTH bhé RAbOHIRMNE YRR $nvelitich, Rhe! midthddy faaf tr@@mitdag OFDM
radi o communi cation devices in an ad-hoc radio

synﬁgw hif 38h80 rABY E@MmunhOMP dGEP M HE&d-Rod tddEd c@flmification
radi 0 communi cati on device of the ad-hoc radio

devﬁc%%?&pcgtg ﬁ?ecfjt%%[né ?gﬁod &, ef E}é%lﬂoktrédis cBmlunRariéE BVice
y Inaftirs Irequgnf sub-range of a first
reguency. range sel.ecte or _transim.ssi | .
of i et FRPRSH PR 4EDRE, e AT pmbofs ing e
frequency range conprising a plurali. f frequencg
fre%lebe.‘/rraﬁgje?!ecwa ??%@nélaﬁéloa n 6%?5{4%5‘6&“%3 &F‘é‘i?é‘ﬁ’? §%‘fp6‘)r($ pattern
_ time period, a second ad-hoc, radi g communication .
in st aub-Rewriod [yeithiny thedexef dmcopasiointhRifEsitiragHenfy FRRgscompnsing a
group transmtting a second OFDM synbol in a second
plufaliegafregueseh sutaraggesofin @ sseerdnerbineaigd aliffsrentaligr, the first sub-
i naccordance with a different frequency hoppi ng
perfdtwietim thendber€bsamé hieeds dmeperiéd dyrdrvy radin gemimynication device
different fromthe first frequency range. [0089] In

of BHREadeRRORUITEEmMtinitdiidni duwérs’ groyp thesmistingo@FDM symbols in a
transmtting OFDM synbol s by an ad-hoc radio

secRIMRALGRY | @R8N £8ordBncRNwiH- D aefferadi Requenay hbpying qattern,
devices' group in a fixed tinme period conprises the

Wh%gﬁ’lm?ﬁ(% ?e%gl?(} fg%(ﬁlgmg%a{s qEferdlf WoRthe Firdt AR q@c h efmge.adi 0

( . [ group transmtting synbol s
[00561] a I {)1% embodiment, an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group for transmitting OFDM symbols comprises a
transmitter configured to transmit OFDM symbols in a first frequency range selected for
transmission in accordance with a frequency hopping pattern in a first sub-period within a
fixed time period, the first frequency range comprising a plurality of frequency sub-
ranges, the transmitter also being configured to, in a second sub-period different from the
first sub-period within the above same fixed time period, transmit OFDM symbols in a

second frequency range, in accordance with a different frequency hopping pattern,

wherein the second frequency range is different from the first frequency range. This
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frequency range selected for transm ssion in
accordance with a frequency hopping pattern in a first
waemopssskdd within the fixed tine period, the PCT/SG2008/000357
frequency range conprising a plurality of frequency
sub-ranges; in a second sub-period different fromthe
first subperiod within the above sane fixed tine
"period the ad-hoc radi o cormuni cation device of the .
emladlithend is Haiteteddniilai 2atn SHO-oBy thecad-hogrradi copumuifation fgyvice
OFDM synbol s in a second frequency range, in
2508compdsasaaransmiitea281f f er ent frequency hoppi ng pattern
wherein the second frequency range is different from
[00b11e f id Shie Embslimaayar adbec ralR0SHNmimicaive deioediivitonan ad-hoc
an ad-hoc radi o conmuni cati on device wthin an ad-hoc
radio? b AMERITIGLN &Nt gRipl ERSirar3hting f OFDM 3n@mbbls t dongprises: a
OFDM synbol s conprises a transmitter configured to
tra&ﬁ% Mg { (S YORINIS sifb@s f {o Uihdr” QEVBAC YT #RI@d-hoc radio
Sselected for transm ssion in accordance with a

I Xe e p I rst requency range

0 i Si a plurality, of firequen sub . X

of if iy rth Sorfiniaionetisay ESireq s e AR EERer f3Butigured
sub-period different fromthe first sub-period.within

to e BGE: QBN PRIBBLin 1B BEFIBEY b HEPL: GRDRF tuenc range
synbol s in a second frequency range, in accordanc

selggtedrfop tranghfigsiemin FCEQdenss O’Xltbn‘b Bﬁﬂ‘i’?@% hoRRiRg,patifHL einf same or
the second frequency range is different fromthe first

ovelrlappiug rfeapsmizsige . tinkh psaad odienea tirangmitien stfr atseepnd nadshqg, radio
25. In FIG 25, the ad-hoc radi o communi cation device

corzfm0ficarimpddvicesofatht radriewi radie rcopbiinicatiof Sikyicksi groep transmits a
enbodi nent, an ad-hoc radi o comuni cati on device

sec¥hd DFDMRyEBbINAG seeshidIreyueityniubatngerofdesec arisfrequendyprange, in
for transmtting OFDM synbols conprises: a transmtter

accoRiahé SRR i LAY g TRRY hopSing ph®dm deNdreiashefirst frequency range
ad- hoc radi o communi cation devices' group; a receiver

cothfide§ &€ ip}{ﬁalﬁ? DY BuqRaty shb-PRees hald RVE&BAd frequency range is
different from the first frequency range. This embodiment is illlustrated in FIG. 25: the
ad-hoc radio communication device 2500 comprises a transmitter 2501 and a receiver
2502.

[0092] For example, any two ad-hoc communication devices in an ad-hoc
communication devices’ group may communicate in a different band group using an
alternate channel (channel other than the one in which normal beacons as given in ECMA
standard are sent) usihg the Prioritized Contention Access (PCA) or the Distributed

Reservation Protocol (DRP) during certain MASs in a superframe. In this regard, normal

beacon refers to the beacon that is sent within the frequency channel (default channel)
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of the ad-hoc radi o communi cati on devices' group,
wherein the transmtter is configured to transmt a

WO 200sH3BHEDM synbol in a first frequency sub-r arges61008000357
first frequency range selected for transm ssion in
accordance with a frequency hopping pattern in the
sane or overlapping transm ssion tine period when a
transmtter of a second ad-hoc radi o communi cation . .

thatcidvthe ad-bbc radéo eammurication dsvicshivithincthe péiog sAfie gynmunication
group transmts a second OFDM synbol in a second

device€ gueupcare spdratimpnige Inothisaase eB et davicgs esndythe bepgens ¢riy in one
accordance with a different frequency hopping pattern,

banWhedupi ifl atdefauftichainef thagthenase operaeg ¢oncbsigsy @ the embodiment
plurality of frequency sub-ranges, and the second

of thé ﬁ%ﬁr&%dé@&e Ran Soriinlihie4te M al BIRdFhALH €hdnhelsih ahotheigimd yroup
range. This enbodinent is illlustrated in FIG 25: the

othcf}qh&ot%c LRG!S AMHNhSRtal BEcHEVWER sémAR a6RdntS ®Stha different
ransmtter 2501 and a receiver 2502. [0092] For

examl e. . an - ' ' [ ]
frquaz;%opeglﬁ]%ﬁ%ﬁ@%%%@é&?éﬁeﬁ“s B PR STk ARl ofthe

a . di ent band grou in .
ot BSR4 R B g AT el beseon

given in ECVA standard are sent) using the Prioritized
transESSIORs INGHCIAPEASQRPEIEA) or the Distributed Reservation

Protocol (DRP) during certain MASs in a superfrane. In.,.

[009Hi s Msgeavar, #oleige BesdBHI 6 B PERFOPn @B et e rdio
is sent within the frequencY channel (default

conuthamieesion tdeaticesi| growmeto gdinhisselfr iacingthen phamaplctalteate channel) of
devices within the ad-hoc radi o comruni cati on devi ces'

anof}ied bpndagreu fue cattdin guinher dfiMAR$ duringsthe dath perigreofhg punesframe
send the beacons only in one band group in a default

to Sdhanigtaté Rsihg theePCar ér MREDRP.i Refeiring t8cdI6r di ngputie thhtea DRP
enbodi ment of the invention, devices can communicate

resérVatf AlahSiniak & MAtRMRB)echtwa Aetib&rA banshdiB aUP. Atdeding to an
than the Channel in which nornmal beacons were sent in

emﬁ&cﬁﬁ@&?mcew ﬁ3aanq ilj { &1 @Rthave simultaneous time reservation in another

band group in an alternate channel, and devices E 115 and F 116 similarly can have a
simultaneous time reservation in a third band group in another alternate channel. It can be
clearly seen that the throughput of the network can be increased.

[0094] In this case, every device needs to scan the alternate channel of another band
group that it intendé to use for availability at least for one superframe to ensure that the
alternate channel is available. As an example, if a device discovers another beacon group
(ad-hoc radio communication devices’ group) in an alternate channeli, the device may not
use that channel (alternate channel) for communicating with other devices in its beacon

group either using the PCA or the DRP. The device shall also periodically reinitiate the

37



frequency hopping pattern, using both the DRP and the
PCA during the data period of the superfrane. However,
w0 beonsssees need to revert to the default chartesG1008/000357
t heir beacon transm ssions in their beacon peri od.
[ 0093] Moreover, a device nmay invite a sub beacon
group (sub ad-hoc radi o comunication devices' group)
to join itself in another channel (alternate channel)
scamp £veay fix b nurhberdf gupaifsamesy fog a sepgriame dpa@Hon fo qparse that rio new
during the data period of the superfrane to
beacangrutp hast e siarted trhthe PBAnge chdnaelDRE. thdf the chanpel is available
FIG 1, assunme that a DRP reservation arrangenent is
for HREHRatd chanBeinust W deldvd thesenkisagds itselfischnBing bA altémetechamgl in a
to an enbodi nent, devices C 113 and D 114 can have

supetffitel BEE AR rtl e TR eI QS @hMAI1RKIB forthaPTA6F tHeaDRIP i chepaliemate
an alternate channel, and devices E 115 and F 116

chagﬁe{m(lgr?agé&ég G USRANE hBnril) Bkih 8 RRP Wpelfrdie.  €Servation in

nd group I n another alternate channel. It

[002%2 b%u&ﬂneeraé\! g&?{k&&gﬁenﬁ'ﬁ?rﬁ&riﬁlﬁg%}naf%fchta&gl Bﬁﬁﬂ?ééﬁain

dbetlnc’rea e | I's case, every device
ee scan al ternhat e I
MR G iheifia Brtod Sadpel R aPRE o AlerfP MRl Ron frame

for one superfra to ensure that the alterpat
(a agom BRE SV 8 e, Toresy Pifsani gevige C ghfldeset 1o one 1o
~discovers another beacon group (ad-hoc radio )
inforonikanit duan alferarte Fhangel baagn) at leastancg dpeng, theadata petid, of the
the device nmay not use that channel (alternate
supetfeanreedf)thé devieso Hlrisnvidlaliomganyj detice tspasmingeapycbanneh tq know that
beacon group either using the PCA or the DRP. The
thefteisi indeedhal hltahse chamiebdsagalih ythateibainal aipen trgespiem of such an
every fixed nunber of superfranmes for a superfrane

altéihbt@ EhaRell KeaBsts Wil dnlidingrievize thdr daars an giltemptehhsntizd bpacon is
started in the alternate channel and that if the

notGRGNRA! tol a?igﬂ\iﬁi BEYT & {IRrBRET &Hdicated hehenternateechafinel beacon.
devi ce that envisages itself scanning an alternate

Mog%g\@/g?}ea%x{l]eerﬁ'lfggdrépfcﬁgg %galg@e{lﬁg\éﬁﬁti{s_z(ﬁvﬂ beagdi grdsp if there is no
e DRP in the alternate

existing normal beacons in that channel. In the meantime, the devices that use the channel
és an alternate channel shall vacate the channel in the next fixed number of superframes
upon discovery of normal beacons in that channel (used as alternate channel).

[0096] Alternatively, in another embodiment every device that intends to send or
receive frames in an alternate channel during certain MASs in the data period of the
superframe, shall send an alternate channel beacon frame (a beacon frame with one of the
reserved bits in its device control field set to one to inform that it is an alternate channel

beacon) in a discovered beacon period in the alternate channel. If no beacon period is

discovered in the alternate channel, the device may choose its own BPST for the alternate
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channel (or also in the default channel) during that
superfrane. [0095] Further, every device that sends
wo e@a©38seh an al ternate channel during certai NnPOESS2008000357
the data period of the superfrane, shall send an
al ternate channel beacon frame (a beacon frame with
one of the reserved bits in its device control field
set to one to informthat it is an alternate channe
chdafeélClosapomtA Ideaisé shalb enathtsin et dnd atdy anp grimady ¢defadle channel
superfrane of the device. This will allow any device
fol R hE Guled i vETIATETEN AL staridaWHoWater} i@dvécel is aliso did@dedatd join or
al ternate channel usage in that channel upon reception

fongl bSHEH R hemlfipfe Ghaane! cHaRREO RsinfiteRidicCEhdd@e]l beacons.
evi ce that hears an al ternate channel beacon is not

Altf:%g { %gnél %e"élw r&ré 3 g%g A td Qxfk/b&lu%stﬂe'&%a‘}??(@&a@bﬁ channel]

er nate anne g eacon reover he enteri ng
I ce t
A B B AR A AT TR 50K

channel In the neantine, .the devic
hedgh a4 g Heas Rl S oD Pt T ndicated by
channel in the next fixed nunmber of superfranes
thegiltematechynnst beaspmrif]it BERED IPuSE they qlila'enei er, lafs@égfa’g device
al ternate channel ). [0096] Alternatively, in another
shadirsendihorerl bwewbqr@us@exstrnmlredm bakeong prigapyichspnel).
receive frames in an alternate channel during certain
[000Ss iIn 4 Aethdaembpdinieat) thé dehieessthoense theechaghel| ds aeplgernate
an al ternate channel beacon frane (a beacon frane with
ch#iiél Mhy téirinhe setiseetle Bhirmel & altesnatkestianaelapoh didcovdrg lofl normal
set to one to informthat it is an alternate channe

be&@ﬁ’scﬁrﬁlat' alteafdl heeEk BP. PRACOE, REfeb¥tatiol of Bendwitle padrety of
channel. If no beacon period is discovered in the

us L:t(ﬁr El‘?aﬁ'xﬁizlcﬁa B&L to LD QeHEY itER JTRYs %Hﬁ)aiebéat:&lsom AP onflict

or t ter atec annel beacon. A device sha

resgﬁklf)n \BIIOQOCOtl 02[1 dé(\mc,)é1 gen[a[d %af gelan géts Qﬁka ty over a

he ’es gl ven st andar a
devj c

al.l o 0,9 ; form 0
deyige Wﬂﬁ steflgﬁ % eé‘faltee‘f‘l}?gflm%%g ﬁljr%ollf s ghar {)lgr na twohdaéﬁ%ei both
beacons
using normal beacons or both using alternate channel beacons, then the conflict

resolution is as given in ECMA standard. For reservation of bandwidth in alternate
channel, the device may negotiate for MAS usage with a neighbor that uses or intends to
use the same alternate Channel using the IEs proposed in this description (including
Alternate Channel DRP IE, Alternate Channel DRP Availability IE, and Alternate
Channel PCA Availability IE; see e.g. FIG. 20, FIG. 21, and FIG. 22) using the primary
(default) channel. Once reservation is negotiated, the reservation has to be announced
using DRP IEs in the alternate channel beacons in the alternate channel. Alternatively,

two devices can negotiate for reservation using DRP IEs using the alternate channel (with
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Al ternate channel beacons are suggested to

differentiate the primary (default) channel usage from
W@bioeossss® channel usage. Any entering devi ce REI/S608600357

that powers up) that hears an alternate channel beacon

is required to align its BPST to the BPST indicated by

the alternate channel beacon if it intends to use the

channel . However, the entering device shall_ send
altemoterchbnrieh heavnas)( ethinesse the lpglg megatiatiap takgs plage itbthe alternate

primary channel). [0097] In a further enbodinent, the
chaiRY iAot _tihate ptireary kbarmbbnnel as an al t ernat e channel

may continue to use the channel as alternate channel
[0098pON B £ GaURF )ém@f)dlﬁﬁhﬂﬁbr bdavion s starttdngodinad beacomigeoup in an

channel's BP. However, in reservation of bandw dth,

alteRiateOfiahdel OtheU§AG& @f n&thﬁaﬁi@éd koS gBiiMeE0 hiBerdatil@V irC thet préuhary
sends normal beacons. In any conflict resolution

(deﬂ?tﬁlgt 9G0Le1fACREe ififolE¥ e RFRA 1P hiRHMBbn 186008 M€ tfnmit
i prloglty over a evi te that sends alternate
channe ea th | f
beagpn§; ¢ ek szllltr?én Aor lr?ra elbg%\aggﬁsdﬁap B%Ef%t f?r‘s ﬁ}et Wice in the

alternat hann | beacons, n the.confligt
a teF‘@?oF}E?PP rglga g¢§) np?rﬁ)d EI\& Sﬂugﬁlgrg meg t::ﬁle primary channel.

reservation of bandw_ dth | er nat cha

Howesigr.cthe dayice shpdk beprailable t é Yrppegt ?‘ﬁ:‘f} H’bE’P alternate
that uses or intends to use the sane alternate gh

chanmsgl nQthehdeviges frmpgo% dgadon arenpsiremsay| FIMEH (?? h‘é Lfgl?ﬁ*r& are
Alternate Channel DRP IE, Alternate Channe

alloMedite fvinl b byachEgraupdvii 4 devicetsending am ellteqn@\channel beacon in an
Availability IE; see e.g. FIG 20, FIG 21, and FIG

altefrd}e tisanA@ Byhehepr ithiomtsylves eémling Jlterivan nbzmnetjqc;«eons and aligning
reservation is negotiated, the reservation has to be

theﬁl BPRYS GAfe URéridte DRMAnEIRS thad of Hige @tdiesdnatemach alranet] beacon.
beacons in the alternate channel. Alternatively, two

[009?\” Cﬁrc' BhePSERSdiAER, @y HEFES NeRld RMschtsthe GlteinkelchSnnel that
|ng t e alternate channel (wthalternate channe

it 1n en 0@0 éi‘F? ey tdhﬁig‘e ﬁ l‘fLR Bch&meistat istferrakes 1plAd6vice

ernate c not in the primry
chann

discovers n%lrr'nal or alternate channel beacons it may join the beacon group by sending

alternate channel beacons. The device may also announce Hibernation for
mAlternateChannelScan superframes in the primary channel when the device scans the
alternate channel. Any device that envisages itself scanning an alternate channel in a
superframe may advertize itself as unavailable for PCA or DRP in the primary or default

channel during that superframe. Any device that sends an alternate channel beacon may
optionally also include a new IE called the Channel IE (see FIG. 12) described in this
description. This would allow any device hearing an alternate channel beacon to

determine the primary channel of the device sending the beacon. A device hearing an
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[0098] In a further enbodinent, for a device to start

or join a beacon group in an alternate channel, the
wa@lewposssks not required to go in to hibernati oACT/RGLI0E000357

primary (default) channel. As side information,

devi ces in hibernation node do not tranmt beacons or

frames. The alternate channel beacon may be sent by

the device in the alternate channel during the data
altepeaté clmhninel heneonsaap atsorfindeous flusing:thscombinptiem ghehannel IE and the

However, the device shall be available to hear beacons
deviker idenyifieh dieBPini the tahernatetchamsd deadoahifadny aftithededessiindts own

from any beacon group fromany primary (default) :
ext&dRA BeAcon geoup! ik QuIRg tHao alicihate @hdimal s siffednformatidn, the extended

devi ce sending an alternate channel beacon in an

bea@bil glfoﬂ?frﬁe& h&bhih oPY dEVIEYs bEREE 8Hotpens eittieagbnagrbysnidtat the
channel beacons and aligning their BPSTs in the

dmﬁf%%{gﬁ gvﬁpgggﬁk%ggg hat of the received alternate

ann eacon. “hi a further enbodinment, every
i ce,nee to secan '
he ECMA
100t PG o3 Ak plifuh R EBHRCRGe bitBh o e B
superfranes, |f devi ce. di.scover ar a IR
sushlh s SRt Sy Sfisn e PR T PR BhEki T can
sendi ng alternate_ channel beacons. The device nmay al so
be exiended dxany el hapd SY§temyr  mAl t er nat eChannel Scan
superfranes in the primary channel when the device
[0038Hns In nentesst; ay mentioneh sarken, in tha gumey versiop ohthedifYdatndard,
itself scanning an alternate channel in a superfrane
whemy BRI esstivaion arsaigémeny isimadaibetrser devipespA 1 rang@b1]%5(FIG.
the primary or default channel during that superfrane.
1), Ay othev ideeicdshiat the daaton oyl dbEnodet B lelvannetmiieadent dvaipg the
optionally also include a new | E called the Channel |E

cortspEndEMedidin Aes6d SIBEAMASS) k&l fbe serDRP. Note thaniaR the devices
woul d al l ow any device hearing an alternate channe

areDRAGRN O JEGSS MipaRichRE bREd BRLY Al anieliculdr THTR oflehinGél. The

sendi ng the beacon. A device hearing analternate

L RS SR L L 4R By chamct) i
unutilized.

[00102] To cater to the proposed multi band group based MAC scheme, some new
information elements (IEs)’ are proposed as follows:

[00103] Alternate Channel DRP IE: The format of the Alternate Channel DRP IE is
shown in FIG. 20. The Alternate Channel DRP Control field takes the same format as
given for DRP Control field shown in FIG. 14. The TFC Offset bits are used to indicate
the TFC offset of vthe channel (given by the reserved bits in the DRP Control field as

proposed earlier). Mode Bits (given above in FIG. 13) are included as two bits proposed

herein as part of the Alternate Channel DRP Information field. Table 2001 shows the
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device identifier field in the alternate channe

beacon) if any of the devices in its own extended
whemenss5¢F oup i s using that alternate channel .P@®S620d8000357

i nformati on, the extended beacon group refers to union

of a device's beacon group and the beacon groups of

all the devices in the device's beacon group. [00100]

It should be noted that although the illustration is .
Alteraate (asedd RRP heTadnR00: showarthe AlrmatenbhameleRRP Jnforpation
invention is not limted to the ECVA standard, but can
field @f eabl PQUHdintmorardgtailu It pnebembbdimentetwo e @aserved bits in table
contrast, as mentioned earlier, in the current version

2002 mdy e Jsedfor sidicutiag CFOVDEset dgivBPin EiSed¥at i on
arrangenent is made between devices Al | | and B 112
[ooiﬁdG Il dne EHBod#nBR! al @Y h6€ fadiocdniturieADAMeYico withirf an ad-hoc
node B have to remain silent during the correspondi ng

radi’}élb ?6%@%&%&5 dVifls® &M Tdr UafdhilRly DFOMPRYmMBIR! Bothprddes a

evi ces are assunmed to be using a particul ar

geq%%%{qﬁ g{n(i)tt’l E%n %ﬁ%ﬁ%r P(g%f()fqytkag rdsevvallbn %g fon hb& ﬁee%gl\sding

groups (constituting 11 6ands

. .and .many channel s emai.n unutilized.. [00102]. T v
R I B e T S SR S
sone new i nformatjon el enents IE§% ar.e_pro os§d as o
resgryatiaier; and @ IraFmdingpRLeonhgngH A frapsapt the.respnvatipn prgghation

of the Alternate Channel DRP IE is _shown in Fl Zg.
meSnge 1 2t deatenS TherMIOCIREO COMMRBICaR L ACH RIS WHHRY (B Ahoc
format as given for DRP Control field showm in FIG
radipdconTinenidaon el g thap ian sstablished eemmynicptnre eanaegtipd mpEaCcurrent
of fset of the channel (given by the reserved bits in
 fredueacDRRnGEAN Thisl enfiodimeraiss plustsnskih BKY.125¢ Whereirb de adihpg radio
(given above in FIG 13) are included as two bits
corR@MeSRA device within an ad-hoc radio communication devices’ group comprises a

generating unit 2501 and a transmitting unit 2502.

[00105] In one embodiment, the reservation negotiation message further comprises
information on a frequency hopping pattern or a time shifted version of that frequency
hopping pattern that the device wishes to seek reservation in for the particular time slots,
wherein the frequency hopping pattern may be with reference to a fixed point of time
which may be the start of a Medium Access Slot.

[00106] In one embodiment, the reservation negotiation message further comprises

information on frequency channel number in which the reservation for the time slots is

sought.
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herein as part of the Alternate Channel DRP

Information field. Table 2001 shows theAlternate
w@haonsds4DRP | E. Tabl e 2002 shows the Alter nat BCTZbarngho03s7

DRP Information field of table 2001 in nore detail. In

one enbodi nent, two of the reserved bits in table 2002

may be used for indicating TFC O fset (given in FIG

12). [00104] hi one enbodi nent, an ad-hoc radjo )
[00E0Hmufri one emhodimentc dherespivatie negptiaten mmegsage further comprises

comuni cation devices' group for transmtting OFDM
inf@matal en thempmibsesf atepoaeant the gypermfttrapsmissig pwgosed to be used
- generate a reservation negotiation nessage including
in thefiiae s@tsi fonwhibR vdserviation is lsadght.t he ad- hoc radi o

comuni cation device is negotiation reservation for;
[00868] 2 AlfepRlte Chdri@l WRP Aeifdb@ityCIEL The rfonsat of thee Alternate

reservation negotiation nessage to at |east one other
Ch%g:elEBRPr‘g%ﬁ b gatd ADFEEVI Cernel HRP WiabififyeBitmap is as

oCc radio C ni cation device has an establishe

0 n fi,on ] t : ;
use%ﬁﬁ%‘%@ﬁ@%ﬁ%%mﬁ% ECVEN RHERST, ThE FRipRgiogfied is o
erein a d-hoc radj 0 icatj vice within an
proB%SPHB%rﬂFra%f g’en}%ﬁ‘ﬁ%ﬁ??ﬁ}} ‘g}'lmd‘egllt géétﬁgfg b gon‘pr i ses a
enerating unit 2501 a a transmtt.i unit 2502.
10086508 on it AsHeS iree R PR dRvise SAPLEY tihos
message further conprises information on a frequency.
radjgo ppinpynisatiqne deviess” Brevmdors frapgraiginge PEDAA Sdfnbf’%afom nises a
frequency hopping pattern that the device wi shes to
gerseting ues eonfigureth td gerfetate 8 esepuatipn @vdikability agvestissgnt message
wherein the frequency hopping pattern may be with
includfr@r @ftematien abduit ximek ploisnwhaé thé ad-hohiradio waynteicatien device
start of a Medium Access Slot. [00106] hi one

kndWHX0EhérBBervatibes dre pesibid; iand anaganhittidg wiit copgergdto transmit the
further conprises information on frequency channe

resQVERET alAl1280tF dbBBsdnfmer Madsh @ té Ot leh® brgTetlfel Qddshdcs radio
sought. [ 0010 I n one enbodi nent, the reservation

co Rt L iIR SRAIG I tHaesd-AXREdiS Sdmmunication device has an
established communication connection in a current frequency channel. This embodiment
is illustrated in FIG. 25, wherein an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group comprises a generating unit 2501 and a transmitting
unit 2502.

[00110] In one embodiment, the reservation availability advertisement message further
comprises information on a frequency hopping pattern or a time shifted version of that
frequency hopping pattern for which the device advertises reservation availability or
availability of time slots for reservation, wherein the frequency hopping pattern may be

with reference to a fixed point of time which may be the start of a Medium Access Slot.
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i nformati on on the nunber of antennas and the type of
transm ssion proposed to be used in the tine slots for
wokioel3sseser vati on i s sought. [00108] Al ter nat BCTZRGINNED00357
DRP Availability IE: The format of the Alternate
Channel DRP Availability IEis given in FIG 21. The
DRP Availability Bitmap is as used in the DRP
Avai lability IE in the ECMA standard. The
[00111] er pr extezmibodiniéns) the fesersatiqnraypidability adyqriiggmenpmessage further
Enhanced DRP Availability IE (FIG 18). [00109] hi one
congptisedinfarntatiom on dikqhereyr dhdiel aombemécanaeining whigh ghe reservation
within an ad-hoc radi o comunication devices' group
avafl§HilityToR BSaTlabilitn6f KArOMbsISRbkgizeQNPri ses a generating
unit configured to generate a reservation availability

[ooﬁﬂz\ief WS AIRO  CHERP IR A NV aifhibigy | TH:0 THEt fofflatabP e {AlREnate
sl ots where the ad-hoc radi o conmuni cati on devi ce

cm{%ﬂ&"ﬁc& Wl i1t ARSE gﬁiteh%ﬁl@ e, PRS ﬁit&bf‘etatﬁﬁche{’d is as proposed

ansn1tt|ng unit configured to transmt the
vat il
lﬂgﬁxﬁer%rﬁgﬂg? TP A X ARGl TRESRAE0. P2l pgone
iC d d .
N el At SRR BRhoef aFht, TS pER wias i

frequency channel . Thls enbodinment is illustrated in
advertised- 25 " wherein an ad- hoc radi o communi cation device
wi thin an ad-hoc radi o comuni cati on devices' group
[008 Btpr I ene embpeimentt imad-hes radpsepmmpicatiop deHSFWithigp ad-hoc
unit 2502. [00110] hi one enbodi nent, the reservation
radav abhahication ddviesst i sewreror trensaifingf OFDM rsystelsr Femprises a
i nformati on on a frequency hopping pattern or a tine
genshitih @it cenfidupal ©f gehérate dhradgeresanenh opsiagy foratevsets dootention
which the device advertises reservation availability
based mRHh] #kdsiavXilability] iEluding s the Mfiesk a8 cinf@ination abdue rimerslots

the frequency hopping pattern nmay be

the ad-hoc radio communication device would be available for contention based medium
access; and a transmitting unit configured to transmit the advertisement message to at
least one other ad-hoc radio communication device with which the ad-hoc radio
communication device has an established communication connection in a current
frequency channel. This embodiment is illustrated in FIG. 25, wherein an ad-hoc radio
communication device within an ad-hoc radio communication devices’ group comprises a
generating unit 2501 and a transmitting unit 2502.

[00114] In one embodiment, the advertisement message further comprises information

on a frequency hopping pattern or a time shifted version of that frequency hopping

pattern for which the device advertises its own availability for contention based medium
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with reference to a fixed point of tinme which may be
the start of a Medium Access Slot.[00111] In one
wendodsssent , the reservation availability advertT/S€rmesitoo3s7
nmessage further conprises information on frequency
channel nunber concerning which the reservation
availability or availability of tine slots is
advertized. [00112] Alternate Channel PCA Avai l ab|I|}
accs-wiEein s fregfucndy RapPing RAteTois Vil feeIce oA fixed point of time
Availability IEis given in FIG 22. The
whithiney pé theatartoof afMediviniAcces Shotoposed for the
Interpretation field for the PCA Availability IE in
[00118] S Bese enibol@ient, theadvensaatnt Mk fushdr kemphisas neformation
nunber for which the device's availability for PCA MAS
on fr g@%ﬁﬁéﬂahﬁé} GrumbPOdckéming WRiSh @& d¥BNAvailatsiligdfol 0ontention

i 0 “conmuni cati on device within an ad-hoc radio

basedorﬁg&l%%gééséaﬁ Aeulicgs' group for transmitting OFDM

onprises a generating unit conflgured to

[00 § aerl] ad 1rotnI nﬁlpet oAt e & 4 'vﬁﬁlo% IE is shown in
¢ chbmet g e

i f ] um access aval Ity, 1ncluding
In SS , i nformat

rc 8 RGPS SR LR e
or contention d di

25 o PPOC GRS GAOT BV ICF APt Th Gt bldP Pt COTHR G the

to at | east one other ad- hoc radi o co ni cati
samg e eing odten b Chmac et PR GPHTl JIfH. B ER Y B fhanne [E in
devi ce has an established conmuni cati on connection in
thisadesariptiont(FIG. @) evidly thelintarpestatiophefsthe G fsshef the channel o be
illustrated in FIG 25, wherein an ad-hoc radio
appliedbleIfdi thachainelithui € devidet fehding theaGhanpel Inaidation IE as an owner is
comruni cati on devices' group conprises a generating
invitig n%'bth%5@év1éh@do foill. TR Dnich I TargenDéviekbAddredsGah bd b nhuiticaseor a
enbodi nent, the adverti senent nessage further

uniGAITRASES THfIEOTIOR!hlls Ao EhbARAUIGHORTBDTBGe 302 Bhows the |
or Lime shifted version of that frequency hopping

Channel Invitation Control field of table 2301 in more detail. Table 2303 shows Reason

Code of table 2302 in more detail.

[00117] In one embodiment, an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group for transmitting OFDM symbols comprises a
generating unit configured to generate a channel invitation negotiation message to invite
other devices in the devices’ ad-hoc radio communication group to join the device on a
particular channel number during particular time slots; and a transmitting unit configured
to transmit the channel invitation negotiation message to at least one other ad-hoc radio
communication device with which the ad-hoc radio communication device has an

established communication connection in a current frequency channel. This embodiment
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pattern for which the device advertises its own
availability for contention based nedi umaccess,
wob@p 38343 he frequency hopping pattern i s w t hPCT/SG2008/000357
reference to a fixed point of time which nmay be the
start of a Medium Access Slot. [00115] In one
enbodi nent, the advertisenent nessage further
conpri ses information on frequency channel nunber
is ilhesreted i RS ®Ai whereinanddiliog sadio germinppisptiqn devicgwithin an ad-hoc
contention based nmedi um access is advertized. [00116]
radioh@itisinidativh detiteshglobp coffipeses argen¢ratiig whit2 X0 ;and @l transmitting
Invitation IEis showm in FIG 23. The Channel Nunber
unit 3s02he nunber of the channel that the device sending
the 1E as an owner is inviting other devices to join.
[oofﬁﬂ Change! ethBSdmBR!t 1189 Hantel Ghviesiod! négotibtich S¥Bages further
the first octet of the Channel Information Contro
field g ' i i | At fte@verdidd of that
oL g GUBEAS i8R AN
channgl to be applicabl . ch . A ' S
fre%ugﬂ%ﬁ ﬁ(g)p{r}gepa%ﬁgﬁ gr':ne PV%.IC?! tﬁ? g?\{IEJ] % Olﬁgg %kheI‘ Ia@\FICE%I quﬂé ﬁ&wes

nvi on | as—an owner

inviting other devices to joinh. The Omer /[ Tar -
comFEHIRGHPHR Lo IR SRS | FRRFney oy B By be with
address. Table 2301 shows the Channel Invyitation |E
refergngiedo 2 Siped Reipief tirevingl max be FW‘%‘?‘% %Mgéaﬁ’t ‘ﬁ%ﬂessr $181- d
of table 2301 in nore detail. Table 2303 shows Reason
[00Ct¥e &f angbpmbodiment, therpthanerdt inyvitationgpagoyiption, esgage further
enbodi nent, an ad-hoc radi o comuni cation device '
comaprises infenmatidn bo dreqeeaticy chameliminker itimdeyésg is ényviting ofhey devices
for transmtting OFDM synbol s conprises a generating
in tHB dévieRNEdngttichtion gg@ipad gdie. a channel invitation
negoti ati on nessage to invite other devices in the

[00920]i C88' orRdeMBSdifn@al, Othe ORI Cidivit@fong hegiiation jméssageh éurther
device on a particul ar channel nunber during

co @x’istek b Matibh TS RtSer tRNELvR elsbANggNbe chihe libivitation message is
confrgured to transmt the channel invitation

the%?%?ntaio?‘to} 81 TBSSEE e LiinAll ihG%bn Hé‘ﬁ)tiﬁﬁmﬁleﬁggchoc radi o

[00121] In one embodiment, one other device that receives a channel invitation
negotiation message from an originator or owner responds with a channel invitation
negotiation message including information as to whether the one other device is willing
to join the originator or the owner of the channel invitation negotiation message on the
channel number included in the channel invitation negotiation message from the
originator or OwWner.

[00122] In one embodiment, one other device that receives a channel invitation
negotiation message from an originator or owner responds with a channel invitation

negotiation message including information as to whether the one other device has
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comuni cation device with which the ad-hoc radio

communi cati on device has an established communi cation
wa@emnessskdn in a current frequency channel. ThPGT/SG2008/000357

enbodi nentis illustrated in FIG 25, wherein an ad-hoc

radi o communi cati on device within an ad-hoc radio

comruni cati on devices' group conprises a generating

unit 2501 and a transmtting unit 2502. [00118] In one
recetvddochinflicting teljeestsheagawling phanpelt ingitatinagpegotiatiom messagesy fom

further conprises information on a frequency hoppi ng
othgt@leViCes) opis ta vitieter geidulrber ofdtirse slntsoficludedtin theahamnet jnvitation

hoppi ng pattern on which the device is inviting other
negHGMioh @fesbdbeffven the\bwaesor tEOSHEINAtG1Elids GBergreduledion chanigad.

wherein the frequency hopping pattern may be with

[OOi?.ﬂer §Q§§ dr%uﬁ AVaNGRilBP I TIRS folh Ao f W BAnd"8ouBea Yaklebility IE
rt di um Access Slot. [00119] hi one

is %wento ﬂ Ie FRGL 24 ¢ Rebl? hl?'?l;kg badd’ gfotuﬂt dvgpaﬂ?ﬁ'tg'o&dt@tt #5O¢ @@%’ﬁ@gﬁ the

o r ﬁongrlses I nformat fon on trequency channel

nu r the,device is. invi h

congEpPEog 04 il mvrn&#'?gr%h% B Mo BB R Eraiabite

, annel i a |on e

IE. fr G‘PIF ﬁé?z g@ﬂﬁr‘ﬁ ‘é"é‘ |gﬁ?‘l?rar¥ﬁ %&Hygﬁw‘)&q%‘ii\%er Y %t(a/?ge
sendi ng the channel |nV|tat|on nmessage. i s, th

[00824] gi FmeRs erabodimentod ad-heg raéf?ecoelﬂaweqﬂorlrﬂwsw@w an ad-hoc
negoti ation nmessage. [00121] hi one enbodi nent, one

radiot dogrmasAtion deviaes’ gewpi for gansmutias (D Mrhymbglsiip provided which
negoti ati on nmessage froman origi nator or owner

contpispo o aneskdde @emdnatinge lunit neanfightedn toneggoeriatgt 2o freawensy grange
including information as to whether the one other

avaslgnilitaméssagd th linfofn bthef dévices hrether adghotatadio comniunécatvmdevices’
of the channel invitation negotiation nessage on the
grofip %Q@@Mh%@@({ueh@ﬁ}aﬁg&dar% nvhil®lchrnrebyianyidfahé dévices in the

negoti ati on nessage fromthe origi nator or owner.

devices’ ad-hoc radio communication group; and a transmitter unit configured to transmit
the frequency range availability message to at least one other ad-hoc radio
communication device with which the ad-hoc radio communication device has an
established communication connection in a current frequency channel; and a receiver unit
to receive messages from other device within the ad-hoc radio communication devices’
group. This embodiment is illustrated in FIG. 26. The ad-hoc radio communication
device 2600 comprises a message generating unit 2601, a transmitter unit 2602, and a
receiver unit 2603.

[00125] The control and command frames can be transmitted and received in multiple

band groups by a device in the same superframe or in any TFC offset of the channel that

a device is capable of transmitting and receiving in. Appropriate device addresses using
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[00122] I n one enbodi nent, one other device that
recei ves a channel invitation negotiation nessage from
W@onssggehat or or owner responds with a channePCT/SG2008/000357
invitation negotiation nmessage including information
as to whether the one other device hasreceived
conflicting requests regardi ng channel invitati on
negoti ati on nmessages from ot her devices, or as
thewhrme hard grpep andribenneh pretysedinsilbhe ralted epnstel frames eThese frames
channel invitation negotiation nessage fromthe owner
shatirbetcapabdy ofyisivetthe Ahtematec@hrnned RRREE orsteath ah PR IE[a0d Ylgmate
Band Group Availability IE The format of the Band
ChésineUDRAVAallhilityi IE instdadiof DRV AWailabil#y [E. 24. A bit in
the band group availability octet is set to one if the
[00886]" €3PNBRIAME nbRA Ghd aRkdugh $hdedkridhes mdiab} ¢hokAQihd described
shows the Band Group Availability IE Table 2402 shows

bastd %nb@Q Qu%ﬁuﬁrﬁgﬁ'olf N LAl Yaddafd gz"@fEdﬁtﬁﬁl F D%@\Qﬂbe'r 007), the

nmore detall 00124] hi one enbodi nent, an ad-

1nv8r%10n01s %gtqnu tedctgére%n Fgr waﬁlgylewtb%e? 51?0%&1 H\@e&lf&ﬁ i R%'—I%R/Ited to use

evi ces’ ransmitting

.SY. rovi ded ch C [
B R e R RAL T2 T B sy o
_range .avail abi | i ty nmessage to inform other deV| ces in
Smg}?eéaé'd@“riég ) PRARI8U N muni cat i on devi ces' group as to

whi ch frequency ranges are avail able for use b

[00RE dVhikethe inyentign kps\heerpartigianhpshopagng %ﬁ%‘?ﬁ‘%wététff’%ﬁ“ce
group; and a transmtter unit configured to transmt

to $pieeifit reetpodintepts; irsheuld \baivndéristond Py tkass skjdled én the ariethat various
one ot her ad-hoc radi o communi cati on device with which

changes mdfohacand aidiail mayrhe madatthayeindevtione déprstirgnfrom the spirit and
est abl i shed communi cati on connection in a current

scolpk @€ HRNAYen€ibR BN @fined Dy the ippeadededlaitiBi (The acdpeaditMeinvention is
nmessages from other device within the ad-hoc radio

thug Qﬁﬂ’{w@é&@i {HRMpH&ndcd @Rim8 hRd Bl clldtgss GRRADIRNVithif the meaning
lustrated in FIG 26. The ad-hoc radi o conmuni cati on

an(fjleawfv ansﬁﬁ%lgﬁ% t%lé %%16125’ aﬁ'%?eggre ROl PerBrabed2601,
[00128] In one embodiment, a method for transmitting OFDM symbols by a plurality
of ad-hoc radio communication devices in an ad-hoc radio communication devices’ group
is provided, wherein a first ad-hoc radio communication device of the ad-hoc radio
communication devices’ group transmits a first OFDM symbol in a first frequency sub-
range of a frequency range selected for transmission in accordance with a frequency
hopping pattern, the frequency range comprising a plurality of frequency sub-ranges; and

in the same transmission time period, a second ad-hoc radio communication device of the

ad-hoc radio communication devices’ group transmitting a second OFDM symbol in a
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receiver unit 2603. [00125] The control and conmmand
franmes can be transmtted and received in nultiple
wamd/osgsalips by a device in the sanme superfraneCD8G2008/000357
any TFC offset of the channel that a device is capable
of transmtting and receiving in. Appropriate device
addr esses usi ngthe sanme band group and channel are
used in all the related control franmes. These franes
secatiafréqubracycappabhge of the Sicqeench eanget wherginethelsegond | fregpgmey sub-
instead of DRP IE and Alternate Channel DRP
rang¥ig di fedadrt iffoyn thE firdd Sleqixtic pfubbidiRgeAvai | abi ity | E
00126] It should be noted that although the
[00 88 C T {rPér et odimitthy fréQiRNEY Bepphiriasaticnie tvithasfetbnoa td difixed
current version of ECMA standard (2nd Edition /
poilﬁgﬁ &RCIn ?g«pgr%lhocﬁllﬁ@nt', Mé el PBink $n HRL id tHE skRLoft BEROPslot or

r exanp e proposed invention is not limted to

the%?ﬁé¥%h£%ﬁﬁ%%¥cg%gghﬁ #ﬁ§§)alone, but al so applicable to

on sc such as Single Carrier (SO
ulation. [100127].Wile the invention has.been. .
R e
speci fic enbodi nents, it shoul d be r st ood t hose
the sggond SHFPIML $yebol iR apgprdange, wi &“E’ﬁa%ﬂ% YS9 Pﬁu¥‘2§n§eq“e“°y
detail nmay be nmade therein w thout departing fromthe

hopppigmiatterand scope of the invention as defined by the
appended cl ains. The scope of the invention is, thus )
[00431di c &t et dybadireerdpip dlsathedransmissign Himgl Rerighathid addhpe Frdio
come Wi thin the meaning and range of equival ency of
corfirienicdtidn ndevire eoft the radfhoc eradiotcomamhidatioh elewigty’ grevp. transmits a
[00128] In one enbodinent, a method for transmtting
thir@FORDSIysyRMoE ildy thirdofréguandyt sibaingebfhibe frequekinoy range, wherein the
communi cation devices in an ad-hoc radi o comruni cation

third SEGESRY sO-PdtRe isSdiftErent il the VISt 48l Recdnll iffegliern@dl siitofanges.
radi'o comuni cation device of the ad-hoc radio

[Oﬂiﬁ'ngu?ﬂ ORL eABoBEhC 8 (HFdOHPhd AR dnSmenifdtiontdeCicPMansmits
Symbol in a first frequency sub

the third OFDM symbol in accordance with a still larger time shifted version of the

frequency hopping pattern.

[00133] In one embodiment, the frequency range is a frequency band group, and the

frequency sub-range is a frequency band within the frequency band group.

[00134] In one embodiment, the frequency band group comprises two to three or more

frequency bands. According to one embodiment, the frequency hopping pattern is a

Time-Frequency Code (TFC).

[00135] According to one embodiment, the number of OFDM symbols that can be

transmitted by the plurality of ad-hoc radio communication devices in the ad-hoc radio
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range of a frequency range selected for transm ssion

i n accordance with a frequency hopping pattern, the
wo e@gsssey range conprising a plurality of frep@ERE3008/000357

sub-ranges; and in the sanme transm ssion tine period,

a second ad-hoc radi o comuni cation device of the

ad- hoc radi o communi cation devices' group transmtting

a second OFDM synbol in asecond frequency sub-range of
conrhveni¢ation Wevicss’ Ezonpeis linpitadetorthe Rumbercef fipdbprsyuwhdgnass ot the

range i's different fromthe first frequency sub-range.
frequedy2@hge. n one enbodi nent, the frequency hopping

pattern is with reference to a fixed point in tinme. In
[00036] €mRestiig b ont Rembbdiesit,thé plurality bf ad-hbs radie cemeamunication

of a beacon slot or the start of a Medi um Access Sl ot
dek R the h@RSANIJ PdrifhieHBALEWES! group ressyaehioniact. hoc

radi o communi cation device transmts the second OFDM

[00?%@"’0%&6}(19%%8 F RNGRooMirhEht Qirt h{é'[af(r)o %ﬂ‘ﬁyeﬁng@ £ ORDM Symbol

frequency hoppi ng pattern. ( n one

(rhod] iol . | s 38tlo an
Trafelﬂmgﬁlogg)':&tﬁ%lgln ?(a)g!i"ﬁ) %?g%rgt.r(glgl?lmo (})%ptrsﬁs% is @lovied by

i 07 conmuni evice of the ad-hoc

radi o co i i 0 vi ces'. qr r ansni '

osEisticSpRi Ot L ihef faFESunt t B b RIS R payhH hm. ana
frequency range, wherein the third freguenc ub-.ran

all frg O FPuithin 3 Rl 76 PP e ghatmioudi allgped g from = fixed
sub-ranges. [00132] In one enbodi nent, the third

refgende@eint igd BxeddimePsiodt i on device transnits the third
OFDM synbol in accordance with a still |arger tine

[00338]f t ddtcordingi tononsf embralithent g then@xedhiipp ipadod it & depeon slot or a
[00133] In one enbodi nent, the frequency range is a

Melliuag ey Sha(dAG),cingd thafited hefefeneepeamtdy theutart efithe beason slot
frequency band within the frequency band group.

or th@9ha4F tHerMABe enbodi ment, the frequency band group

conprises two to three or nore

[00139] According to one embodiment, an OSTD includes OFDM symbol
transmission time and OFDM frequency sub-range switching time.

[00140] According to one embodiment, any device in the ad-hoc radio communication
devices’ group reserves or uses a default frequency sub-range of the frequency range for
transmission according to the frequency hopping pattern.

[00141] According to one embodiment, when the times are reserved or selected within
the default frequency sub-range of the frequency range for transmission according to the

frequency hopping pattern, the device selects another frequency sub-range for

transmitting a OFDM symbol.
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frequency bands. According to one enbodi nent, the
frequency hopping pattern is a Tine-Frequency Code
w@ T6@p385pD0135] According to one enbodi nent, tPET/RGIIOEN00357
of OFDM synbol s that can be transmtted by the
plurality of ad-hoc radi o conmunicati on devices in the
ad- hoc radi ocommuni cation devices' group is limted to
t he nunber of frequency sub-ranges of the frequency
[001421ge AcF@OIB6D onsconbiidimentotherievisaisslecivethe otherdrequéncy sub-
plurality of ad-hoc radi o conmunication devices in the
rangél fdarnsmitiing £ OFDM isgaboldn adevdaes wiraotmpe shifted version of the
synchroni zed. [00137] According to one enbodi nent, in
fre%uiéﬁc;ﬁ@gu%qﬁﬁe@ange, an OFDM Synbol Transm ssi on
ration (OSTD) of a first OFDM synbol transmi ssion is
[00143) OWREoRMeAB HS ERbBdinfent SF Ahtks GrNsevBP €dr the other frequency
transm ssion with no tinme interval between them and

subajah et HF thgsﬁgalgp#% Edg%e 4n faic&ﬁgaﬁc% %t}pﬁ{ei ffhe dhffied version of the

cont1 guous starting froma fixed reference
oint. in.a fixed fi peri od 3 ,Ag ‘@J .
re b iRt PotE hortRelEhisl Besehish iR BEAIRG Lb-BREe of
Medi um Access S| ot S) ... and t'heo{t& d referenc
the Jsfincy gk Seearancs i ML B BT AT NeREoTe Py auency
the MAS. [00139] According to one enbodi nent, an OSTD
hopping nafe®- OFDM synbol transnission time and OFDM
frequency sub-range switching tinme. [00140] According .
[004 é4lon e ceprdingi toemme, enzhedingrny a devige hbe Ad-hee dadig gpgmunication
- conmuni cation devices' group reserves or uses a o
devieh agiotip Kelects e frequencly-snbnaee of thenfredueagueangy fordragemitiang an
transm ssion according to the frequency hoppi ng
OFPM ts@inbBol. [A¥0drllidg Wco ehbglihentptie davinedseherst the \iregnericlyesub-
.times are reserved or selected within
range in accordance with a random but fixed time shift of the frequency hopping pattern,
or a prior fixed time shift of the frequency hopping pattemn at every OFDM symbol
transmission duration during a fixed time slot. According to one embodiment, the fixed
time slot is a beacon slot or a Medium Access Slot.
[00145] According to one embodiment, a device in the ad-hoc radio communication
device group selects or reserves a frequency sub-range in accordance with a time shifted
version of the frequency hopping pattern, the frequency sub-range being different from a
frequency sub-range that has been reserved or selected by another device in accordance
with the frequency hopping pattern or a time shifted version of the frequency hopping
pattern in the ad-hoc radio communication devices’ group.

[00146] According to one- embodiment, if a device that wants to transmit an OFDM

symbol in the ad-hoc radio communication device group senses that all the frequency
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the default frequency sub-range of the frequency range
for transm ssion according to the frequency hopping
w@2100088345 t he devi ce sel ects anot her frequencyPCT/SG2008/000357
sub-range for transmtting a OFDM synbol . [ 00142]
According to one enbodi nent, the device selects the
ot her frequency sub range for transmtting a OFD VI
synmbol in accordance with a tinme shifted version of
subtranges aepleady rehaped ergisphin aseerdanagouinthe figgerngy RepRripg pattern
one enbodinent, if times are reserved for the other
or ¥ the tiemecshifsudf-tha frgqueaty hépping pean the dexivgevillselect a frequency
accordance with the time shifted version of the A
subf-r'hﬁ%wﬁi%yox’ﬂﬁmﬁivﬂg) hatfieqlishcy hopping pettale vi a eimeeshiftedegersion of
di fferent frequency sub-range of the frequency range
the flqBGRG HIPRAE piétdrh tidat Silllbe firatrORAsel ifffn Béing el toaFAis@it the
of the frequency hopping pattern. [00144] According to
OF?:%W s Qldfnnﬁ:'a&gaﬁced@}fh GRe ir3qidAe %@?ﬂﬁg paBéth Qr the time shifted

nication devices' group selects a frequency
sub-range of the fre cy range for transmtting an
Ver&bﬁ*@\?%ﬁgﬁm?@%%g ﬁ“gép’o one enbodi nent, the device
ects the frequen ub range_in accordance w
100 EHGo riprEine ety e dCFlY =GPy HocPPC R ARSE i uh Bauency
pattern, or_a prjor fixed tinme shift of the frequenc
hoppipgpHigThard ©r 5ach tims ikiedoyasips ghHisi fro3gpe app g pattern, and
duration during a fixed tine slot., According to one o
wheseisoetiomethe reledse of pyfesquericysubirange; fiom bpigg sl &y eordancg with
Medi um Access Slot. [00145] According to one ]
thedrdgoelicydopping paktarn oea timetshifted etsinn of 4k GequenesLAnPHRY RAttem,
devi ce group selects or reserves a frequency sub-range
thel dbuaRE QlodR RO Aespohding t ithe fredpieht e iopengs patternfor tthas time shifted
frequency hopping pattern, the frequency sub-range
verdh 8 tH fré@RERY hdppRg pattérh 8eHie Heingiebremange fionah phestermined

been reserved or selected by another device in

valﬁg,%ﬁq’ﬁ{}fﬁhe counter clock reaches zero, the device starts to transmit the OFDM
symbol at the frequency sub-range in accordance with the frequency hopping pattern or
the time shifted version of the frequency hopping pattern.

[00148] According to one embodiment, a method for transmitting OFDM symbols by
a plurality of ad-hoc radio communication devices in én ad-hoc radio communication
devices’ group comprises: a first ad-hoc radio communication device of the ad-hoc radio
communication devices’ group reserving a transmission time period for the transmission
of a first OFDM symbol in a first frequency sub-range of a frequency range selected for
transmission in accordance with a frequency hopping pattern, the frequency range

comprising a plurality of frequency sub-ranges; a second ad-hoc radio communication

device of the ad-hoc radio communication devices’ group reserving the same
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with the frequency hopping pattern or a tinme shifted

version of the frequency hopping pattern in the ad-hoc
WO 2@0/0385ehTuni cat i on devi ces' group. [00146] AeCD8GE2008/000357

to one enbodiment, if a device that wants to transmt

an OFDM synbol in the ad-hoc radi o comuni cation

devi ce group senses that all the frequencysub-ranges

are already reserved or used in accordance with the
trarfsmésyioartoye pomgs fiy thetrarsmissien af p seepnd; PRRM; pymba] ipfa second

the frequency hopping pattern, the device will select
frequehdiesiibannge sfithe fizgamcy marge cwhcteinabe wécohd ffisquenci quierange 1s

hoppi ng pattern or a tine shifted version of the
diffefeBE6M Gle MOPREqUnEAubahipet hat will be first rel eased

frombeing used to transmt the OFDM synbol in

[0024910" ARB&AInY 1) dnb Cerhb QRMBRE Hhd ORRjuBIL YD RbPSIAE dttefnhes with
tinme shifted version of the frequency hopping pattern.
refdrat 44 ]afﬁgﬁ el P}Qc Igingqs O%QQEQBMBL the HRANGRE iCIheGlart of a

'S applied to the fredquency hopping pattern and to
eac [ shifted \versio f |
beagdt tof i Tt AEP RO BoR: Fe SPE, REMER ¥ o2 BB BBment, e
sup-range from bei.ng. used.in accordance with.the . .
secp L B POH T REM SRIOR deH e e s R S FRPAST: tpe ppriod
t he frequency hoppin attern, the counter clock. .
for gy tFRBSTISHIQN 98 2 SeFops i aweﬁ@ynﬁ WG Wb eiome %‘n’ftetdhvﬁfs“’“
time shifted version of the frequency hog&ing pattern
of the frequenby hoppintepatiere fceriding derpee w@dﬁm@t Rdgayency gange is a
and when the counter clock reaches zero, the device
freqieacy dand groupnami thet requeREMsely-rdngk iata fiiseueher dgaéhoyithin the
sub-range in accordance with the frequency hoppi ng
freRhtebandrerblie Atcediapi bt ek eabedimenof thehfequeacudnany group
hoppi ng pattern. [00148] According to one enbodi nent,

coxﬁgﬁ@% Q8 1 Ahiret loR RRdrt ttdqiehcFis yAdotdind Yo anglembadiiteyt, the
of ad-hoc radi o conmuni cati on devices in an ad-hoc

P T T F T R 2t hoe radi o

[00150] According to one embodiment, an ad-hoc radio communication device within
an ad-hoc radio communication group for transmitting OFDM symbols comprises: a
selector configured to select a frequency sub-range of a frequency range for transmission
in accordance with a frequency hopping pattern, the frequency range comprising a
plurality of frequency sub-ranges; a transmitter configured to transmit an OFDM symbol
in the selected frequency sub—range; in accordance with the frequency hopping pattern;
wherein the selector is configured to select the frequency sub-range of the frequency

range for transmission such that the device transmits an OFDM symbol at a same

transmission time period with another ad-hoc radio communication device that is within
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comuni cati on devices' group reserving a transm ssion
time period for the transm ssion of a first OFDM
W@ uhossskh a first frequency sub-range of a freCUSGIYS/000357
range selected for transm ssion in accordance with a
frequency hopping pattern, the frequency range
conprising a plurality of frequency sub-ranges; a
second ad-hoc radi o communi cati on device of the ad-hoc
the rsatieoad:boangninomnication epoupe svhegein uhe reiBerr devige wpgs a different
sanmetransm ssion tine period for the transm ssion of a
frequenystlb Chiil of yindfodquencyaasgedonglarsmasgiomncy sub- r ange of
the frequency range, wherein the second frequency
[00831)- I ABERdiIng €& foher afboditeny tthe frdqusicyf heppisgipattern is with
sub-range. [00149] According to one enbodi nent, the
refdréREYS A Tkl AR, AGcHBn Qb Pnk Smbbditheh e iRy SRdetithe istht istedof a
time. According to one enbodinment, the fixed tinme is

beaEACesB{ Fheogctar'tr’l opgﬁg&ﬂuﬁl Rlcey Sfolf'.eA&toﬁﬁﬁ% & ofle %@B&Hﬁem, the

cess ot. According to one enbodi nen t he second

oth?ar(r:l _QEYSI% ;Lgsgsl th? io 1 erre]:}ltc %}elgg%gge%/%gl%{léee ST RS flreﬁ\?eg??;ﬁnge for

ron ne perio ansm ssi o
second .OFDM synbol. . i ccordance .with a ti shifted .
e BRSiog g rEF Pt B B THOED Arep ety bF AR e Yepion
one enbodj nent, the frequency range j.s a %r%%uen0£ )
of theyfraausREY BORPINE RAIETY ASEIIBNEJS eumerbarimertsthy TEAUGEG Fnge s 2
band within the frequency band group. According to qne
frequehead banch grouph end (e freanspcy SHBHTAIES Up & Sspransy Papdgvithin the
three or nore frequency bands. According to one
frequehaoyd ibardt grouph eAécoedjog rtoy oo spibadimeat, t enfregpepcy band group
Ti me- Frequency Code (TFC). [00150] According to one

congjrizes kW@ né thrae oadndre dreqachicy modsniicoatingm dee embodiment, the
W thin an ad-hoc radi o comuni cation group for

frequeAGSIAppingattenilVh TdBleguaRyliods €BFCla sel ect or
configured to select a frequency sub-range of a

O S ACATIE R ootk
con%g{g@g L%M&ﬁzation circuit, wherein the synchronization circuit is configured to
synchronize the device with other devices within the ad-hoc radio communication
devices’ group. According to one embodiment, in each frequency sub-range, the
transmitter is configured to transmit an OFDM symbol such that the OFDM Symbol
Transmission Duration (OSTD) of an OFDM symbol transmission follows an OSTD of
another OFDM symbol transmission with no time interval between them. According to
one further embodiment of the invention, an OSTD includes OFDM symbol transmission
time and OFDM frequency sub-range switching time. According to one embodiment, the

selector is configured to reserve or use a default frequency sub-range of the frequency

range for transmission in accordance with a frequency hopping pattern. According to one
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plurality of frequency sub-ranges; a transmtter
configured to transmt an OFDM synbol in the sel ected

WO p@glassey sub-range in accordance with the frRCBGUYs/000357
hoppi ng pattern; wherein the selector is configured to
sel ect the frequency sub-range of the frequency range
for transm ssion such that the device transmts an
OFDM synbol at a same transnmission tinme period with

emlamiitnére tha deehaancy adpping pattamiicwith sefergacq toe fixag;timg According
wi t hi nt he same ad-hoc commruni cati on group, wherein the

to difele@ibodignent evhicaalse timek 41k e¢servied or sdentetcyitlsinlthe defgdt Féquency
the frequency range for transm ssion. [00151]

subAGR&Y i dtgord@ncens thdTRelisRey hoprifie pttetit ke sglediapipicogfigured to
pattern is with reference to a fixed tinme. According

seldc? aﬁ&ﬁereﬂp?ﬂhgﬁe Rbb-rdnB€ ih | 2665 didcBBwillS at tBe Shifilel Wirsién of the

eacon slof or the start of a Medi um Access Sl ot .

fre(ﬁlf‘éggy;l?éé)ﬁ?xg]t‘p%tt%?oret%g%@ggn Oi:b?[t A |, device uses the

equency s nge o frequency range

N S g R
JRICIEOAE ERE  T LR —

group, and the frequency sub-range is a frequency band .
hoppiingh pafterh ethe rsel¢GOR 39 cgaberret &ﬁ?lgeitcmltﬂf rfrgeqﬂsman b-range in
enmbodi ment, the frequency band group conprises two to
accpilaees with poitidl larger u@msyn%d rigssionspfche deqyency hopping pattern for
enbodi nent, the frequency hopping pattern is a
trafSimiginEas QUREM ysyGbale Acdddng t¢ 004 abodhwensr thiengleetor isrvenfigured
enbodi nent, the ad-hoc radi o communi cation device
to delbict b EleqienoP Kilts mga of the dhuyoeticy atngerin accoedinte wither @ndpm and
the synchroni zation circuit is configured to

fix&Y RRART Mt 22 thé Ered8HcG Ehopbini d;seﬁtbﬁlc odevps@sfivéd ke dhife of the
ad- hoc radi o comuni cati on devices' group. According

fre§Eenfy fi | TRt evely ORDM §R6B18ARYNSHEN GaAEEn di fixed
e rgggrﬁ) te 92%3 con? ieg’ured to transmt an OFDM synbo 8

timse'us?oq f{)pﬁgnsmﬁingz%@/mm. According to one further embodiment of the

invention, the fixed time slot is a beacon slot or a Medium Access Slot.

[00154] According to one embodiment, the selector is configured to select a
frequency sub-range in accordance with a time shifted version of the frequency hopping
pattern, the frequency sub-range being different from a frequency sub-range that has been
reserved or selected by another device in the ad-hoc radio communication device groﬂp
in accordance with the frequency hopping pattern or a time shifted version of the
frequency hopping pattern. According to one embodiment, if all the frequency sub-ranges
are already reserved or used, the selector is configured to select a frequency sub-range in

accordance with the frequency hopping pattern or a time shifted version of the frequency
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Transm ssion Duration (OSTD) of an OFDM synbol
transm ssion follows an OSTD of anot her OFDM synbol
WO e@n®s853si on With no tinme interval between theoT/SG2008/000357
According to one further enbodi ment of the invention,
an OSTD i ncl udes OFDM synbol transm ssion tinme and
OFDM frequency sub-range switching tine. According to
one enbodi nent, the selector is configured to reserve
hoppingupzsteen dtet awillt be fiesy ureleasedsfromr bging used imaceardange yeigh the
range for transmission in accordance with a frequency
freueRyi gpiret faetern. orActime chifigd versionad tho fequenty hepreng pattern to
frequency hopping pattern is with reference to a fixed
transinf¥E the QSR b6l. OAccRdiBgdioTRiik, eiibedintehe themed-hac eradio
reserved or selected within the default frequency

comtibhi EARE Eddvik e Afre 2BMmPrited 4 NBuAr TURRCYpplie@PoNthe frequency
pattern, the selector is configured to sel ect another

fr - I g €M th ' i
horplrEcbERARY aBY AL ele AREELCARAS L itlelralenlyP hOfYi Ghluern,
transm tting an synbal.. i .
Ol RO bty FOH bOKE B B QIRRE with
within the other frequency..sub-ran I n. accordance to.
the {HGUETCHEOBHIE PULPR, & STOR S RERPag Je BRI Ag e patten,
pattern, the selector is configured.to sel ect another, .
the fopupigr plogk somesPanljag it thecXeugntic RORRIRG, Patesy of that Jimp,shifted
time shifted version of the frequency hopping pattern .
ver§ion of therfeaqiencyrhgpping ORIV Siarth bEing Aeersmantad fom pprgdetermined

enbodi nent, the selector is configured to select a
valii¢, afdievbey tisudpungnglech feathes Zerce gheedryjcer wartyeio jtiansmit the OFDM
accordance with a random and fixed tinme shift of the
synibof Lo @eqlieepisue rdngt e ictordanceawith itleat ffequendy hopng patfern or
of the frequency hopping pattern at every OFDM synbol

that #i:R8 SEFSE | Q8i0f Bf A iRGudddy héyspimg pdteeat] time slot for
transmtting OFDM synbol. According to one further

[Oﬂgggo‘ji&z@{ﬁfdir%f totoR€ eBY&/ehO R méthsd fdrX¥Rdsthitti; OFDM byintls by
edcon slot "or a Medium Access Slot. [0015 Accor di ng

a pﬁuq 179 eofeﬁm%%l xqﬁi%t con{lﬂlﬁli@a‘ﬁloﬁ HePlced T &P RbiHgH r5dHo teBmmunication

se? eg t a

devices’ group comprises: a first ad-hoc radio communication device of the ad-hoc radio
communication devices’ group transmitting a first OFDM symbol in a first frequency
sub-range of a first frequency range selected for transmission in accordance with a
frequency hopping pattern, the first frequency range comprising a plurality of frequency
sub-ranges; in the same or overlapping transmission time period, a second ad-hoc radio
communication device of the ad-hoc radio communication devices’ group transmitting a
second OFDM symbol in a second frequency sub-range of a second frequency range, in

accordance with a different frequency hopping pattern, wherein the second frequency

range is different from the first frequency range. According to one embodiment, in the
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frequency sub-range in accordance with a tine shifted
version of the frequency hopping pattern, the
WO p@9M0883¢y sub-range being different from a frRGUBGAYS/000357
sub-range that has been reserved or sel ected by
anot her device in the ad-hoc radi o conmuni cation
devi ce group in accordance with the frequency hopping
pattern or a time shifted version of the frequenc )
sanfeo ppinsyispan t 6me. padedr e AR tyeRIRPItENIRSHP e fither Pd-ilPF radio
t he frequency sub-ranges are already reserved or used,
conithenisaioadevces of thoad-hourady domnumiiction devieesggronp yransmit other
sub-range in accordance with the frequency hopping
OFD §@iibblOih s8pdrateand Bisfifice ot eveappiny fréduency ranges in accordance
frequencyhoppi ng pattern that wll be first rel eased
with " REPLEVUifMGEH FrBQRACPTHIBPIAE Witferhs] Mehefdi® gli€ niy-overlapping
hoppi ng pattern or a tine shifted version of the
isti ' t t ' iR reRF Bk WEbRIst and
ot e e R b S S

Sonp qjga%%o%sdevice further conprises a counter clock
Se%ﬁg?%b&%%)?%e'frequency hoppi ng pattern and to each

100y blr eonsBie oS FBPadinenR Ao Tt B ANERE Rl Brour

bei ng used in accordangce with the frequen hoppi, n
and, ghet Frpqpensy sub-TaRge 4o FERHCDEY Lo vy e ?‘?‘%&B@Eé’ d group.
hoppi ng pattern, the counter clock corresponding to
Acedréing e opacerelodimeni the fisapensy Rans Srowp eOmpTREs B foythpe or more
version of the frequency hopping pattern starts being .
fregiencye vemise ch ctordingatoppresd embedingatl the figauengy ioppisg Ragfem is a
counter clock reaches zero, the device starts to
Tirh¢-Biregtidricy Code (WYL synbol at the frequency sub-range in
accordance with that frequency hopping pattern or that
[00157 Stichidefd et wmbldihdie, &raeted dyr ppapiing apasd-kon radio
[ 00155] According to one enbodi nent, a method for
cothfn@ReMidnt AE.CHPY d¥RR! TolYmmidatio rdupy céthpridsh@enerating a

radi o conmuni cati on devices in an ad-hoc radio

chaﬁlggl‘:mfbilﬁgﬁcinorﬂesqg%’é %@%hin%riﬁfdﬁnﬁm.bﬁeﬁéqu@mfyi dhatinc?dumBér the

O conmuni catt o evice of the ad-hoc radio

ad-hoc radio communication device uses to send beacons; and transmitting the channel

information message to at least one other ad-hoc radio communication device with which
the ad-hoc radio communication device has an established communication connection in
a current frequency channel. According to one embodiment, the channel information
message further comprises information on a frequency hopping pattern or a time shifted
version of that frequency hopping pattern that the device uses to send beacons, wherein
the frequency hopping pattern is with reference to a fixed point of time. According to
one embodiment, thé channel information message further comprises information on

number of antennas being used by the device for a fixed period of time. According to one
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comuni cation devices' group transmtting a first OFDM
synbol in a first frequency sub-range of a first
wo egsssey range sel ected for transm ssion i n PCT/SG2008/000357
accordance with a frequency hopping pattern, the first
frequency range conprising a plurality of frequency
sub-ranges; in the sanme or overl apping transm ssion
time period, a second ad-hoc radio conmmunication_ . .
embfwlitens, b fixed padodettimads » sersrviame aed hsrfixed \pogg of time is the
group transmtting a second OFDM synbol in a second
start o £beanay sleudr-thastgre obid Medmecdeatss Bletjuency range, in
accordance with a different frequency hoppi ng pattern,
[00Y$8]r eiARcordmgs RC onel ehtbedinencya manhed ifer dpératingenn ddrlom radio
the first frequency range. According to one
conSHBREH B NdevideNid RE&ATRsT caimhizatic) gtdupEcqprises] gonemiing a
over | appi ng period, other ad-hoc radi o comrunication

resQ@Mio%qﬁﬁgﬁatfoh%&g%QQQchl:%ﬁ# Shi6RINAA1 26841 e S1BYIthE€8d-hoc radio

group transmt other O symbol s in separate and
co di 1§rtn'£:a 1%tn Ee%g]ceo' Slex !)@aQBbr}gseH ?@Pefgﬁyal{da{ﬂ%ﬁli&iﬂ the reservation
ccordance wt réspec ive dI1terent frequenc% hoppi ng

atterns, wherejn _the non-overl in ISt . . .
nedp Rt E R eIt a8 oy pEee RE by FhioR deyice with which
different fromthe first and secqn requency. ranges,. .
the[adchps s3dicomPyPITEHLA S ek S?tﬁ@ﬁg?‘I & }éﬁ‘ﬁ%ﬁ’é‘f"ﬁ‘éer?&‘%“ m
is a frequency band group, and the frequency sub-range
a cyrgeng frequeggepliaingland wit hin the frequency band group.
According to one enbodi nent, the frequency band groug1
[008591pr iAsesrdingotot enet émbwlimentnticcreseruafipanesgopalifgsmessage turther
According to one enbodi nent, the frequency hopping

corfyprise€ infoinsatian Hinne frEquegeie happir@piete( BC tinfeOghified] version of that
According to one enbodi nent, a nethod for operating an

fre@@nEPEoppast pat@akNthe dtvionwibhvs wesetlnredersiatitinciador the particular
communi cat1 on group conprises: generating a channe

timbe o, et (HEERRBER y HABpiHE Eﬁ‘lgarh fgroeatitorefabdttio a fixed point
frequency channel nunber the

of time which may be the start of a Medium Access Slot.

[00160] According to one embodiment, the reservation negotiation message further
comprises information on frequency channel number in which the reservation for the time
slots is sought. According to one embodiment, the reservation negotiation message
further comprises information on the number of antennas and the type of transmission
proposed to be used in the time slots for which reservation is sought.

[00161] According to one embodiment, a method for operating an ad-hoc radio
communication device in a devices’ communication group comprises: generating a

reservation availability advertisement message including information about time slots

where the ad-hoc radio communication device knows further reservations are possible;
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ad- hoc radi o comuni cation device uses to send

beacons; and transmtting the channel information
wore®emsss43 0 at | east one other ad-hoc radio  PCT/SG2008/000357

comuni cation device with whicch the ad-hoc radio

conmuni cati on devi ce has an established conmuni cation

connection in a current frequency channel. According

to one enbodi nent, the channel information nessage
andf tramsmigting: dwprseswon v alabiity edvestisement messagrclp #dpast Are other

pattern or a tine shifted version of that frequency
ad-Ieppdiogopmmtnérarion ldevice ithdehiclc the addwc tradie enninbvaiation device
- wherein the frequency hopping pattern is wth
hasfagfeSihIRGEd EdnmBuditatde cpmidetionin 4 dutient Ramendi dbgnted. one
enbodi nent, the channel information nmessage further

[0ofmpf lA%@&din@f Q' BRY iefbo@itnent MAET refirvatidhevaashiligi Agvestiehent
he devi ce for a fixed perlod of time. According to

me%ﬁ%& H;P[r 3 n%ﬁ%‘gﬁgest ﬁ?orﬁaﬁ@ﬂj ol 8'fiedferRl HobpRg ipditén or a time shifted

xed p0|nt of ‘'tine 1s the start of

oL e, B b 4 B e
o B R e R ghefre Jeff oo

reservation negotiation nessage L ncl udj |nf tion
patigrb May therith [TEREnEH 40 AdTHGPHAPH IR 31? ettt el a

IS negotiation reservation for; and transn1tt|ng t he
Mediwgencesss ¥at. negot i ati on message to at | east one ot her

ad- hoc radi o comuni cation device with which the .
[0026B]hoAcrarding o rimbadinmt,dthe | kseeriationaavadlabilipl jadyrssement

conmuni cati on connection in a current frequency
messagnfigther {dbprE8d infaaatidh og ftequars chadet number, conbgning which

reservati on negotiati on nessage further conprises

the iréseRalBY Availailitydorfak ALBEANE Yf applotds pilettiied. or a tine
shifted version of that frequency hopping pattern that

[00i64 d Q\Eh&ﬁmiy 15 B8S ehBodifRlt STRBEMVaitioRANa iRtHo@rfort GjRrating an ad-
particular tine slots, wherein the frequency hoppi ng

hod34di6" SoniRni ORiol! Hg’vxéee figr £N&Rick® RohimiRamai roup comprises:

generating an advertisement message for device’s contention based medium access
availability, including in the message, information about time slots the ad-hoc radio
communication device would be available for contention based medium access; and
transmitting the advertisement message to at least one other ad-hoc radio communication
device with which the ad-hoc radio communication device has an established
communication connection in a current frequency channel.

- [00165] According to one embodiment, the adveﬂisement message further comprises
information on a frequency hopping pattern or a time shifted version of that frequency

hopping pattern for which the device advertises its own availability for contention based
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of time which may be the start of a Medi um Access
Slot. [00160] According to one enbodi nent, the
WO e®enssEti on negoti ati on nessage further conmprPGESG2008/000357
i nformati on on frequency channel nunber in which the
reservation for the tine slots is sought. According to
one enbodi nent, the reservation negotiati on. nessage
further conprises information on the nunber of )
medinmnenecess, velregein the frqueneyf happingnsfiem ip withrrsiseee ta & figed point
used in the tine slots for which reservation is
of thadighith njaf Gz GHd stac ey Miedigmt AcasseSlerbodi nent, a met hod
for operating an ad-hoc radi o conmuni cation device in
[00866) €V AGESding QD BHE iefdbdidfeng tinupdveaispmestaaessagentarther qognpeises
reservation availability adverti senment nmessage

infdrRalisHbh Greduthey BRdnh@MuaibRH EorckfingSWRICE thdvivetshivailability for
ad- hoc radi o comuni cati on device knows further

cont<BRigh ¥akd ARG cgﬁﬁfweﬁiz@@.d transmtting the

reservation aval Ity advertisenment nessage to at
st ,one .ot her ad-h o) i ' . j It Bhd;
(00312 ARG o0t cREelaial o TRERNC AGS bbBACHA SR Ml Rdio
est abl j shed. comruni cati,on connection in a Fren .
compPUTEHIRy ifnoP. AT G6T 60y RIBGP g SyipHsEE benerating o
enbodi ment, the reservation availabi]ity adverti semen&h
chappe] JayjEation regetation NBFYSRss o] HVHF ey V‘(ﬁﬁs I heedRyigie ad-boe
hoppi ng pattern or a time shifted version of that i
radfor eaqurewigation pgrovy thinin dher deviee amiacparticdargehpnpel number during
advertises reservation availability or availability of
partiéuler tthetskts, and rtegsemitting te, chainel divitatipe npgatigtien gyessage to at
hoppi ng pattern may be with reference to a fixed point
leaif ofid Wthewhidelivcmpadid @otleingtation defvica Whhli whicl\ctbe sasi-hoc radio
Slot. [00163] According to one enbodi nent, the
corhBEMEMDN QEViaY Hak addl kesthblishell @binnfmicarion neeasayen f inr & hanrent
conprises informati on on frequency channel nunber
fre%%ﬂ&? EnRE. WRESRinkS oné Tl ten®adimycht bkl intehtioh, the channel
vallability of tinme slots is adverti zed.

invitation negotiation message further comprises information on a frequéncy hopping
pattern or a time shifted version of that frequency hopping pattern on which the device is
inviting other devices in the devices’ communication group to join; wherein the
frequency hopping pattern may be with reference to a fixed point of time which may be
the start of a Medium Access Slot.

[00168] According to one embodiment, the channel invitation negotiation message
further comprises information on frequency channel number the device is inviting other
devices in the devices’ communication group to join. According to one embodiment, the
‘channel invitation negotiation message further comprises information as to whether the

device sending the channel invitation message is the originator or the owner of the
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[00164] According to one enbodi nent of the invention,

a nethod for operating an adhoc radi o conmuni cati on
wa@lewpossskh a devi ces' communi cation group ConpPCERE2008/000357

generating an adverti senent nmessage for device's

contention based nmedi um access availability, including

in the nessage, information about tine slots the

ad- hoc radi o comuni cati on device would be avail abl e
chafigg] indtatiem negstiatiers BgssaER]iARFPIiEde Pne gmbpodiment pne othsy device

the advertisenent nessage to at | east one other ad-hoc
that agteives anchanhd ainvitatiodenggotativnt message Hromh @naerigieatorr quijoyner

conmruni cati on devi ce has an established conmuni cation
respoRdfaeitH @ncafinél iguitdidAt ndgoaaficanmyssapa mdiding OifdGhgtion as to

According to one enbodi nent, the advertisenent nessage
whdthérithE bnE SHBY devRS i$ WHIRAERY jofthe Briginkfo€ Gt e Gyvred pPihe Ghannel

pattern or a tinme shifted version of that frequency

inv iR rﬂ% ﬁ‘?&ﬁ%}h%&s fonWhé EfhnhBEnMHEr GR AN ¢f tHeSBanrel $nvitation
own

N ty or contention basednedi um access,

negfifich Ml AP gynam%pwg epattern is vith

erence ol n i me which nay be the

rt of Nbd n1Ac | ot 01 A t

[00%@ er‘?t’fB‘&rl W@n’t‘) Orfeh Sm % Jﬁl?errré:’é' s&g gﬁ %‘ﬁgers & channel
conprises i nformatign on fre uenc channel g e a ch 1

invefiie AGEOHBHAIN MERSagH AroF o (IBNAIRT 0T QKR9T; FESpopgy With a channe
contention based nedi um access i s adverti ze [ 0016

inviteticy rfigAAtion ersagenndudipe tiormation an de Whether e e &ﬁvwe
ad- hoc radi o communi cation device in a devices'

hascreceivadi coaflicting gruets regandingsehgnne) dnitaen rrgotiatidianesspges from
invitati on negotiation nmessage to invite other devices

othenddvives,de v teshetizat-tieoqunitsed o Htime sivtmincladédoin thy chapnel gnvitation
join-the device on a particular channel nunber during

nedd@hlidrCibahgd frétk tifel Qirter obthd ofipiabeRhistbeay rddneedudrahmeged.
Invitation negotiati on nessage to at | east one other

[00390]N O A LAY &P THY NingRHdinRdht,d8 Vin€Bod fbh opbratifig tahead-hoc radio
ad-'hoc radi o

communication device in a devices’ communication group comprises: generating a
frequency range availability message to inform other devices in the ad-hoc radio
communication devices’ group as to which frequency ranges are available for use by any
of the devices in the devices’ ad-hoc radio communication group; transmitting the
frequency range availability message to at least one other ad-hoc radio communication
device with which the ad-hoc radio communication device has an established
communication connection in a current frequency channel. According to one
embodiment, the frequency range is a band group.

[00171] According to one embodiment, a method for transmitting OFDM symbols by

an ad-hoc radio communication device in an ad-hoc radio communication devices’ group
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conmuni cati on devi ce has an established conmunication
connection in a current frequency channel. According
wo eooonsssiaurt her enmbodi nent of the invention, tRer/SG2008/000357
channel invitation negotiation nessage further
conprises information on a frequency hopping pattern
or atinme shifted version of that frequency hoppi ng
pattern on which the device is inviting other deyices
in a fixedrémel petiiecbeomprisesrihe ashhacondigraemEunicatign sevigp of dhead-hoc
the frequency hopping pattern may be with reference to
radia domemthigniontdevices’ i greupmramsmitviag QEDMheymehody in affirgt frequency
Medi um Access Slot. [00168] According to one
ran%ﬂé%é'teﬁﬁ'ﬁi trarishfissimain Retorian¢e twathi aofnequenot happingrpattensia gefirst
urther conprises information on frequency channe
subHeABE with{HEthd §ikied RimeSpdriod] the Migst Ffeq@énciieungadmiphisingen plurality
evi ces' communi cation group to join. According to one
L e kul-piiddadifr@ent RAR theAfirs OdubRFSAYSthin
m“%@?%ﬁéEEQEMI%gggggﬁﬁggﬁﬂ% ggﬁqgga?% whet her theq§§Vice
the %Eﬁp‘%: srr'ﬁ]lgytetf{]xeedqpn?%ngglodl Y Ia(tl-?&% gz@(i:({:@(ﬁﬁlﬂgﬁcétﬁlnt d¥ice of the ad-hoc

or or owner o annel 1 nvitation

e TR B A0 LR S PO TBLbnd POy

rnvitation
negoti ati on nessage_from_an ori gi nator Qr owner .
range dp RseRrdgice pvith éh(gﬁ‘%@rﬁ fIEQHENEY | W‘H%é’&g?r&t ?&@‘ﬁr%éhseasgeé"“d

including information as to whether the one other
freqiiendycrengesis wiffaren grompthe Sirst frepwengy raggfat or or t he owner

of the channel invitation negotiation nmessage on the
[00¢T2Inn@lccordiniggp onaembddichent; thehxadHameperigdnisia ppigiame and the

negoti ation message fromthe originator or owner.
sublf0ib 6O hre Alther Mediynt Acamne SkbGdASDNIr, bearin dotseAcepeding ¢o one

that receives a channel invitation negotiation nessage
embdd@RN LIfrdubdlyOfan@e BWaEfrefBpp nismdwigtdupa Advandieg to one

invitati on negotiation nessage including information

emBotif Bt MAE G henc ) Sui2 R g @ Ishefeqdendytand dthieLRéqtRflcy band group.
conflicting requests regardi ng channel invitation

Ac&?@iﬁ&i @t br?en L inog AR AN of the invention, the frequency band group
comprises two to three or more frequency bands, and each frequency band is a frequency
sub-range of the band group. According to one embodiment, the frequency hopping
pattern is a Time-Frequency Code (TFC). According to one embodiment, the device
transmits a default channel beacon in the beacon period of the first frequency range and
the device transmits an alternate channel beacon in the second frequency range; a bit in
the beacon set to one or a zero to signify if the beacon is an alternate channel beacon or a
default channel beacon respectively.

[00173] According to one embodiment, an ad-hoc radio communication device within

an ad-hoc radio communication devices’ group for transmitting OFDM symbols
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ot her devices, or as to whether the nunber of tine
slots included in the channel invitation negotiation
wore®sasss43 rom t he owner or the origi nator has PEBERG2008/000357
reduced or changed. [00170] According to one
enbodi nent, a nmethod for operating an ad-hoc radio
comruni cation device in a devices' conmunication group
conprises: generating a frequency range availability
comEssny eransmlittmf@nﬁgwaér trwmifc@EDK%Smlsa@-Wét freawency range
conmuni cati on devices' group as to which frequency
selécaadges trafisnissian inadekerdfroe wigtea fseqaengy dibppihg pattarn ¢eg first sub-
t he devices' ad-hoc radi o conmuni cati on group;
perfodaRERintd fiR@l tile feriodume ditst fagRnew singaltomptiyingesslagdity of
to at | east one other ad-hoc radi o communi cation
freflRUEF SubMah Bes\ieCtlarkfitc idd eik 2 B iTigh AN rC AlseddRd sub-period
devi‘ce has an established communi cati on connection in

diff’arr%l’(" g{oﬁ{] hwf f'u%ﬂ H@d’lﬁéﬁo‘ah@ffﬂiﬁl the ABGHL AR fik&d @Rk period, transmit
enbodi the t

nent, equency range is a band group.
171] A di '
orb0GAbo 1.8l a5 o540 b VB oMol rouency
i cation. devi : d- hoe . . . .
horEAE BEIT: PGRTE 1 P P SRR et o0 IS GAGT PO [RLlodbency

ad- hoc radi o comuni cati on device of the ad-hoc radio

ranggnmuni cat i on devi ces' group transmtting OFDM synbol s
ina first frequency range selected for transm ssion

[001 7d]ac dscerdingeoiing lsmpodimegt dhe {ixedoipme perigshistaeruperiiams and the
first sub-period within the fixed tine period, the

subk-pariotls hreegjhendlediuangecess Sprts EVIAFshompbageer slotg. Afcording to one
frequency sub-ranges; in a second sub-period different

embédimehithe fleqicicy satge pea ifiequanicy bamd ploep adndvtbe fraquenty xwdrange
time period the ad-hoc radi o comruni cati on devi ce of

is 4 &Ry BHad A the FrEqUcS dahd Prodf VA €8ding fodeHe embodiment, the
transmtting OFDM synbols in a second frequency range,

freilgatné? %ﬁ@%&ﬁ) Whihprises Aol & @te for aAGRNEYqURABP bAHs, and each

tern, erein the second frequency range is

fre&ueﬁlr;)e giouli {sr Qn'ﬁ'&l'ﬁ%n& rsﬁlg—rzfd'ggqblp R/ vafll9Sroup. According to one

embodiment, the frequency hopping pattern is a Time-Frequency Code (TFC). According
to one embodiment, the device transmits a default channel beacon in the beacon period of
the first frequency range and the device transmits an alternate channel beacon in the
second frequency range; a bit in the beacon set to one or a zero to signify if the beacon is
an alternate channel beacon or a default channel beacon respectively.

[00175]  According to one embodiment, an ad-hoc radio communication device within
an ad-hoc radio communication devices’ group for transmitting OFDM symbols
comprises: a transmitter to transmit OFDM symbols; a receiver to receive OFDM

symbols; wherein the transmitter is configured to transmit a first OFDM symbol in a first
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[00172] According to one enbodi nent, the fixed tine
period is a superframe and the sub-periods are either
wokopossAEcess Sl ots (MASs) or beacon slots. APCDSGE2008/000357
to one enbodi ment, a frequency range is a frequency
band group. According to one enbodi nent, the frequency
sub-range is a frequency band within a frequency band
group. Accordin%_to one further enbodi nent of the
frequenexnsuborange pla fliretcfirsyencyoange splestd (o6 Miansmission i agegrdance
three or nore frequency bands, and each frequency band
with @ fequescyuisoppingspastermaingthe shme fpe oyartappireouansmigstonr e geriod
to one enbodi nent, the frequency hopping pattern is a
whdil SrafsnEgeesy sécoflé ad-hbEyadiAcanmdningtidnodemive of the ad-hoc radio
enbodi nent, the device transmts a default channe
coXB@Gtioh el R8s’ %?&ﬁﬂ’i‘alﬁﬁﬁtk QGedind AFD N syfibof ineflsee 66 frequency

range and the device transnmts an alternate channe

DEAROS d dich i aRERYahdl HHRREMaA@NGR a 8ifftkdnt Rqiidh8y hoppi
Subpas oﬁésge%fét or%q%egeéfraaéig?%@t oasdi%gni f?/alif %nlfle %eégg%n()ppmg

js an alter e e . n
parisi, e e GBR ipprC R tsE s AN FYr FeBRABSlb ranges,
odi t, an ad-hoc,radi Q co i.cation vice

and3 R Rier G e BoEs s T B TR BTy o
for transmtting OFDM synbol sconpri ses a transmtter

100338}t | QP eRInego LS AETPU TSR CHBGPSareF 13 o [UgHeY band group,
frequency range selected for transm ssion_in

andy heofrequeney wib-fange fis dqfreanepen e Mathpn thee frrayegey, bpnd group.
subperiod within a fixed tinme period, the first

Acéardigg émene erabmgemens e ifisiguancy bpldgrann eqmprises Fveq)toethesg or more
sub-ranges, the transmitter also being configured to,

frequeney demdsndcsordingeto ok dinbédiment; the drequemey fhiopping pattern 1s a
sub-period within the above sanme fixed tinme period,

Tirhd-BRegiRncy CoBb(BBaOl s in a second frequency range, in
accordance with a different frequency hoppi ng pattern,

(00448 €A AR eSS TRB Eribb @8N Gi all HBE fadi cthinhificitn devivewithin
the first frequency range.

an ad-hoc radio communication devices’ group for transmitting OFDM symbols

comprises a message generating unit configured to generate a frequency range
availability message to infoﬁn other devices in the ad-hoc radio communication devices’
group as to which frequency ranges are available for use by any of the devices in the
devices’ ad-hoc radio communication group; a transmitter unit configured to transmit the
frequency range availability message to at least one other ad-hoc radio communication
device with which the ad-hoc radio communication device has an established
communication connection in a current frequency channel; a receiver unit to receive
messages from the other device within the ad-hoc radio communication devices’ group.

According to one embodiment, a frequency range is a frequency band group.
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[00174] According to one enbodi nent, the fixed tine
period is a superframe and the sub-periods are either
wokopossAEcess Sl ots (MASs) or beacon slots. APCDSGE2008/000357
to one enbodi ment, a frequency range is a frequency
band group, and the frequency sub-range is a frequency
band within the frequency band group. According to one
enbodi ment, the frequency band group conpri.ses._two to
[00178] e eInoonengmmbe dimeni, Asradyhdsaadie, cogpppnacatian fiF\éa‘méin}';? Paaghoc
Is a frequency sub-range of the band group. According
radib Oconmeurd pdiodi devites” gioepf foe duosniting SN pabolsy popprigs 2
Ti me- Frequency Code (TFC). According to one
gen@@tingi Wl confififedlayi ganeiarans chameh idfimatian aiasagel including
beacon in the beacon period of the first frequency
infdrRRG6h @t ttRQuelRyi danddl dgibet $headd-hdd eidivatemmbaiasin device
beacon in the second frequency range; a bit in the

useP €3¢ %@ncf Phadofls: ORI Q" rdhshftlifRg LditSE@iFightedi fo tr@nli€ @O Bhannel

I's an alternate channel -beacon or a default channe

. cbeacon respect | Yy I HurdiitiBh Qevice with which

mfoéwsg?ﬂ ?Txgsnsfqge S nallt gggthog ¢ Ur&l%é ?%L%%‘%Igg?? on 1d ev ie‘c,:lge W WAE
wi,.t hi n an ad-hac radjo. communi catii ' Lar Lo

th fhor P PGSR 5 IR Co s s A o tfcton in
‘to transmt OF synbol s; a receiver to recei ve OFDM

am&Vngﬁ§Fnﬁh@F@¥ “the transnmitter is configured to
transmt a first OFDM synbol_in a fjrstfrequenc .

(00878 1 &g crmbpdimenss ther EERABR JAIPETAYON CBPARte duigF comprises
transm ssion in accordance with a frequency hoppin

infoyaatien nn ianfrequencyampping rattem| erppiimg shifted siersia @ﬁﬁth@ﬁ uency
period when a transmtter of a second ad-hoc radio )

hoppaigptiicanthadthedizvice arses tof $emd atiedvous, velwrain thnfreqvicael hepping
devi ces' group transmts a second OFDM synbol in a

patRRER R reREdhE &Ya fxdd peingsf tite.a second frequency
range, in accordance with a different frequency

[00786)P1 19 Rt LEBSHmWRE IR Rhihel finfofthationefiessagy fumlgecomprises
conprises a plurality of frequency sub-ranges, and the

infor5GR0Y of HEAHE DT ¥nteANE Being ubkhd tyethe bvifd Rk iRed périodtof time.

requency range.

[00181] In one embodiment, the fixed period of time is a superframe and the fixed
point of time is the start of a beacon slot or the start of a Medium Access Slot.

[00182] In one embodiment, an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group for transmitting OFDM symbols comprises a
generating unit configured to generate a reservation negotiation message including
information about time slots the ad-hoc radio communication device is negotiation
reservation for; and a transmitting unit configured to transmit thé reservation negotiation

message to at least one other ad-hoc radio communication device with which the ad-hoc
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[00176] According to one enbodinent, a frequency range
is a frequency band group, and the frequency sub-range
W0 s00a/08ssegiuency band within the frequency bandr@r/samoso003s7
According to one enbodinent, the frequency band group

conprises two to three or nore frequency bands.

According to one enbodi nent, the frequency hoppi ng

pattern is a Tinme-Frequency Code (TFC). [00177] .
radidcoommiimeption deviee daharl esietisheda poragupgtiongggngection in a current

conmuni cati on device within an ad-hoc radio
frequefidyohiacuadl.i on devi ces' group for transmtting OFDM

synbol s conprises a nmessage generating unit configured
[00_183f]98nﬁbﬂé embodifRet)ahe Yesepaten avgitiatin Inmdsyagrefagbeyecanprises

i nform ot her devices in the ad-hoc radi o communi cation

infARMHGESn aFFQuPnFShdpPingtyabmf dre0iime GHiffedRgasorasRthat frequency
aval | abl e for use by any of the devices in the

hopgﬁl\g‘}ﬁﬁ%:n 8- O 8e i @A Bh &MY 8 #213n 3 ®#Rhe Particular time slots,

smtter unit configured to transmt the frequency

ran vai |l abilit. akal Mo -
i HeRrrdY nhpiteiPanafiafoh S Fi ERRneFRF stk point of time

ad- hog radio c ication device has an established
Wh’&Eﬁ‘?ﬁXﬁﬂleé@‘i %‘%0‘3%%@‘8?1 ‘%‘ﬁcefshglgt' current frequency

channel ; a recejver unit to.receive nmessages fromthe .
(00484 Inyope canbpfimsnh ‘gﬁ deSSHaHeR nEgRiiaoR W%ﬁe c‘&ftﬁ%rncomp nses
~ devices' group. According to one enmbodinment, a . .
inférmatior no fregaengs channg! wregveﬂ whighathe TETeBRYOR dorLthg tinge,slots is

one enbodi nent, an ad-hoc radi o communi cati on device
sought hi n an ad- hoc radi o conmuni cati on devi ces' group

for transmtting OFDM synbol s conprises a generating
[00285]t 4@ h Guibediniant,ghe eehatian clegotiatibn imdssrgrafurtber comprises

nmessage i ncluding informati on about frequency channe

infoYeHHA6A oh e Mnde 6f hieims andthenimast teanstiavion repoesl tode used
send beacons; and a transmitting unit configured to

in the 8RR dts fob GhichaRelatibR{sabagt on nessage to at | east
one ot her ad-hoc radi o comuni cati on device w th which

[00186] In one embodiment, an ad-hoc radio communication device within an ad-hoc
radio communication devices’ group for transmitting OFDM symbols comprises a
generating unit configured to generate a reservation availability advertisement message
including information about time slots where the ad-hoc radio communication device
knows further reservations are possible; and a transmitting unit configured to transmit the
reservation availability advertisement message to at least one other ad-hoc radio
communication device with which the ad-hoc radio communication device has an
established communication connection in a current frequency channel.

[00187] In one embodiment, the reservation availability advertisement message further

comprises information on a frequency hopping pattern or a time shifted version of that
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t he ad-hoc radi o conmuni cati on device has an
est abl i shed communi cati on connection in a current

wo egsssey channel . [00179] I n one enbodi ment , PCTI8G2008/000357
channel information nessage further conprises
informati on on a frequency hopping pattern or a tine
shifted version of that frequency hopping pattern that
the device uses to send beacons, wherein the freq y

frequensyi hepping: pattemn ifer which thefdeyisaadveryses WCF%‘OBO?‘FH a ’fcy or
time. [00180] In one enbodi nent, the channe

availatfiloey o ttinonslote Serargeeri afronh mhel@mﬁhp ifepquericyithopping ipatterp may be
nunber of antennas being used by the device for a

with tef@endeas b distedpoihi oftimg @BitB hlaylbe tinsareofmMiedimm AcdebeSlot.
fixed period of tinme is a superframe and the fixed

[00P8H] Nt [Pénel dniBddinGenit tBe fdséivhticHf availdtlg @dverticdment mietvage further
start of a Medi um Access Sl ot . [00182] In one

con%mﬁsdlnmalo@%nqgeqn%yr Ahitl GAMFEN ESREmY WRith GRe reservation

n an ad-hoc radi 6 conmuni cation devices' group

avalla(lltn{lttyr& ?ﬂlab}lf&ag{ ML RYRR)RiAQMPr I ses a generating

conti gur O generate a reser vati on negotl ation

sage i ncludj |nfo
1005 phmb it &6 R, ARt 40E SR} SifliPan ad-hoe
reservat|on for;. apnd a transmtt.in confi red to
radio; gofamRppiciRn 3@@@ HP%h f%&&?ﬁ‘%&‘}"%n 5%?@‘4 Sg&"’f’ C?mpr‘ses a
| east one ot her ad-hoc radi o communicatio Wi t
engiHiot UE GO RRBISL PP AAFOBETEN MFSAEE TR Contehtion

establ i shed communi cation connection in a current
bastd exgdiencaccedsanpiddbility.0oalgding imthsreessagsoforaation gt time slots
reservati on negotiation nessage further conprises
theiadhot ratié commnniatianetpviza oyoulbpavagabla ferenonteptiombasedrmedium
shifted version of that frequency hopping pattern that
acckRRE afte Vi tR@sMitSHE Gnit Qosffiked S@ANsAIit tha adwerfisamenhenessage to at
particular time slots, wherein the frequency hopping
leaR AL othePBM-IRR Wi cORMRINRIAESN tdevRe f Witk dwiioh Nthe Ofd-lidcmeadio
communication device has an established communication connection in a current
frequency channel.
[00190] In one embodiment, the advertisement message further comprises information
on a frequency hopping pattern or a time shifted version of that frequency hopping
pattern for which the device advertises its own availability for contention based medium
access, wherein the frequency hopping pattern is with reference to a fixed point of time
which may be the start of a Medium Access Slot.
[00191] In one embodiment, the advertisement message further comprises information

on frequency channel number concerning which the device’s availability for contention

based medium access is advertized.
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whi ch may be the start of a Medium Access Slot.
[00184] hi one enbodi nent, the reservation negotiation
wore®smsss43 urt her conprises information on fregRensg2008/000357
channel nunber in which the reservation for the tine
slots is sought. [00185] hi one enbodi nent, the
reservati on negotiati on nessage further conprises
information on the nunber of antennas and the type of
[001924ns i ens anbqgimerssadad-bodradigsemmyni¢atien deyige ml%tnsa‘\‘ #l-hoc
whi ch reservation is sought. [00186] In one
rad@nbardinominatjonadeacks h @roupa doro tremsmitimg c@F DY sombplsecomprises a
wi thin an ad-hoc radi o communi cation devices' group
genbAking LA SHiflduiddgo Qehdvhis wdbahise] G/itation segotatienmesbgay invite
unit configured to generate a reservation availability

oth@AMR Ik HEMBIEVIERS 2848 ¢ irdtfib WeR@inichfic galp @njoid tHétdevico®n a
sl ots where the ad-hoc radi o conmuni cati on devi ce

pa QN nhitlel BGhbdr @RRRY ﬁ%ﬂti@lﬂ% @hE sIBRS sid2d ﬁ’éns?rﬁ@in@ unit configured

ransmtting unit cohfigured to transmt the

reservation avai. Lty ' :
o (g i p sl RV oh pebotisf N FlebloRE KF I 1A RRGHC] 0 B podic
whi ch 1 he ad- hoc, r adi 0 ni catj.on devi ce .has
Conétgi“HB?qO§h‘é"d"°€oﬁ‘r‘mnt‘§gi tg’ﬁ n%%lﬁ%e HEY ofnﬁnuglcgﬂ?'?edﬁt@ﬁe has an
frequency channel. [00187] In one enbodj nent, the
estabdighad\comngicalion FOMBFFLonyn 3 GYEeLt &@8“"[%?’ ch"é’é‘glage further
conprises information on a frequency hopping pattern
[00893]a i ranespmbedimenterthe giapstel t REIAHOBGRRECHGIHO FRssPRge further
pattern for which the device advertises reservation
congprzes atforniatipn on aafrequiendyi hoppyngopatteimer & ligtesshifipd version of that
reservati on, wherein the frequency hoppi ng pattern nay
fredirndv héppief patencen which the dedcpsiintitiog othierdevibdsch thagevices’
be the start of a Medium Access Slot. [00188] In one

con@ﬁ&mdzitfmngmu¢1 he jomsSevheadih the dvaubmlyi hdppingagateint imanbatwith
nmessage further conprises information on frequency '

refGBRARAEE FREITHGAL STUREEK AR tha(Mbe €E stdiEof LB A&Rss Slot.
[00194] In one embodiment, the channel invitation negotiation message further
comprises information on frequency channel number the device is inviting other devices
in the devices’ communication group to join.

[00195] In one embodiment, the channel invitation negotiation message further
comprises information as to whether the device sending the channel invitation message is
the originator or the owner of the channel invitation negotiation message.

[00196] In one embodiment, one other device that receives a channel invitation
negotiation message from an originator or owner responds with a channel invitation
negotiation message including information as to whether the one other device is willing

to join the originator or the owner of the channel invitation negotiation message on the
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availability or availability of tinme slots is
advertized. [00189] i one enbodi nent, an ad-hoc radio
W@ oovasEseat i on device within an ad-hoc radi o PCT/SG2008/000357
comuni cation devices' group for transmtting OFDM
synbol s conprises a generating unit configured to
generate an advertisenent nessage for device's
contention based medi um access_availability, including
channelt pembes s inglyded jinf tenehanpel pieaton nggotigligh gmessaee from' the
ad- hoc radi o comuni cati on device would be avail abl e
originatorcvvenet.i on based nedi um access; and a transmtting
unit configured to transmt the adverti sement nessage
[00197]at Ih east eriirliméme bnadtied cdavadi that eeives cachamel invitation
device with which the ad-hoc radi o communi cation
negdB¥idTE M3 e g @ Tro@s A rghARE &OsWRERH regionad wathind ehlineh invitation
a current ?requency channel . [00190] In one
neg%ﬂm HRSlage LRAuAHY §hfdRSEBN bs & SHRARer T HE LAHRN other device has
conprises rnformatiron on a frequency hopping pattern
or f . Shi P LT : '
reeflof o b s YERURH cRlontl Bl G HETNIORRkes from

pa ern S own
avai lability for, content,i on.base i - e L
oty Gt e B S AR PGS SO DR R el invitation
reference to a fixed point af. ti i ch may, be,the
nesof gian DS VBGP Ui ACE SLMe PR OD BAPPP UGt ehined.

enbodi nent, the advertisenent nessage further
[008881p ils gis dosumentmthedplloming degumsatsare fifsdhel nunber
concerni ng which the device's availability for
[1]cBmdant EEMA868dHighdRatm Bltre eWidebandy BT @nci MAE o¥amgiard, Dec.
I n one enbodi nent, an ad-hoc radi o conmuni cation
20afevi ce within an ad-hoc radi o conmuni cati on devi ces’
group for transmtting OFDM synbols conprises a
[2]9€0Rh | Sebrafbdiarg; OXib@hingd Petg ganbr Riaacas C h?imeg‘Me_thods of
I nvitatlon negotiat]on nessage, Invite ot her .devices
syrchropivatiems far cagroving:. Welera G wisiehand Sosppefyinyy ouhmifigd for US
provRidhat fifinglevi ce on a
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particul ar channel nunber during particular tine
slots; and a transmtting unit configured to transmt
w0 b@obsswhel i nvitation negotiati on nessage t oPGE/SGCHASH00357
one ot her ad-hoc radi o comruni cati on device w th which
t he ad-hoc radi o communi cati on device has an
est abl i shed conmuni cati on connection in a current
frequency channel. [00193] hi one enbodi ment, the
Claithsnnel invitation negotiation nessage further
conprises information on a frequency hopping pattern
or. a, ti shifted version of that frequency hoppi ng
“mﬁéfngwgﬁﬁ whi ch the device is inviting other devices
in the devices' conmunication group to join; wherein

the, frequ hoppi. 1 r i : t 0 q;
L 5" AEROE R BRORiTE: SOH R 1L Akl BF oRoe! Adio

Medi um Access Slot. . [001 hi ,.one_enbodj.nent .. t he

CheAAERTIABE AETGFS oG ERAPE PG SuaRERALPR Rgtiols” Group, the
.conprises informati on on frequency channel nunber the

devinetBod eOmMBRising ng ot her devices in the devices'

conmuni cation group to join. [00195] hi one o

enbo firstredthoc tradio cleammusticatiny idesice of thfeadhparadin capgwaigation

further conprises information as to whether the device

s endhivivgs’tdreupctvmsmitting airst XFDOV symbaldy e firss fregeency sub-range of

originator or the owner of the channel invitation

neg@tffegtuérﬁp 1aRGES a¢lected @6l Bafsntissi@nén andvodingenvith @nfrequency

ot her device that receives a channel invitation

negippiiel Pt AR IBAGRqhdneMraike WonfPrivg Ol plifaliRymoe rfrequency sub-

responds with a channel invitation negotiation nmessage

inckﬂgkng i nformati on as to whether the one other

device is willing to join the originator or the owner

of fhg chann [Vt L af. eqot i at il an icati

© hetinis e o i B & RDad B ity ROmmunication

negotiati o sage,.fromthe origihat.o :

(0037 9P AR var Bt srunnion FyERS o siiine o sccond

recei ves a channel ig%jtation .

OFDM symbol in a second frequency sub-range of the frequency range, wherein

the second frequency sub-range is different from the first frequency sub-range.

o2 The method of claim 1, wherein the frequency hopping pattern is with reference

to a fixed point in time.

3. The method of claim 2, wherein the fixed point in time is the start of a beacon slot

or the start of a Medium Access Slot (MAS).
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negoti ati on nessage froman origi nator or owner
responds with a channel invitation negotiation nessage

WO pbosismy | nformati on as to whether the one oPEE8G2008/000357

6.

devi ce has received conflicting requests regarding
channel invitation negotiation nmessages from ot her
devices, or as to whether the nunber of tinme slots

i ncluded in the channel invitation negotiation nessage,

f r GFhetthethohnbelaim 1t whersini the seqosd apdoc padip cpBayRIcatiQn device
changed. [00198] In this docunent, the follow ng )
doattmenits thersecandt @EDM] shinbst smataerdame\witls 6 eimerghiffedregrsion of
Utra Wdeband PHY and MAC Standard, Dec. 2007 [2]

Anant freieRE RGP pattdnaoni ng Peng and Francoi s Chin,

"Met hods of synchronization for inproving W Mdia

ul tra-w deband connectivity" submtted for US
provisional filing.Cainms Wat is clained is: 1. A

%étﬂ%ﬂ Mcgm telaid 1M SeomRRlsmgPy @ plurality of

net
ad-hoc radi o ni cati on devices in an ad-hoc radio

Conlgtéﬂé %a?raei t?yns%gs?é%)%ggﬁnqrﬁn%ﬁp% ﬂﬁﬁe%f%cng&iio%g Unfafifn g@vice

fir ad-Nnoc ra nication device of the ad-ho

radi 0. co ni cati on devices', group transmtt. .
g g g1 om R e tande) Ml Birg QFDM
frequency range_ selected for transm ssion in ) .
ac coPbahtra mlf%ﬁ%q“FP‘é’qugfféﬂ}gen%%gF ﬁﬁqb%ﬂ"?' &P, Phgrein the third
frequency range conprising a pluraljty of frequengy
subfrequap@yssubirpngetie digtzrant fromthgdisst anghseponderoguencypub-ganges.

second ad-hoc radi o communi cati on

The method of claim 1, wherein the second ad-hoc radio communication device
transmits the second OFDM symbol in accordance with a time shifted version of
the frequency hopping pattern, and in the same transmission time period, a third
ad-hoc radio communication device of the ad-hoc radio communication devices’
group transmitting a third OFDM symbol in a third frequency sub-range of the
frequency range, wherein the third frequency sub-range is different from the first
and second frequency sub-ranges, and wherein the third ad-hoc radio
communication device transmits the third OFDM symbol in accordance with a

still larger time shifted version of the frequency hopping pattern.

The method of claim 1,

wherein the frequency range is a frequency band group, and the frequency sub-

range is a frequency band within the frequency band group.
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devi ce of the ad-hoc radi o conmuni cati on devi ces'
group transmtting a second OFDM synbol in a second

wo e@gsssey sub-range of the frequency range, WAET/SGI008/000357

10.

11.

12.

the second frequency sub-range is different fromthe
first frequency sub-range. 2. The nethod of claiml1,
wherein the frequency hopping pattern is with
reference to a fixed point in time. 3. The method of
claim2, wherein the fixed point intinme is the start
of a beacon slot or the start of a Medi um Access Sl ot
( MAG)e. ethddeecondirlgad cim @l ai m 1, wherein t he second

ad- hoc radi o communi cati on device transmts the second
OF Mt fleuent s Yatl@ ecupntdriprises itwe te hhiet el meresfrequency
of the frequency hopping pattern. 5. The net hod
acqppgi ng to claim11, further conprising: in the sane
transm ssion tine period, a third ad-hoc radio

conmuni cati on device of the ad-hoc radi o communi cati on
devices' group transmtting a third OFDM synbol in a
thiyxd fr ency,. sub-range of the frequency range,

whet 2 e FelLace it P claftld

Prequehcy sub-range is different

f the first d f b- Th
o RSB F SRR PORRBREICTE R LR SR PoRo (I

conmuni cation device transmts the second OFDM synbol

in accordance with a tine shifted version of the
frequency hopping pattern, and in the sane

t r aflsretbpdrccoiding 9etdidd, a third ad-hoc radio

communi cati on device of the ad-hoc radi o comunication
devivhasin thy mupber oA OFHM tsymbola thah pancbeqrmmnisiedihyl the plugality of
third frequency sub-range of the frequency range, .
wheiEhdt tallie cohiniuaidarien devicas is the- adangaadis cdinfrfuaraation devices’
fromthe first and second frequency sub-ranges, and
V\’heéI%{l]S]iStlﬂlgtCth) fHé mghbpef fréflieficy sub-ranges of the frequency range.

The method according to claim 1,

wherein the plurality of ad-hoc radio communication devices in the ad-hoc radio

communication devices’ group are synchronized.

The method according to claim 11, wherein in the frequency range, an OFDM
Symbol Transmission Duration (OSTD) of a first OFDM symbol transmission 1s
followed by an OSTD of a second OFDM symbol transmission with no time
interval between them, and all the OSTDs within a fixed time period are

contiguously aligned starting from a fixed reference point in the fixed time period.
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conmuni cation device transmts the third OFDM synbol
in accordance with a still larger tine shifted version
w@boovisssiis equency hopping pattern. 7. The net hpdr/e62008/000357
claim1, wherein the frequency range is a frequency
band group, and the frequency sub range is a frequency
band within the frequency band group.8. The nethod
according to claim7, wherein the frequency band group
13. c offpe netimdtageordingttp ckaém d2, whereinfthe fined tine paried is abeageqpslot
met hod according to claim 1, wherein the frequency
hoppiarndediamt Ascass Sloa(MA S aitd thg fixed yre@ueree pOIRC)s. the start of the
The nmethod according to claim1, wherein the nunber of
OF Divhsonnsns los tHehv@drt sfake MIAS. ransmtted by the plurality
of ad-hoc radi o conmuni cati on devices in the ad-hoc
radi o communi cation devices' group is limted to the
nunber of frequency sub-ranges of the frequency range.

14JJ“TQQS?§&%$£gﬁ@f BEﬂ%gQZFO claim 11, wherein the

pl urali oc radi o conmuni cati on devices in the

ad-hoc radio njcati ' ' . .

syrirre 2005 TH MR T S R Eme g OFDM

whereipn in the Lrequency range, an OFDM Synbo
freqpengyHPLeRes T VBIGPRENBIS (OSTD) of a first OFDM symbol

transm ssion is followed by an OSTD of a second OFDM

synbol transmission with no tine interval between

them and all the OSTDs within a fixed time period are
15.confhegnethed gccafdingiedlamds ti ng from a fi xed reference

point in the fixed tinme period.13. The net hod

ac cehateingny dedtainrthd 8d-hedwadio) qonnmmidatipn deYiEest Sioup iresgrves or

i's a beacon sl ot

uses a default frequency sub-range of the frequency range for transmission

according to the frequency hopping pattern.

16.  The method according to claim 15,

wherein when the times are reserved or selected within the default frequency sub-
range of the frequency range for transmission according to the frequency hopping

pattern, the device selects another frequency sub-range for transmitting a OFDM

symbol.

17. The method of claim 16, wherein the device selects the other frequency sub-range
for transmitting a OFDM symbol in accordance with a time shifted version of the

frequency hopping pattern.
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or a Medium Access Slot (MAS), and the fixed reference
point is the start of the beacon slot or the start of
WO bmokBsS45 14. The net hod accordi ng to cl ai m 12PCTRE€2008/mM0357
an OSTD i ncl udes OFDM synbol transm ssion tinme and
OFDM frequency sub-range switching tine. 15. The
nmet hod according to claim1, wherein any device in the
ad- hoc radi o communi cati on devices' group reserves or
18usElse mettied aldlainf Iequency sub-range of the frequency
range for transm ssion according to the frequency
hopwhdérginpHttingds rare feServdchfor kst diber fasmend)i suh-rangecdfgherfréguency
wherein when the tines are reserved or selected within
t heradgd allabedrdfae aney tisd bineastedverkiva 4ff tgufaqigneyahgpping
for transm ssion according to the frequency hopping

pat b feth, thAQhEWiEEreSBV R EiffeRAL HefuchdCABABRYE of the frequency
sub-range for transmtting a OFDM synbol . 17. The

et EBQ? ?1{ a&lo?élamcé ifhwgesrtﬁ’li ?ﬂg%ep Qirgee\éﬁiftgd S\’%l‘sﬁﬁlt of %{M'éefrequency

ot her®frequency sub-range transmtting a OF
syn?ol.'n ccordance with a tine shifted version of
t he"TRPERIBRES" hoppi ng pattern. 18. The method of claim
16, wherein, if tines are reserved for the other
frequency sub-range of the frequency range in
accordance with the tine shifted version of the

195 r efhemedrohebglriyl.pat t ern, then the device reserves a
different frequency sub-range of the frequency range
i n wbereindadeeicqvin fthegadhpg radie communicaiions Hevigesy SURUPsIERTES 2
of the frequency :

frequency sub-range of the frequency range for transmitting an OFDM symbol.

20. The method of claim 19, wherein the device selects the frequency sub-range in
accordance with a random but fixed time shift of the frequency hopping pattern,
or a prior fixed time shift of the frequency hopping pattern at every OFDM

symbol transmission duration during a fixed time slot.

21. The method of claim 20,

wherein the fixed time slot is a beacon slot or a Medium Access Slot.

22. The method of claim 1,
wherein a device in the ad-hoc radio communication device group selects or
reserves a frequency sub-range in accordance with a time shifted version of the

frequency hopping pattern, the frequency sub-range being different from a
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hoppi ng pattern. 19. The nethod of claim1, wherein a

device in the ad-hoc radi o conmuni cati on devi ces'
w@emap3ssed ect s a frequency sub-range of the freqUSGIYs/000357

range for transmtting an OFDM synbol. 20. The net hod

of claim 19, wherein the device selects the frequency

sub-range in accordance with a random but fixed tine

shift of the frequency hopping pattern, or a prior

f i xfeahutnayesubiafige dfat thae beeregeserved dnossiacied hampether dgvice in

every OFDM synbol transm ssion duration during a fixed

ti neceadaice with thEhfequendyolibppingcpatiern @0a tiviweshifted vérsion of the

fixed tine slot is a beacon slot or a Medium Access

S| ofrequércy hbPingPhtéf iPfhe @l dberaliio sdp@nenitatiwndevices grdup.

the ad-hoc radi o conmuni cati on device group selects or

reserves a frequency sub-range in accordance with a

time shifted version of the frequency hopping pattern,

23}f“ﬁﬁgﬁgﬂgpgmﬁﬁﬂprrange being different from

af requency sub-rarige that has been reserved or

sel ected. anot her devi.ce_in. it :
" eﬁfﬁ%ﬂef A SBi UL 458 6 g i BEEAD SFntly i b i hoe padio
t he frequen: JoJo] tt i.n.t d-h di
ionﬁv\?gﬁ’f‘@’gﬂfﬁ“@ﬁ 0P o SGest i 8 e e R e pu afready
) erein if a devi t hat ts to.t ' )
oy B preEd RRcRBARCEATE B FANES PO GBOER OGP time

senses that all the frequency sub-ranges are already
r esshifiedfl e fraguencyrhoppingrratiprae thei devicehwilk selsgt @ fesguency sub-
hoppi ng pattern or all the tinme shifts of the
f r egugninyachadprorgrigathe drequenchidopiging pattexn lof a sigleeshifted version
frequency sub
of the frequency hopping pattern that will be first released from being used to
transmit the OFDM symbol in accordance with the frequency hopping pattern or

the time shifted version of the frequency hopping pattern .

24, The method of claim 23,

wherein a counter clock is applied to the frequency hopping pattern and to each
time shifted version of the frequency hopping pattern, and wherein upon the release of a
frequency sub-range from being used in accordance with the frequency hopping pattern
or a time shifted version of the frequency hopping pattern, the counter clock
corresponding to the frequency hopping pattern or that time shifted version of the
frequency hopping pattern starts being decremented from a predetermined value, and

when the counter clock reaches zero, the device starts to transmit the OFDM symbol at
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range i n accordance with the frequency hopping pattern
or atinme shifted version of the frequency hopping

w@2a0v©88343 hat will be first rel eased from bei neCTIS€ZH0$/000357

the

transmt the OFDM synbol in accordance with the
frequency hopping pattern or the tine shifted version

of the frequency hopping pattern . 24. The net hod of
claim 23, wherein a counter clock is applied to the
frrequpnen syb-rngpiim gcquadanes withrtbe fisqecnek hppping HAfeR @4 that time
version of the frequency hopping pattern, and wherein

shiftqdoRrdidieofithd fegenef happinggauency sub-range from bei ng

25.

26.

27.

used in accordance with the frequency hopping pattern

or atime shifted version of the frequency hopping
pattern, the counter clock corresponding to the

fr eQuaps¥d QPRIAAMRRLE GHEDM' syhbdls y"E siliafitye @f edrisicoradio
of the frequency hoppl ng pattern starts being

decr emEnted | rd%Wc@snBlr SGL 568 ﬂﬁg YintBicafbtl dAABEY tdidup, the
couffter "elI'ock rTeaches zero, the device starts to

transpmt the. OFDM synbol atthe frequency sub-range in
acdaﬁgé YRAH t he frequency hopping pattern or that

time shifted version of the frequ in attern...

L S B LRSS A BRI, ARBRE e B R

plurality of ad-hoc radi o comunicatiqn devices in

ad- dryice BIPYP KEBITNE 2 EARFIBIfSIgR fimegriog ?wﬁ? tff“?ﬁé‘“??é‘l’h‘gﬂa first

conprising: a first ad-hoc radi o communi cation devijce

of ORBMasyrhiod in adfirst femenes subtiapee abgifteguencyrangs selected for

reserving a transmssion tine period for the

t r amaRin$sioarin aécoadahte with @EPNhengibopping patte,rthe frequency range

frequency sub-range of a frequency range sel ected for

t r agsmprisaigQiplimaligaddredasnee sub-ranges; f r equency hoppi ng

pattern, the frequency range conprising a plurality of

f r eQUBRCIMNRURATAHI@R%: time period, a second ad-hoc radio communication
device of the ad-hoc radio communication devices’ group reserving the
transmission of a second OFDM symbol in a second frequency sub-range of the
frequency range, wherein the second frequency sub-range is different from the

first frequency sub-range.

The method of claim 25, wherein the frequency hopping pattern is with reference

to a fixed time.

The method of claim 26, wherein the fixed time is the start of a beacon slot or the

start of a Medium Access Slot.
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in the sane transm ssion tinme period, a second ad-hoc
radi o communi cati on device of the ad-hoc radio
W@ 0vssseat i on devi ces' group reserving the  PCT/SG2008/000357
transm ssion of a second OFDM synbol in a second
frequency sub-range of the frequency range, wherein
the second frequency sub-range is different fromthe
first frequency sub-range. 26. The nmethod of claim 25, .
28. wh élheinmetldveo ficladmdn cyhenap therrgeqra addrags redio gpmpunication device
reference to a fixed tinme. 27. The nmethod of claim 26,
resefsr thé Rahb aradhsniidsion itinee iperiddh orstha rttansrhission ed co secohdtOFDM
or the start of a Medium Access Slot.28. The net hod of
synfbo Pinfceordandb /i atirh shif @ wrglomdf the Grequiesithopping pattern.
communi cation device reserves the sane transm ssion
tinme period for the transm ssion of a second OFDM
synbol in accordance with a tine shifted version of
thenfr enGy...h ing pattern. 29. The nmethod of claim .
.29'Zsﬁhﬁh@éig?d;&tch%&%équency range is a frequency band

gro and the frequency s r ' r .
o CHRRE R FreIEn iy e ina (habd? ah? effnb' SRRE PeatAY s
according to claim 29, wherei.n the frequency band
rangg; i @ Sregehsy gé'éJsW’ct%zﬂt‘%ﬁ?W‘é‘@' l?5’1“Ej B8 f requency bands.
3 1. The nmethod according to claim?25, wherein the
frequency hopping pattern is a Tine-Frequency Code
(TFC). 32. An ad-hoc radi o conmuni cation device within
30.an Be-thetbod axdprdingdmelaingdt i on group for transmtting
OFDM synbol s, conpri si ng:
wherein the frequency band group comprises two to three or more frequency

bands.

31.  The method according to claim 25,

wherein the frequency hopping pattern is a Time-Frequency Code (TFC).

32.  An ad-hoc radio communication device within an ad-hoc radio communication
group for transmitting OFDM symbols, comprising:
a selector configured to select a frequency sub-range of a frequency range for
transmission in accordance with a frequency hopping pattern, the frequency range
comprising a plurality of frequency sub-ranges;
a transmitter configured to transmit an OFDM symbol in the selected frequency

sub-range in accordance with the frequency hopping pattern;
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a selector configured to select a frequency sub-range

of a frequency range for transm ssion in accordance
WQ\R0P/0385#F equency hoppi ng pattern, the frequenkgI/BGrHYE 000357

conprising a plurality of frequency sub-ranges; a

transmtter configured to transmt an OFDM synbol in

the sel ected frequency sub-range in accordance with

the frequency hopping pattern;wherein the selector is

conbheyeinethet lestir sis t configured quesiesy thutitequengs swb-range of the -

frequency range for transm ssion such that the device

t r affciichsy rangdJoDivhisyiiistin sath thas therletice ramsns i aprfOED Mesymbol

period with another ad-hoc radi o communi cati on device

t hagt 4 Sanié tRhdinibdien Sia¥eperiddhOith GasKINAG-Abd Patlig communication

wherein the other device uses a different frequency

subg GRatOf Wikten fEEHRNEMhdREIRmEMEationas16p, SPhedéin B3 other
The ad-hoc radi o conmuni cati on device accordlng to

Cl a er\plc%z use\:lﬁh%r ﬂlfﬂzré&efr&gﬁﬂw o¥-r piy ﬂgthgafrt:@{: cy Srange for

reference to a fix e ad-h radi o
connunlcatlon devi ce accordlng to cIa|n133 wher ei n
he™ SRS me is the start of a beacon slot or the
start of a Medium Access Slot. 35. The ad-hoc radio
conmuni cati on device according to claim32, wherein
the other device uses the djifferent frequency .
33.subThaagdos radip ccoppapieatiey dexicgeaceesding i Gl 320 hepin the
accordance with the frequency hopplng pattern or a
t i nfreqicnéyt leppingrpaitem ipwith refereneea@rftagd B8ISpi ng pat t er n.
36. The ad-hoc radi o comrmuni cati on deV|ce according to
claim 32, wherein the frequency range is a frequency
band group, and the frequency sub range is a frequency
34 banthahd-hbdratifveobinatiikarioy dbdodacgbmling, to claim 33, wherein the fixed

time is the start of a beacon slot or the start of a Medium Access Slot.

35. The ad-hoc radio communication device according to claim 32, wherein the other
device uses the different frequency sub-range of the frequency range for
transmission in accordance with the frequency hopping pattern or a time shifted

version of the frequency hopping pattern.
36.  The ad-hoc radio communication device according to claim 32,
wherein the frequency range is a frequency band group, and the frequency sub-

range is a frequency band within the frequency band group.

37.  The ad-hoc radio communication device according to claim 36,
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37. The ad-hoc radi o comruni cation device according to
cl aim 36, wherein the frequency band group conpri ses

wo wmonsssthree or nore frequency bands. 38. TherPems&mos/ 000357
radi o communi cati on device according to claim 32
wherein the frequency hopping pattern is a
Ti me- Frequency Code (TFC). 39. The ad-hoc radio
comuni cation device according to claim 32, further
conwhérsinnthe Lregqyenshir and zgrowp Romprisesitwo aHlresi ¢f mRee frequency
synchroni zation circuit is configured to synchronize
t hebahdy.i ce with ot her devices within the ad-hoc radio
comuni cation devices' group. 40. The ad-hoc radio
conmuni cati on device according to claim 32, wherein in
each frequency sub-range, the transmtter is

38.CONTHOA- sk r%&otcBﬁﬁﬁﬁﬁctati@tﬂin:@Mc&fﬂﬂ%O Sld@h32 hat the
OFDM Sy

nbol Transm ssion Duration (OSTD) of an OFDM

Sy ﬂ%re@rtﬁ@ﬁgg@g%@gbp&nﬁltg{@%mqya%H@F%uaﬁgﬁdaae (EFEM

synbo

rans no time 1 nterval " between

them 4 1. The ad-hoc radi o communi cati on device
according to claim40, wherein an OSTD i ncl udes O-FDM

sion time and ,OFDM fr

sympol transm equen ub-r ang

395 vﬁ i 3ghasi ﬁ%‘ﬁo 4PmBRYCAPN, 6’8“?%&"80@8}%3% g‘%&“ﬁ‘ 0%2 Turther
devi ce according to, any of the clai 32 anpd 36, o
whef@nRTisinge asenshropizatian Ry} ng%ram?ﬁwr @QQEW@‘ZG?OIH LHeyt 1s
default frequency sub-rangeof the frequency range for
t r apefigursddn sypehzenizsy adewicovith etherdeigenvithimopiaddioc radio
pattern. 43. The ad-hoc radi o comruni cati on device
acc ocominngjcitonalemices’ £8upwher ei n t he frequency hoppi ng
pattern is with reference to a fixed tine.

40.

41.

42.

The ad-hoc radio communication device according to claim 32, wherein in each
frequency sub-range, the transmitter is configured to transmit an OFDM symbol
such that the OFDM Symbol Transmission lDuration (OSTD) of an OFDM
symbol transmission follows an OSTD of another OFDM symbol transmission

with no time interval between them.
The ad-hoc radio communication device according to claim 40, wherein an OSTD
includes OFDM symbol transmission time and OFDM frequency sub-range

switching time.

The ad-hoc radio communication device according to any of the claims 32 and 36,

wherein the selector is configured to reserve or use a default frequency sub-range
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44. The ad-hoc radi o conmuni cati on device according to
claim 32, wherein when the tines are reserved or
waedoeosssas wi t hin the default frequency sub-ranPer/s@G2008/000357
accordance to the frequency hopping pattern, the
selector is configured to select another frequency
sub-range in accordance with a tinme shifted version of
the frequency hopping pattern for transmtting an OFDM
symdfohe frdgienThengel forgransmission i apapndanse W ajcquency hopping
according to claim44, wherein when the tinmes are
regattedd or selected wthin the other frequency
sub-range in accordance to the time shifted version of
the frequency hopping pattern, the selector is
configured to sel ect another frequency sub-range in
432CCRlINGS: YAdid Bmedunidatibi/dg@ite tacEdrdmii fot €l8iny @R s whirepd the
t he frequency hopping pattern for transmtting an OFDM
sy : ' j iilnf@n device '
e ien opd i pAe S R PR, s
configured to select a frequency sub-range of the
frequency range in accordance with a random and fi xed

4.1 DY WS 454 BRGNP RT3 P8y D pr Trin when the

pattern at every OFDMsynbol  transm ssion_.duration .
durtimgs are irsseEvei ke seleged f withipy g}?s ﬁ‘F{%P Enfetiepsy SYhsEiee
47. The ad-hoc radi o communi cati on devi ce accordin

cl adcnord@ncevth dheefrequeney hopping patiern. dhopelgctorgs B%‘éfb%‘ﬁedgﬁ
or a Medium Access Slot. 48. The ad-hoc radio _
c onamotiec diteijoency evbcangaciooacdpndgnaeowith & timg shifigdeyession of the
the selector is configured to select a frequency

S ubfréqaBasy Hopping patcta fararansimitizg 4n @ED¥hsymted ver si on of
the frequency hopping pattern, the frequency sub-range
bei ng

to
ooslelect

45. The ad-hoc radio communication device according to claim 44, wherein when the
times are reserved or selected within the other frequency sub-range in accordance
to the time shifted version of the frequency hopping pattern, the selector is
configured to select another frequency sub-range in accordance with a still larger
time shifted version of the frequency hopping pattern for transmitting an OFDM

symbol.

46. The ad-hoc. radio communication device according to claim 32, wherein the
selector is configured to select a frequency sub-range of the frequency range in
accordance with a random and fixed time shift of the frequency hopping pattern,

or a prior fixed time shift of the frequency hopping pattemn at every OFDM
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different froma frequency sub-range that has been
reserved or selected by another device in the ad-hoc

WO 209/0385¢3muni cat i on devi ce group in accor danceCmbG08/000357

t he frequency hopping pattern or a tinme shifted

version of the frequency hopping pattern. 49. The

ad- hoc radi o communi cation device according to claim

32, wherein if all the frequency sub-ranges are

al rsembiyl raserisseoh duratigedyringhe fixel dimeplof gorcwmgtunédJFDM
to select a frequency sub-range in accordance with the
freg®ocy hopping pattern or a tine shifted version of
the frequency hopping pattern that will be first

rel eased from being used in accordance with the
frequency hopping pattern or a tine shifted version of

471 Nk GBME Ry AR CarfoA e DadcBrdifi @R dele OFDM

48 r ethte

h

synbol oc radi o communi cati on device
accordi to.claji,m. IS} unt er
BT TR bt b £ A ER el <0
eachtinme shifted version of the frequency hopping
pattern, wherein upon the rel ease of a frequency
sub-range from being used in accordance w.th e )

HE Do s FmIREIERI JEVIEE PHTOR Py i, dPs el the
the frequency hopping pattern, the counter clock . .
c orsekeston irdeandigursd ith scleqt @q Gearspcy SWpTaRge Phiqeardancs, with a¢time
time shifted version of the frequency hopping pattern
st ashiftedbeirsion d&thedimamensy Hoppimgpapemg thedfeauprsy sphiraege being
and when the counter clock reaches zero, the device
st adifferehOfréth arfssaiiéncly seb-CRERM sy hsdicemteseived pr selpgtaddy another
sub-range in accordance with that frequency hopping
pat detide ifrthd Adhod k4o Shrhinugidaticer ddvive g@bup eadcoelueneith the
hoppi ng pattern. 51. A nethod for transmtting OFDM
SY "B uendY héppiig patter Yr Qf timel-shiied naehich 60 HRUfitqehéy Ropping
devices 1'n an ad-hoc radi o comuni cation devices'

9 Ofer e

49. The ad-hoc radio communication device according to claim 32, wherein if all the '

50.

frequency sub-ranges are already reserved or used, the selector is configured to
select a frequency sub-range in accordance with the frequency hopping pattern or
a time shifted version of the frequency hopping pattern that will be first released
from being used in accordance with the frequency hopping pattern or a time

shifted version of the frequency hopping pattern to transmit the OFDM symbol.

The ad-hoc radio communication device according to claim 49, further

comprising a counter clock applied to the frequency hopping pattern and to each
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met hod conprising: a first ad-hoc radi o conmunicati on

devi ce of the ad-hoc radi o conmuni cati on devi ces'
w@emap3gseansm tting a first OFDM synbol in a fPECBESG2008/000357

frequency sub-range of a first frequency range

sel ected for transm ssion in accordance with a

frequency hopping pattern, the first frequency range

conprising a plurality of frequency sub ranges; in the

sarenashiftederersigpofithe freaueney berping pattem, pherenupon thekelse of

ad- hoc radi o comuni cati on device of the ad-hoc radio

C o fidtjueiadyi sab-ratepei fooes beigg osqd ih mesvsdrnte it the Fequsney hopping

OFDM synbol in a second frequency sub-range of a

SeGRRem  sref R Ghiffeanagsion bf decheqleneehoppity patctind,ftbe epenter

frequency hopping pattern, wherein the second

fr B tS tH a8 ERNthobpiaRphti@n for kit tifeaifedcirsion

raﬁ%ggg%¥e#ﬁg&§%thod agbgggingﬁtgbclain151, further

COMmy, [ i REM! Lpre@dterdtiined

v B lent e e e b B et

devi ces o he .ad- hoc_r.adi I Gat | i i :

ar A%, PRREhPE U9 BER SRR RE B, M d e rapemit the

di stinct non over-l.apping frequency ranges

ac coF M gambgl (a4 tl;"e &}5@%03 esub"quqgg r lgn?cc?rlrae au e‘ﬁvfr:{?/ tﬁ%tpfﬁ?%gency

patterns, wherein the ngn-overl appi % di sti nct.

F 1 cupneiRepaiie e that ime silicd Hersian g} fhe reguec¥ bepRipg pattern

different fromthe first and second frequency ranges.

53. The nethod of claimb51, wherein a frequency range

is a frequency band group, and the frequency sub range
51.i & aneithicelqfien cpndvittehariQFRM  symebdls dyuen elurdifdolgraddiee  radio

54. The nethod according to claimb53,

communication devices in an ad-hoc radio communication devices’ group, the

method comprising:

a first ad-hoc radio communication device of the ad-hoc radio communication
devices’ group transmitting a first OFDM symbol in a first frequency sub-range of
a first frequency range selected for transmission in accordance with a frequency
hopping pattern, the first frequency range comprising a plurality of frequency sub-
ranges;

in the same or overlapping transmission time period, a second ad-hoc radio
communication device of the ad-hoc radio communication devices’ group
transmitting a second OFDM symbol in a second frequency sub-range of a second
frequency range, in accordance with a different frequency hopping pattern,

wherein the second frequency range is different from the first frequency range.
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wherein the frequency band group conprises two to
three or nore frequency bands. 55. The nethod

WQ@ewonshswyy to claim51, wherein the frequency POPRGIIYS/000357

52.

53.

pattern is a Tinme-Frequency Code (TFC). 56. A nethod

for operating an ad-hoc radi o comnmuni cation device in

a devices' communication group, the nmethod conprising
generating a channel information nmessage including

i nf Diieatthod aaboling torcégmen ciuribhagomgirisinghber t he ad- hoc
radi o communi cati on device uses to send beacons ;

andinrthd sdind trindgission tiodapenied or af overkppimg peBsd agfer ad-ha¢ radio
| east one ot her ad-hoc radi o conmuni cation device with

Whi Cdtnrhitficafdn h@&vide8 UbO 10 BUMMBE GradlioO Borfi@Mhicatidhadewtes’ group
est abl i shed communi cati on connection in a current

T eQURRYin W%FDﬁ/F symb&ls TRt f2pstaRl afd AlsBh&BnonVo@érabpbing
t he channef 1 nfornmation nessage further conprises
information on a fr y L 1gs R bht Ofredield -
shi ﬁ?aélgm\:?'e rE6h n(l)fac? %g?&f% r‘gggg{%g}gﬁ%g? né |ct)atr%(glre n ){Tﬁglt)pmg
the device,uses to send .beacons,. rein th

o ARG SR Hecn g o anuac Bedbeprs, Bl SRR these
time, 58.. The nethod of any of clai 56 and 57
wheptbrieyises wR frant RmPREE oY HESRL GBNETFY RBFS
conprises informati on on nunber of antennas bei ng used

by the device for a fixed period of tine. 59. The

nmet hod of any of clainms 57 and 58, wherein the fixed

per Theamethod bfidainsSh superframe and the fixed point of
time is the start of a beacon slot or the start of a
Medivtiere#Cs €Rqudicptrange is a frequency band group, and the frequency sub-

range is a frequency band within the frequency band group.

54.

55.

56.

The method according to claim 53,
wherein the frequency band group comprises two to three or more frequency

bands.

The method according to claim 51,

wherein the frequency hopping pattern is a Time-Frequency Code (TFC).

A method for operating an ad-hoc radio communication device in a devices’

communication group, the method comprising

generating a channel information message including information about frequency

channel number the ad-hoc radio communication device uses to send beacons ; and
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60. A nethod for operating an ad-hoc radio
comruni cation device in a devices' conmunication
wW@e@ap3ssshe nmet hod conpri sing generating a resRCUaG2008000357
negoti ati on nmessage including information about tine
slots the ad-hoc radi o conmuni cati on device is
negoti ation reservation for; andtransmtting the
‘reservation negotiation nmessage to at | east one other
ad-tramemitting the chanmahinfamiation wesspgectowt tepstwing ether #rshoc radio
ad- hoc radi o communi cati on device has an established
conGfiitHtiof dbvioawith Whiti the ad-hoc adiouwomemtnidatien devieghas an
channel . 61. The nmethod of claim 60, wherein the
estdbBSIRA BRI AABSPEdnAkEtRIN iNBS6RER flegiidna® chamelpr | ses
informati on on a frequency hopping pattern or a tine
shifted version of that frequency hopping pattern that
t he device MASheS to seek reservation in for the
57parfﬁcuhﬁod5 ts, wherein the frequency hopping
t e mnt reference to a flxed poi nt of tine

“‘“' v ?ln%wb%e ibioR S AL SRR, Eiimaion Ba
negotlatlon nmessage. further conp |nfor ti.on
e RN REYP HATAGH S BT ﬂ?@ﬁir%esyga Aot that
the time slots is sought. 63, The nmethod of claim ?
theheipenses tchiend dgasapst ‘V]Eﬁﬁelﬁ disolrsaencyrhoppiag gatiern Eﬁ"f"’r’i}e feterence
conprises information on the nunber of antennas and
to 4 fiveedt yput dftinter ansni ssi on proposed to be used in the
time slots for which reservation is sought. 64. A
nmet hod for operating an ad-hoc radi o communi cation
device in a devices' conmmunication group, the method
58.CONPd Mmithedenaryalfichgmasé esesiati on availability
adverti senent nessage including information
wherein the channel information message further comprises information on

number of antennas being used by the device for a fixed period of time.

59. The method of any of claims 57 and 58,
wherein the fixed period of time is a superframe and the fixed point of time is the

start of a beacon slot or the start of a Medium Access Slot.

60. A method for operating an ad-hoc radio communication device in a devices’
communication group, the method comprising
generating a reservation negotiation message including information about time

slots the ad-hoc radio communication device is negotiation reservation for; and
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about tinme slots where the ad-hoc radi o conmuni cation
devi ce knows further reservations are possible ; and

W@ e@poBa5#3 i Nng the reservation availability PCT/SG2008/000357
adverti senment nessage to at |east one other ad-hoc
radi o communi cati on device with which the ad-hoc radio
comruni cati on device has an established communi cation
connection in a current frequency channel. 65. The .
me tiansictingtheeserSatjoniegetiition mrssage seatgast o other ad-hoc radio
avai l ability adverti sement nessage further conprises

comnfifn@uatiah denceowitlawhich gheesdehochragipicomnuaicatemdayiceas pme
shifted version of that frequency hopping pattern for

estabiheh cbBuARYiGiEcoRfldEbA ib£surfes feyirhtychaanei | abi | ity
or availability of tinme slots for reservation, wherein
the frequency hopping pattern may be with reference to
a fixed point of time which may be the start of a

Medi,um Acc 3 . 66. The method of claim 64,
61’whg?§iﬁﬁ(ﬁgﬁiggég@ation avai l ability adverti senent

nmessage f.urther .conpri.ses inf [ £
Ch e i ser o e TRy R obri il hEYon on a
avail ability or availapility of ti slots {sS. .
freqyeRcayhoppiag Paerm ona H’é’Fﬁg‘n‘i‘ef‘ 8%/“186@? iheF ﬁ'&q‘%?ﬁc%ia‘l%“@ Raggem fhat
communi cati on device in a devices' co ni cati on
the devaerowishesdo seakierayap i tor lgparmle Pﬁﬁm%sa wherein the
adverti senment nessage for device's contention based
frequentiy wppingeetera vy babytith reference &9 & fixefgpaint of Haneughgay be
informati on about tine slots the ad-hoc radio
the starofl B Mealivm Acdesy Stoe; woul d be avail abl e for contention
based nmedi um access; and transmtting the
adverti sement nessage to at |east one other ad-hoc
radi o comuni cation device with which the ad-hoc radio

62.CONMTRETh&RSA Sfislgvdcce has an

wherein the reservation negotiation message further comprises information on

frequency channel number in which the reservation for the time slots is sought.

63. The method of claim 60,
wherein the reservation negotiation message further comprises information on the
number of antennas and the type of transmission proposed to be used in the time slots for

which reservation is sought.

64. A method for operating an ad-hoc radio communication device in a devices’

communication group, the method comprising
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est abl i shed communi cation connection in a current
frequency channel. 68. The nethod of claim®67, wherein
wWo bmomsBses t i senent nmessage further conprises PCT/SG2008/000357
i nformati on on a frequency hopping pattern or a tine
shifted version of that frequency hopping pattern for
whi ch the device advertises its own availability for
contention based nmedi um access, wherein the frequency
hopehergtine teserration axhildbilite pévestiremenmessagodaguie mfomlatlon
time which may be the start of a Medium Access Sl ot.
abo@Qimd 16ts Mtieheatle ad-hod aidiv @hmwilieation deviteknmsdhtthesrenent
nmessage further conprises information on frequency
mmgﬂ@@ﬂ@hePHQMﬂé;gﬁmcerning whi ch the device's
avai lability for contention based nedi um access is

ad\&%&ﬂlm thé PeseRatitil Nafladiffy a@p&ﬁ@érheﬁlg miEsagéltoud GeabedticO
conmuni cat1on device in a dévices' conmuni cation

Oth(g' a% zgtp S c&%ﬂr? Oat e QMHR0IcE WAAGANE! Ak b8 %ol rAtPMshunication

fion negot 1 ati on nessage to invite other devices

REE e bl bt i,

particular tinme slots; and transn1tt|ng t he channe

I nvitation negotiati on nessage to at | east one other

adhoc radi o conmuni cati on device wth which the ad-hoc
65. Thgimsthodiphalaire 4ti on devi ce has an established

communi cati on connection in a current frequency

haashastin (RLreseTyRSloMar#ibAbILY adyesiSePy, meRgedyRhgrqgmprises

channel invitation negotiation nessage further

infaranarion ses freqfencyrberping mattem dradieshiffedepyomef thaftfreanency
or atime shifted version of that frequency hopping

hopping pattern for which the device advertises reservation availability or availability of
time slots for reservation, wherein the frequency hopping pattern may be with reference

to a fixed point of time which may be the start of a Medium Access Slot.

66. The method of claim 64,
wherein the reservation availability advertisement message further comprises
information on frequency channel number concerning which the reservation availability

or availability of time slots is advertized.

67. A method for operating an ad-hoc radio communication device in a devices’

communication group, the method comprising
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pattern on which the device is inviting other devices
in the devices' communication group to join; wherein
wo bmofssseiency hopping pattern nay be with ref BCBERCEH0$/000357
a fixed point of time which may be the start of a
Medi um Access Slot. 72. The nethod of claim 70,
wherein the channel invitation negotiation nessage
further conprises information on frequency channel,
nurgeseratirtganchaly extieerhent imessagt fry deviee’s cerigntioadapgd mefium
devi ces' communi cation group to join. 73. The nethod’
accé&b aediRbility? Onclwdieg iaithe medsege; fomedtion boutimemhots the ad-hoc
negoti ati on nmessage further conprises information as
radib QoMiiRini@fiod fevictaviuiebs enilablg férenehesmiedsed medinat dcoess; and
nmessage is the originator or the owner of the channe

;gwiamtﬁsg BEAPtrdehRRt ABISRAE ar ast B ofiet APKbcahdiel ai m

rein, one other device that receives a channe

conbrida@bh QBViBERRA Jhgﬂe ﬁ%ﬁ&@gﬁofc%ﬂm@ﬁbaﬁf)ﬁ divicd 1 aR'!

owner reésponds w t channel 1 nvitation negotiation

sage i ncl udi ng infornmati t he one
e“%ﬁ%@?%@ﬂ“&s"a ' %\ﬂnlnf“(fnr?ﬁ d cﬁ?lg?nﬁ?rte @en\gf ?fé%?lﬁglt' or or the
owner of the channel invitation negotiation nessage on
t he channel nunber included in the channel invitation
negoti ati on nmessage fromthe origi nator or owner. 75.
683Thelﬁévﬁbﬁﬂ?ﬁd%HW§%m 70, wherein, one other device that

receives a channel invitation negotiation nmessage from

an whergh tlaet agivertiserognt aresyage ﬁHﬁ’G’SCWRWe&“’@P@H‘H@‘P on a frequency

invitation negotiation nessage including informtion
hoppingtpattuner beimet shéftednersianhafithal éxgipeency hopping pattern for which the
device advertises its own availability for contention based medium access, wherein the

frequency hopping pattern is with reference to a fixed point of time which may be the

start of a Medium Access Slot.

69. The method of claim 67,
wherein the advertisement message further comprises information on frequency
channel number concerning which the device’s availability for contention based medium

access is advertized.

70. A method for operating an ad-hoc radio communication device in a devices’

communication group, the method comprising
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has received conflicting requests regardi ng channe
invitation negotiation nessages from ot her devices, or
w@go0po3sseet her the nunber of time slots incl udedr/sG2008e00357
channel invitation negotiation nmessage fromthe owner
or the originator has been reduced or changed. 76. A
nmet hod for operating an ad-hoc radi o conmuni cati on
device in a devices' conmunication group, the nethod
c ongxmiesiting a ghanaekinvitaiion negwiption mgssage tpeinvijeethertsevices in the
nmessage to informother devices in the ad-hoc radio
devicsmathhaahdioRof@winaton groop o jam the dewicedn 4 pagedarcohannel
ranges are avail able for use by any of the devices in
nurh b8 daaME pRGcul@titesotspalido comuni cation group;
transmtting the frequency range availability nessage

to eﬁnsl‘rﬁﬁﬁg RGN fivitAEbn RE o fi A dh n & Q4BR YA &dst S8 other ad-

device wth which the ad-hoC radi o conmuni cati on

devyi has. . i . i iy - . i
hocar%}éfg(r:c%gmr@ﬁ?c%ﬂor? ﬁé\ﬂpé \!vlﬁlg ﬁ’ﬂlgﬁ?l%]h&%alg Ro ﬂﬁ:ﬁﬁbrpﬁbv'l& has

requency c The nethod of claim

76, .. [ the f . [ . 78. A
an NS StiynictEon TS Bl L Feal I TRBLSE D
radi o conmuni cati on device in an ad-hoc radio

communi cation devices' group in a fixed tinme period,

the nmet hod conprising: the ad-hoc radi o communi cation
71.dehgimaethest ofigldmai@, hoc radi o communi cati on devi ces’

group transmtting OFDM synbols in a first frequency .

r angbersil the thagnélonvitation sedotistierhmessageuphersoawprisey ipfergation

frequency hopping pattern in a first sub-period within
on k fieqfiénce doppingppern ad tihdshifted warsibn effhetfesquernydwpping

conprising a plurality of frequency sub-ranges;
pattern on which the device is inviting other devices in the devices’ communication
group to join; wherein the frequency hopping pattern may be with reference to a fixed

point of time which may be the start of a Medium Access Slot.

72. The method of claim 70,
wherein the channel invitation negotiation message further comprises
information on frequency channel number the device is inviting other devices in the

devices’ communication group to join.

73. The method of claim 70,
wherein, the channel invitation negotiation message further comprises
information as to whether the device sending the channel invitation message is the

originator or the owner of the channel invitation negotiation message.
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in a second sub-period different fromthe first
sub-period within the above sane fixed tine period the
wW@ebonossseadi o conmmuni cati on devi ce of the ad- hPCT/86uiI08000357
comuni cation devices' group transmtting OFDM synbol s
in a second frequency range, in accordance with a
di fferent frequency hopping pattern, wherein the
second frequency range is different fromthe first
frequency range. 79. The method of claim 78, wherein,
the fixed tinme period is a superfrane and the
74. Qb nprefod@fislain &0ei t her Medi um Access Slots (MASs) or
beacon slots. 80. The nmethod of claim 78, wherein a
f r equBRFYn, bAD BMel devicel tharrdedives ahathe invitptionSiegoidiion
met hod of claim 78, wherein the frequency sub-range is

a 1 GRUSHE YroRARtbrdid i br dwhEERsRAGY witA B Ehgne v it&d
The nethgd gccoré&%g torclain1%%? mxerein t he e

freq lﬁgaoglétlgrgﬁl %s’gég irf]lglugﬂlgﬁﬁfoﬁﬁﬁiotn"h? td WhthECSe Bhe SRERevice is

freque each frequency band is a

freq %ﬁﬁﬁé t(ES _g)?ré{hg {&ngi?g{or f(/)vf]h&le %%gli %‘éﬁ#‘&mﬁé 'inv-li—aﬁoﬁéé%ggtion

accor erein requency hopp

att [ Ti ne- F TFC) . ... Ih A
01 ayPsties o A1 s BSRERAREI (et i o

a default channel beacon in the beacon period of the
fir stmessagy fontiie PHEBAORALOYHE device transnits an
al ternate channel beacon in the second frequency
range; a bit in the beacon set to one or a zero to
signify if the beacon is an

75. The method of claim 70,

wherein, one other device that receives a channel invitation negotiation
message from an originator or owner responds with a channel invitation
negotiation message including information as to whether the one other device
has received conflicting requests regarding channel invitation negotiation
messages from other devices, or as to whether the number of time slots
included in the channel invitation negotiation message from the owner or the

originator has been reduced or changed.

76. A method for operating an ad-hoc radio communication device in a devices’
communication group, the method comprising

generating a frequency range availability message to inform other devices in the
ad-hoc radio communication devices’ group as to which frequency ranges are available

for use by any of the devices in the devices’ ad-hoc radio communication group;
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al ternate channel beacon or a default channel beacon
respectively.85. An ad-hoc radi o comruni cati on device

wowRdobiosssah ad- hoc radi o communi cation devi ces' PQI/SG08/000357
for transmtting OFDM synbol s, conprising a
transmtter configured to transmt OFDM synbols in a
first frequency range selected for transm ssion in
accordance with a frequency hopping pattern in a first
s ultpesmittihgshe Fiequency fangeiavallplilipemessage to pelepst ogg other ad-hoc
frequency range conprising a plurality of frequenc

radi6 dbmmaRaton ddvicetwitnshich theraddios sadie commupistiqpudesigehas an
in a second sub-period different fromthe first

establidhed 86inRfnithiidh ddnh&tion hoy eursaurtrefiiexeyicliannd. peri od,
transmt OFDM synbols in a second frequency range, in
accordance with a different frequency hoppi ng pattern,
wherein the second frequency range is different from

7. PhEnbliodbrbgaygncy range. 86, An ad-hoc radio
comuni catron device according to claim85, wherein,
the fixed, tinme periaod i frame and the
suB’Y]Fé?P%B% hg?ug R@f Phet! %é%?%g%cess Slots (MASs) or
beacon slots. 87. An ad-hoc radi o communicati on device
according to claim85, wherein a frequency range is a
frequency band graoup, and the frequency.sub range is. a.

8.y eg\;erwelgpdkfahaa‘mlﬁmﬁ QI Mz %Yéfth&’g*n@)p ap 3¢ og F%{h‘b F‘%E’é‘.‘m‘/&g“"“
ad- hoc radi o communi cation device according to gny of .
cl alevise 8628 2d-hap eadio gommanicatiRd7viSesheReuP &t 8 fixed time period,
conprises two to three or nore frequency bands, and
eacthe frethgpdenmprifiagid i s a frequency sub-range of the
band group.89. An ad-hoc radi o comuni cati on device
acafe diddgct adi abmm@hicatidie device tolfiethé radehoenoich oppinugication
pattern is a Ti me-Frequency Code (TFC). 90 . An ad-hoc
rsgd(isegic%g BN Ealsin@fingl OF DO s@absls th first frequeyicyofangd selavied for

transmission in accordance with a frequency hopping pattern in a first sub-period
within the fixed time period, the first frequency range comprising a plurality of
frequency sub-ranges,

in a second sub-period different from the first sub-period within the above same
fixed time period the ad-hoc radio communication device of the ad-hoc radio
communication devices’ group transmitting OFDM symbols in a second
frequency range, in accordance with a different frequency hopping pattern,

wherein the second frequency range is different from the first frequency range.

79. The method of claim 78,
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wherein, the device transmts a default channel beacon

in the beacon period of the first frequency range and
wo bmodssseze transmts an alternate channel beaPONSGI08/000357

the second frequency range; a bit in the beacon set to

one or a zero to signify if the beacon is an alternate

channel beacon or a default channel beacon

respectively. 91. An ad-hoc radi o comruni cati on device

W twhiereim nthe dixed dimagenod enashpaframe ind abs celyperigds gse either

for transmtting OFDM synbol s, conprising a

t r V&t ARk eds Sldts AVIASH) orBeidnsiothol s t o ot her devi ces

of the ad-hoc radi o communi cati on devices' group; a

receiver to receive OFDM synbols from ot her devices of

t he ad-hoc radi o communi cati on devi ces' group; wherein

80, ! hﬁ%}fern?é?ﬁdﬁ(ﬂ{cﬁrimiﬁ configured to transmt a first OFDM
"symbol in a first frequency sub-range of a first

frequency r.an | ec ,.$Sion in
accord é‘ﬁ%érea}‘ ‘%Ey ga%#rg g%fg%‘{:“g‘r‘%‘%%?ﬁge"gat tern in the

sane or overlapping transm ssion tine period when a

transmtter of a second ad-hoc radi o conmuni cati on

device of the. ad-hoc radi o comruni cati on devi ces'
81. gr olhls ethpkefidamy/Ssecond OFDM synbol in a second

frequency sub-range of a second frequency..rangg, in

ac cwhetein dbe Fieguengy grbranee it afﬁ“‘&é}&@ﬁ(ﬂ?ﬂ“ﬁo‘%‘ﬁ‘ﬂd’ fréquericy band

pattern,wherein the first frequency range conprises a

pl wredp.ty of frequency sub-ranges, and the second

frequency range is different fromthe first frequency

range. 92. The ad-hoc radi o communi cati on device of

claim9 1, wherein a frequency range is a frequency
82.banthahatsd ackbdiinge clai@®oency sub range is a frequency

band within the frequency band group.

wherein the frequency band group comprises two to three or more frequency

bands, and each frequency band is a frequency sub-range of the band group.

83.  The method according to claim 78,

wherein the frequency hopping pattern is a Time-Frequency Code (TFC).

84. The method of any of claims 78-83,

wherein, the device transmits a default channel beacon in the beacon period of the first
frequency range and the device transmits an alternate channel beacon in the second
frequency range; a bit in the beacon set to one or a zero to signify if the beacon is an

alternate channel beacon or a default channel beacon respectively.
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93. The ad-hoc radi o comruni cati on device according to
claim92, wherein the frequency band group conprises
wo wmonsssthree or nore frequency bands. 94. TherPemsGmos/ 000357
radi o communi cati on device according to claim9 1,
wherein the frequency hopping pattern is a
Ti me- Frequency Code (TFC). 95. An ad-hoc radio
conmuni cati on device within an ad-hoc radio o
85. aardihot calio commenica®s' degico withingm adrhpggadip comauarppn
synbol s, conprising a nessage generating unit
devﬁ@@fgkwmﬂtrar&n@ﬁngmm/layrhbcdqwenmylsmgnge availability
nmessage to inform other devices in the ad-hoc radio

C Otk @&fi%@yddqs SransMiPOBDAS syiniboMinChfirky feefuenagyrange
ranges are avail able for use by any of the devices in

sele%&ﬁ VS RsioR S RR6rdafd Wit 2 TFEARhEPho PP gdia@e: in A first sub-

ansmtter unit configured to transmt the frequency

perlgg r\lﬁtg% ar a)c(je(fat?rlncl: b Yo d e Fi2d Freh Qerd r %Bmﬁﬂﬁn%'& Pﬁﬁahty of

o CO nicatlon evi thvvhc

ad- hoc radloc mruni ¢ n,.devi ¢ n establi shed
frequghry 4P EaR8es | %gﬂﬁglét? ﬁo bﬁmﬁ ¢ Efl-rl gn(l t%f requen cy

ot HBr eApE AR s S G V%abanﬁi‘%ﬁ%ﬂﬁu%%fmbwe some

devices' group. 96. The ad-hoc radio co cati on
deviixed tme qicapdn amsmyih OFDM, symbplsgifed S§° %q"iegcya range, in
frequency band group. 97. An ad-hoc radio
conmuordemtei withdedifferenii frequeney happins cpatige, gvherein the second
conmruni cati on devices' group for transmitting OFDM
sy nfaejusncyaange is diffegena frgertbe fitst frgquenty rangef i gured to
generate a channel information nmessage including

86. An ad-hoc radio communication device according to claim 85,

wherein, the fixed time period is a superframe and the sub-periods are either

Medium Access Slots (MASs) or beacon slots.

87.  An ad-hoc radio communication device according to claim 85,
wherein a frequency range is a frequency band group, and the frequency sub-

range is a frequency band within the frequency band group.
88.  An ad-hoc radio communication device according to any of claims 85-87,

wherein the frequency band group comprises two to three or more frequency

bands, and each frequency band is a frequency sub-range of the band group.
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i nformati on about frequency channel nunber the ad-hoc
radi o communi cati on device uses to send beacons ; and
w@2damasssni tting unit configured to transmt thecoharogbhoo3s?
i nformati on nessage to at | east one other ad-hoc radio
comuni cation device with which the ad-hoc radio
communi cati on device has an established comuni cation
connection in a current frequency channel. 98. The
89.ad- Ao ad-hadadiccammuumicaivh davidesdconlingf toc¢laimm$n7, wher ei n
the channel information nessage further conprises
i nf @hérBiitRNfréuency iopgingpasternapp Tine-Paytarcy Code (IECKE
shifted version of that frequency hopping pattern that
t he device uses to send beacons, wherein the frequency
hopping pattern is with reference to a fixed point of

0 ti adgl%ﬁ_};(ng a&?mlﬂﬂ WF] hHHRicC ABTBinE & A HILRVNE 858D,

erein the channel i nformation

t h

oS3 e L
ﬁrsg ffrﬁﬁtp#gaggl%ggﬁn T g deaﬁc‘eeil?tgfqﬁr mjts gn ?]%( Tnate ghea(rﬁg%lé)% (,‘fogxq}( e segctnd

a superfrane and the fixed point o the st art
fregons) BORS GISTALe RAoae GOIPET BPiR VBTN AL BESTRah
101 . An ad-hoc radi o conmuni cation device within an

alteriath ceanpeldicaconmmdafaslichameespr espegiyrly f or
transm tting OFDM synbol s, conprising a generating
unit configured to generate a reservation negotiation
nmessage i ncluding informati on about tinme slots the

91.4n hdBod Aadiocommmivaticatédee within ee ad-honegt doamrrication
reservation for; and

devices’ group for transmitting OFDM symbols, comprising

a transmitter to transmit OFDM symbols to other devices of the ad-hoc radio
communication devices’ group;

a receiver to receive OFDM symbols from other devices of the ad-hoc radio
communication devices’ group;

wherein the transmitter is configured to transmit a first OFDM symbol in a first
frequency sub-range of a first frequency range selected for transmission in
accordance with a frequency hopping pattern in the same or overlapping
transmission time period when a transmitter. of a second ad-hoc radio
communication device of the ad-hoc radio communication devices’ group
transmits a second OFDM symbol in a second frequency sub-range of a second

frequency range, in accordance with a different frequency hopping pattern,
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a transmtting unit configured to transmt the

reservati on negotiati on nessage to at | east one other
w@ebkobossseadi o conmmuni cati on devi ce with which PEESG2008/000357

ad- hoc radi o comuni cation device has an established

conmuni cati on connection in a current frequency

channel . 102. The ad-hoc radi o communi cati on devi ce of

clai m 101, wherein the reservation negotiati on nessage

f urviteesin denfiest fregienel BGNgRCOPrivA awlﬁrﬁgWuefrfE%ﬂquﬁuhgangeS

pattern or a tine shifted version of that frequency

hopai g seedriddrdquétgtraigeds diffeienefromshesirst legwaky range.

reservation in for the particular tinme slots, wherein

t hef requency hopping pattern may be with reference to

a fixed point of tinme which may be the start of a

92. MEGHUMIAGE ERfo DrRhunilfidn d-gbi%e aflcibigcor,adi o

conmmuni cati on devi ce of cl a|n1101 wherein the

res re\r/érzllt | oﬂe%l%Q& %a% é%‘a aﬂﬂ H%&Ep’ GAARAL %%&uency sub-

i nf'or At i on req ency c ann in which't

reservation . fo e ti sl ot,s | ught 104. The
ran%sﬂcgla‘?q?eé‘ﬁygarb‘{) R end ?)] cl ai m 101,

wherein the reservatlon negotiation nmessage further
conprises information on the nunber of antennas and
the type of transm ssion proposed to din the
93.t i rehegiddios radip copmupicy ige pefordiag é‘bﬁ@‘m 2:105. An
ad- hoc radi o communi cati on device w thin an ad-hoc
r aditerdothe fiicqadncy rhané \ereups congprisap twe rto tthegs O merepfiequency
OFDM synbol s, conprising a generating unit configured
totgaederate a reservation availability adverti senment
nmessage i ncluding information about tine slots where
the ad-hoc radi o communi cati on devi ce knows further
reservations are possible; and

94. The ad-hoc radio communication device according to claim 91,

wherein the frequency hopping pattern is a Time-Frequency Code (TFC).

95. An ad-hoc radio communication device within an ad-hoc radio communication
devices’ group for transmitting OFDM symbols, comprising

a message generating unit configured to generate a frequency range availability
message to inform other devices in the ad-hoc radio communication devices’ group as to
which frequency ranges are available for use by any of the devices in the devices’ ad-hoc
radio communication group;

a transmitter unit configured to transmit the frequency range availability message

to at least one other ad-hoc radio communication device with which the ad-hoc radio
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a transmtting unit configured to transmt the
reservation availability adverti senent nessage to at
WO 2@838swe ot her ad-hoc radi o communi cati on deRCTEBGAI0$/M00357
whi ch the ad-hoc radi o communi cati on device has an
est abl i shed communi cation connection in a current
frequency channel. 106. The ad-hoc radi o conmuni cation
device of claim 105, wherein the reservation
commidadibh Héviye lad ae etthldshehtonmeesieaj@nfcanneetion mangwicnes
informati on on a frequency hopping pattern or a tine
freqaBhdylchann¢gr si on of that frequency hopping pattern for
whi ch the device advertises reservation availability

or aargééiiqe’i\ Ribdt kd dcQbe esBe&! fRINS ofher ddvaes Within the ad-Wberadion
t he frequency hopping pattern may be with reference to

a fixe -0t i me which may be the start of a
con%lg}l%r?ﬁg gg‘ggéss %IIOS{)’. 107. The ad-hoc radio
conmmuni cati on devi ce of claim 105, wherein the

reservation availability advertisement nessage further

conprises informati on on frequenc annel nunber
96. ¢ onkhisradrhiog r%I\? EW“?‘H@‘C?%‘E’E({C\‘/ ?iogfqla%?/gg’l ability or
availability of tine slots is advertized. 108. An
ad-wesseip adreguensirminge dst frereaeXPad ¥hi n an ad- hoc
radi o communi cation devices' group for transmtting
OFDM synbol s, conprising a generating unit configured
to generate an advertisenment nessage for device's |
97. conAe ad-honradmsethmedéation dedeswithinan lagthiof radjo canpBRRieEdtiog
in the nessage, information about tine slots the

devasds T@6up R iransdingrOKmVi sgmbdBydomepristngl d be avai | abl e
for contention based nedi um access; and a transm tting

uni 4 &ﬁfhftih? Whi€BorifRutddas gehdratt b ehamn¢infirmenannesyegsiageding
to a% | eastf one other ad-hoc radi o conmuni cati on

inf(Q'ﬁm\éii&? aWiut ﬁeé[m:.h&hcﬁahﬁel 2t mBecthE 88h8c radio communication device
uses to send beacons ; and

a transmitting unit configured to transmit the channel information message to at
least one other ad-hoc radio communication device with which the ad-hoc radio
communication device has an established communication connection in a current

frequency channel.

98. The ad-hoc radio communication device of claim 97,
wherein the channel information message further comprises information on a
frequency hopping pattern or a time shifted version of that frequency hopping pattern that
_the device uses to send beacons, wherein the frequency hopping pattern is with reference

to a fixed point of time.
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comuni cati on device has an established comuni cation
connection in a current frequency channel. 109. The
w@ebobossseadi o conmmuni cati on devi ce of cl ai m 108¢TEE2088/M00357
the adverti senent nmessage further conprises
informati on on a frequency hopping pattern or a tine
shifted version of that frequency hopping pattern for
whi ch the device advertises its own availability for
contenti on based nmedi um access, wherein the frequency
hoppi ng pattern is with reference to a fixed point of
09, t i MheWhiheh radey/cdiemiiticativhaevicodf daivis@7wml A8cess Sl ot .
110. The ad-hoc radi o communi cati on device of claim

108y heyie iR icRardnRPinfshRfibn MmessREd fupitSisageprisey infeemation on
conprises information on frequency channel nunber

| i Clkel BE pfla 8 S ATRidIpRRbd bf timé.or
nun%%ﬂ?ﬁgnnt?%ng%%%%%enegi um access i s all)gverti zed. 111. An
ad- hoc radi o communi cation device within an ad-hoc

radi o communi cati on devices' group for transmtting
CE nbol s, conpr.ising a gener.ati Ht configured
100, Jlﬁgﬂéa%@‘éfagmaco n‘E‘H‘éq%mf] %\C/Ylf %?tincg%mﬁ é g %P (llll g?’i on message
to invite other devices jn the_.devices' .ad-hoc radio.
conhargip thei fied QFB%OQC‘B“? BiaSupHE 3‘6‘8\91‘% ﬁ‘eJﬁ“’% PRt ?’?‘é“d igthe
channel nunber durig&k articular tinme slots; and a
start pfenlsearan Slotpr g stark diuEA ¢St Hlahsmit the channel
invitation negotiati on nessage to at | east one other
ad- hoc radi o comuni cation device with which the
ad- hoc radi o communi cation device has an established
101G ONARI Bd-Béd fadio coammaidation deviceawithin e ad-hbe eagieemaymunication
channel . 112. The ad-hoc radi o comunication device of
devided ghodplibr WaghsithgORDMRgmbels, domprisalgi on negot i ati on
nmessage further conprises information
a generating unit configured to generate a reservation negotiation message
including information about time slots the ad-hoc radio communication device is
negotiation reservation for; and
a transmitting unit configured to transmit the reservation negotiation message to
at least one other ad-hoc radio communication device with which the ad-hoc radio

communication device has an established communication connection in a current

frequency channel.

102. The ad-hoc radio communication device of claim 101,
wherein the reservation negotiation message further comprises information on a
frequency hopping pattern or a time shifted version of that frequency hopping pattern that

the device wishes to seek reservation in for the particular time slots, wherein the
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on a frequency hopping pattern or a tinme shifted
version of that frequency hopping pattern on which the
wa@lewposss#s i nviting other devices in the devi CBGI/SG2008/000357
comuni cation group to join; wherein the frequency
hoppi ng pattern may be with reference to a fixed point
of tinme which may be the start of a Medi um Access
Slot. 113. The ad-hoc radi o comuni cati on devi ce of
freqaériyhopgdifig patkeen eiap be withaglfgrenes to it edpoins @f Heg gtlidy maybe
message further conprises information on frequency
the G@h@BneMealunbaEcdshiBlodevi ce is inviting other devices in
t he devices' conmunication group to join. 114. The
ad- hoc radi o comuni cation device of claim111,
wherein, the channel invitation negotiation nessage
103 UHRSH 1L TR SifmbALRAIRRYRB opSlainp 10t her Lhe devi ce
sending the channel invitation nessage is the
origi natqr. or . [ovéd iatom@Rtion on
medtierah s Siepteby BUTHUSH ket RARG orlgitd Blor
communi cat i on, devi ce cl ai b e t her
freqyerychantel puipheran Vg‘éc}‘glf‘ecrﬁ%eﬁ‘r’}aefO%i]nt{/tlh?glﬁegwshlgggﬁhgt i on
message froman origi nator or owner responds with a
channel invitation negotiation nmessage including
information as to whether the one other device is
104 | IThegdthec rasimcamsurieatigniisyise obslahlowner of the
channel invitation negotiation nmessage on_ the _channe
nunidkerein thed rgsterhtion negadiatipmmeesiage fyihengamprispeyfrmationen the
message fromthe originator or owner.116. The ad-hoc
nunfitis bDartainan A S kype of ewhsmessidn mrbposed 1o1he usath ity b fimeginds for
ot her device that receives a channel invitation
whidR g@thatibPR sbwssage from an origi nator or owner
responds with a channel invitation negotiation nessage

including informati on as to whet her the one other
devi ce has received

105. An ad-hoc radio communication device within an ad-hoc radio communication

devices’ group for transmitting OFDM symbols, comprising

a generating unit configured to generate a reservation availability advertisement
message including information about time slots where the ad-hoc radio communication
device knows further reservations are possible; and

a transmitting unit configured to transmit the reservation availability
advertisement message to at least one other ad-hoc radio communication device with
which the ad-hoc radio communication device has an established communication

connection in a current frequency channel.

106. The ad-hoc radio communication device of claim 105,
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conflicting requests regardi ng channel invitation

negoti ati on nessages from ot her devices, or as to
wob@blosss4i he nunber of tine slots included in PEESG2008/000357

channel invitation negotiation nmessage fromthe owner

or the originator has been reduced or changed.

wherein the reservation availability advertisement message further comprises
information on a frequency hopping pattern or a time shifted version of that frequency
hopping pattern for which the device advertises reservation availability or availability of
time slots for reservation, wherein the frequency hopping pattern may be with reference

to a fixed point of time which may be the start of a Medium Access Slot.

107. The ad-hoc radio communication device of claim 105,
wherein the reservation availability advertisement message further comprises
information on frequency channel number concerning which the reservation availability

or availability of time slots is advertized.

108. An ad-hoc radio communication device within an ad-hoc radio communication
devices’ group for transmitting OFDM symbols, comprising

a generating unit configured to generate an advertisement message for device’s
contention based medium access availability, including in the message, information about
time slots the ad-hoc radio communication device would be available for contention
based medium access; and

a transmitting unit configured to transmit the advertisement message to at least
one other ad-hoc radio communication device with which the ad-hoc radio
communication device has an established communication connection in a current

frequency channel.

109. The ad-hoc radio communication device of claim 108,
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wherein the advertisement message further comprises information on a frequency
hopping pattern or a time shifted version of that frequency hopping pattern for which the
device advertises its own availability for contention based medium access, wherein the
frequency hopping pattern is with reference to a fixed point of time which may be the

start of a Medium Access Slot.

110. The ad-hoc radio communication device of claim 108,
wherein the advertisement message further comprises information on frequency
channel number concerning which the device’s availability for contention based medium

access is advertized.

111. An ad-hoc radio communication device within an ad-hoc radio communication
devices’ group for transmitting OFDM symbols, comprising

a generating unit configured to generate a channel invitation negotiation message
to invite other devices in the devices’ ad-hoc radio communication group to join the
device on a particular channel number during particular time slots; and

a transmitting unit configured to transmit the channel invitation negotiation
message to at least one other ad-hoc radio communication device with which the ad-hoc
radio communication device has an established communication connection in a current

frequency channel.

112. The ad-hoc radio communication device of claim 111,
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wherein the channel invitation negotiation message further comprises information
on a frequency hopping pattern or a time shifted version of that frequency hopping
pattern on which the device is inviting other devices in the devices’ communication
group to join; wherein the frequency hopping pattern may be with reference to a fixed

point of time which may be the start of a Medium Access Slot.

113. The ad-hoc radio communication device of claim 111,
wherein the channel invitation negotiation message further comprises
information on frequency channel number the device is inviting other devices in the

devices’ communication group to join.

114. The ad-hoc radio communication device of claim 111,
wherein, the channel invitation negotiation message further comprises
information as to whether the device sending the channel invitation message is the

originator or the owner of the channel invitation negotiation message.

115. The ad-hoc radio communication device of claim 111,

wherein, one other device that receives a channel invftation negotiation message
from an originator or owner responds with a channel invitation negotiation message
including information as to whether the one other device is Willing to join the originator
or the owner of the channel invitation negotiation message on the channel number

included in the channel invitation negotiation message from the originator or owner.
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116. The ad-hoc radio communication device of claim 111,

wherein, one other device that receives a channel invitation negotiation
message from an originator or owner responds with a channel invitation negotiation
message including information as to whether the one other device has received
conflicting requests regarding channel invitation negotiation messages from other
devices, or as to whether the number of time slots included in the channel invitation

negotiation message from the owner or the originator has been reduced or changed.
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