[0001] METHOD AND APPARATUS FOR DI STRI BUTI NG BEACON
| NFORMATI ON [ 0002] FI ELD OF | NVENTI ON [ 0003] The
w@e@3es28i nvention relates to W rel ess comuni BEL/USI007/000468

systens, such as Wreless Local Area Networks (W.ANs).

In particular, the present invention relates to a

nmet hod and apparatus of distributing beacon

information in a wireless comunicati on system [0004]

BACKGROUND [ 0005] In 802.11 systens, a station (STA)

can associate with an access point (AP) by active or

passi ve scanning. In active scannin , the STA sends a
[0003i obe request MHTHH2 ANDY.

0
response. DASPRIBUIENG BEACGIN IMEOMB\N&‘I y listens
for the beacon. Both the probe response packet and the

100 acon contain sim!| giEgﬂf@FWgat h as Ti nest anp,
a

acon Interval, SSI uppor te, FH
[00034r anet The pEEse%riavmitmn reDSegdp avieeless sgnmamdeation systems,

suclg?\%aa‘gi' Z?%t fé%caw etvi"% WLM E:{IVI ﬁéﬁmcuée dc the present

invetipnotetates 30 armethoii(mﬂﬁdpp'ﬁyptMﬂ qnstrdauﬁmg bea®jiAnformatlon

connects to a .new AP acquiring the beacon
in alW&Qﬁ%F?W‘éﬂ?ﬁa?%ﬁySgé?ml ating with it. However,

this process may take on the order of several hundred
00851 { Cat i one. Some sof PR GRCAGUNE Brobi m propose.
[000d)at t hen SD8shDEYstemiseaatationt(ETA)ecan asrorite iwdith ameddRess
e b B S SR eLBF o REER. B spaemse o
probdfeducltaneHe ARIrdsponds with a probe response. In passwe scanmng,
the STA actively listens for the beacon. Both the probe response packet and the
beacon contain similar information, such as Timestamp, Beacon Interval, SSID,
Supported Data Rate, FH parameter, CF Parameter, DS parameter set and
Capability Information set. In either case, the STA associates with the AP after
receiving a beacon or a probe response.
[0006] Typically, a mobile STA connects to a new AP by acquiring the
beacon information and then associating with it. However, this process may take
on the order of several hundred milliseconds, which can be a very long gap for
certain applications. Some solutions to this problem propose that the STA should
pre-authenticate to more than one AP in a certain area to reduce the time needed
for authentication. However, these solutions do not reduce the time required to
get beacon information via either a beacon or probe response as a beacon
generally has approximately a 100 millisecond periodicity.
[0007] Typically, a probe request/response mechanism sends multiple probe
request messages and the STA waits for the response from the AP(s).
Accordingly, collecting the beacon information itself may take anywhere from
tens of milliseconds to 100 milliseconds. This time delay may be detrimental to

the functioning of certain applications the STA is running.
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get beacon information via either a beacon or probe

response as a beacon generally has approximately a 100
woredoziosesond periodicity. [0007] Typically, a peDbg2007/000468

request/ response mechani sm sends nultipl e probe

request nmessages and the STA waits for the response

fromthe AP(s). Accordingly, collecting the beacon
“information itself may take anywhere fromtens of

mlliseconds to 100 nilliseconds. This tinme delay may

detr f ;
[Oooggpl i call ontsﬁﬁlteh{étq”s ﬁlbg %&%ﬁ?ﬁ}g L@OOS&&%%F efdoarl%d apparatus

for wWhstributinghdreacomi biformation| te ST ogthdthe dannsha@@ns of
for tri beacon information to STAs wi t hout

comﬁ%lélqnaﬁ,ln%ec %onss%g%f conventional nechani sms. [0009]
SUVMARY [ 0010] The present invention is directed to a

thod an apparatus for di [ i ng beacon
[Ooqgﬁformati on. Afirst WIR I§n11§)/f| |tgs a physical |ayer
fooxmnver g€he epxpsmtoimlencilahdl@) diheskeld to i an nzetphg sirc apparatus for

0Cco dat a. PHY B I Qi d
aistR R be BT BPRHSE. il el AR copified S, BEAGRR laver
conﬂz@@n&eﬁfmcgﬂ (PRCPheader\ifiRl bhyEhen] pecionc\eREa e(RIEY PDU)
i i PLCP ead eagon
fra‘Pﬁ?‘b F’iﬁ‘gﬁi?) e??oé’rﬁ ﬁﬁa?f i é[égﬁ @ j &rausmits the modified
PLOY Reh@stoGi sticend WTRUI’. t’iﬁaefswsﬁd WIRLU reoéitds thihEﬁﬁed PLCP
PTI ON THE W 001
head i RR PRUZEREACo R AT BT G Bt P U A el fTbe
secéid WTRUTE6niars withate fiest WERUt he present i nvent i on
wll be better understood when read with reference t o

the appended draw ngs, wherein: [0013] Figure 1 is a
[oop1)i or art frBREEFODESCRIPTAONSOF. THE DRAWPNGS

[0012] The foregoing summary, as well as the following detailed description
of the preferred embodiments of the present invention will be better understood

when read with reference to the appended drawings, wherein:

[0013]) Figure 1 is a prior art frame format of an 802.11a OFDM PLCP
frame;
[0014] Figure 2 shows an exemplary wireless communication system,

including a plurality of wireless transmit/receive units (WTRUSs), configured in
accordance with the present invention;

[0015] Figure 3 is a functional block diagram of a pair of WTRUs of the
wireless communication system of Figure 2; and

[0016] Figure 4 is a flow diagram of a method for distributing beacon
information, in accordance with the present invention;

[0017] Figure 5 is a depiction of a variable information frame, containing
variable elements of data in accordance with the present invention; and

[0018] Figure 6 is a depiction of a fixed information frame, containing fixed

elements of data in accordance with the present invention.



frame; [0014] Figure 2 shows an exenplary wrel ess
comruni cation system including a plurality of
wowRmeeesl transmt/receive units (WRUs), confPQUuuszoi/on0468
accordance with the present invention; [0015] Figure 3
is a functional block diagramof a pair of WIRUs of
the wirel ess communi cati on system of Figure 2; and
[0016] Figure 4 is a flow diagram of a method for
di stributing beacon information, in accordance with
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cribe type of device
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ﬁel%i%@r etSIF?%\ré flot rra easna e Iflc‘[g’%%.%}l% rﬁ%ﬁ?”%% e(h)cg%?z’ a
lengtdi fieldnii13 (aPI'ﬂdhtj:GﬁbldThm Rird QDuillﬁéidi bi.uddw data field 150
. si cal ny olefe)

inoBBF S5k RN PRTOT 100 58 A B, Bigg e
140TI‘iH1ésraje fileld 111, dedekBed fielditiE, langﬂiﬁelﬂllddeaﬂiﬂy field 114, tail
fiel1 §19 a0 L et Aol 16 Gmprise a PLCP header 110. The signal field 118
and the data field 150 are coded/OFDM fields. Generally, the signal field 118

provides information, such as rate, length, and parity, about the format of the
data field that follows.

[0022] Although embodiments of the present invention will be described in
greater detail below, the present invention, in general, relates to a method and
apparatus for distributing beacon information by adding additional fields to the
PLCP header that will identify the | beacon information element and the
information itself.

[0023] Figure 2 shows an exemplary wireless communication system 200,
including a WTRU 210 and a plurality of WTRUs 220, configured in accordance
with the present invention. The WTRUs 220, in a preferred embodiment of the
present invention are in wireless communication with the WTRU 210, however,
it should be noted that any of the WTRUs 220 may be in wireless communication
with one another as well. Additionally, the WTRU 210 may be connected to an
external network 230 such as the Internet, a public switched telephone network

(PSTN), and the like. In a preferred embodiment of the present invention, the
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length field 113, a parity field 114, and a tail field
115. The data field 150 includes a service field 116,

wW@20B30k428i el d 120, a tail field 130, and a padrp@i/US2007/000468
field 140. The rate field 111, reserved field 112,
length field 113, parity field 114, tail field 114 and
service field 116 conprise a PLCP header 110. The

- signal field 118 and the data field 150 are coded/ OFDM
fields. Generally, the signal field 118 provi des

WT]{tﬁfﬂ Jald LdyPBe fa%“%ig APl AP Rddg?ﬁta!ﬁd 950 ﬁﬁeruélso be

at follows [002
subsbhnhallgismﬂbnm membaBodfert he present i nvention will be

scri bgd in,qreater
[ooﬁﬁv o Iblg feurf's 039! L8 %.Iérracgfoql }Jc%: gx\g( abﬁ%wﬁﬂgé%g) and a WIRU
220 aperwairakesh oasmﬂuancatmn $ysgeme%10mf Rigiixer3vehs hovhyyin Figure 2,

the inlj."] ?)91233 diy %gayl'ﬁ{ﬁl ?‘?? %I'{E wﬂrﬁo Q%@H)%\éﬁﬂaﬁ{mﬂ"vlrilth one
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n a refer odi nent of the present invention are
receﬂﬂnﬁ é“feﬁtﬂﬁ'ﬁb?catl on with the WIRU 210, however,

[0025] sho um abditivette thé bahpemynts thathmayBheie®A0n mtyptml WITRU,

the m’gﬁf%f% %Sﬁ%g fé%ng?fgﬁ‘%g% %ﬁ% &atsi'a.\tl\x?mltter 217, and
an dhtb/hA QhSﬂQ‘h@@Nfcer’iﬁ 2964k catfigured todistrilatte baagnrbinfermation

. switched t phone et Wor P .
in apfarBRFoY SHOBTAGR: 0¥ SR o BE RV AR Pho s Fabafister
2172d#: mmobﬁnaﬂlcéaonmﬁ;hvmmpzd@smzme THRlané‘@narangs is in

congmgie o BBk o e B APE B O fscare

the 8hs#niWiBY and reception of wireless data. Additionally, the processor 215

may be connected to the external network 230.

[0026] Similarly, in addition to the components that may be found in a
typical WTRU, the WTRU 220 includes a processor 225, a receiver 226, a
transmitter 227, and an antenna 228. The processor 225 is configured distribute
beacon information in accordance with the present invention. The receiver 226
and the transmitter 227 are in communication with the processor 225. The
antenna 228 is in communication with both the receiver 226 and the transmitter
2927 to facilitate the transmission and reception of wireless data.

[0027] Figure 4 is a flow diagram of a methed 400 for distributing beacon
information, in accordance with the present invention. In a preferred
embodiment of the present invention, the beacon information is distributed by
the WTRU 210 to WTRUSs 220 that wish to attach to the WTRU 210 and begin
communicating with it. However, any wireless device may perform the method

400 of distributing beacon information.



220 of the wireless comuni cation system 200 of Figure

2. As shown in Figure 2, the WIRU 210 and the WIRU 220
w@e@7/08428i r el ess comruni cati on with one anot hePCT/EHBZH07/000468

are configured to transmt and receive beacon

information in accordance with the present invention.

It should be understood that any type of w rel ess

devices may be used t o performthe nethod of

transm tting and receiving beacon information. [0025]
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[003HCi | | tataeﬂé he beloan dapiess eaclaﬂﬂsar:m épforomtph elensings These
inforaition Saauants 641 be g«xﬁg'gg 18 the DY PG HRL 180N MHe PLCP
preamble 117, and before or after the PLCP header 110. In a preferred
embodiment, an additional field is added to the PLCP header 110 in the PHY
PDU 110 that identifies the presence of the beacon information element and the

information itself. This additional field may be a single bit that indicates the
presence of the information element in the PHY PDU 110 and several bits
indicating the actual type of information element (e.g. the "ID" in Table 1).

TABLE 1
Information Element ID Number of Bytes
' needed

Time Stamp 1 8
Beacon Interval 2 2

SSID 3 Variable
Capability 4 2
Supported Rate 5 Variable
FH Parameter 6 7

CF parameter - 7 8

DS Parameter 8 1




informatiori, in accordance with the present
invention. In a preferred enbodi nent of the present
WO pweng428n, the beacon information is di stri bup@dukzo07/000468
the WIRU 210 to WIRUs 220 that wish to attach to the
WRU 210 and begin communicating with it. However, any
W rel ess device may performthe nmethod 400 of
di stributing beacon infornmation.[0028] In step 410,
the WIRU 210 nodifies a PLCP header to include beacon

[ooaﬂzgf or makjaf'%gp.n Wt%t@&&e' I‘%'bHG'@Sm‘fé‘théﬁbﬁ d18hehfPthANare

a vari able |n ormati on frane and fi xed
necdsshyr omdesirabla for WER 22ﬁf@ﬁm§@ﬂ% V\‘IF]%\FY‘éTB@bz 10 arpypically

traqFIIQWeﬁsgbltﬁeab hCt Ry &fer! Pﬁes\éaﬁifgpﬁngtlbﬂf Q’éﬂﬁiﬂt@ "may be

contal ning vari abl e. el enents of data in
attaghed rtd amere bentdn tbnetrp} esérﬂatanp@qhq‘t% py e WERER 2300in an

embgflimgh € R e SR rybice ashephdotyfa B eshbfle il time
starfrp ghisaeoh meeraalj epindté et idéntifier (35(EN, ¢arfabilityt, suppdntegrdata
rate Pl pEREA e R OF PGt SHE HspRhnitl el AGAANA0RGitted
sep:ﬁiaeélgnin fdlﬁ"énénﬁlﬂxaaageﬂnene simingl &nd|dht2packiets. Any other
5 s SR8 b0 80 bR B SRR e of e
padkbw@ver,3|nce the variable information franme 500 IS
ol L2 R B et B SRBA 540 s
thaﬁﬁﬁi’ttéiﬁﬁﬁﬁg tb absucisteiwdth ah &fe rfor eﬂmﬁe; ﬂfe(ﬁsm ldentlﬁes the
B R
Ble@d@iati&ﬂ pai‘@m@teﬁﬁ%e ISRAk e]ﬁéuodinmﬁata feaquaddy thopping (FH)
ST TAICR TR RN EeAYE S M Y T
coordih QiR fuddtish e(@FN nvdd dfheperation. The DS parameter element
provides information on channel number identification for STAs using a direct
sequence spread spectrum (DSSS) physical layer.
[0034] Furthermore, the WTRU 210 may add these information elements
either in the physical layer header, media access control (MAC) layer header or
as part of the MAC payload. In a preferred embodiment of the present invention,
a physical layer addition is preferable as it allows usage of lower data rates for
these elements and can be received by WTRUSs 220 farther away than the one
addressed. For example the signal field 118 currently defined in the IEEE
802.11a standard may be expanded to include these information elements.
Furthermore, any part of a single information element, a full information
element, or several information elements may be transmitted in each packet.
Each element may also be transmitted with its own cyclic redundancy check
(CRC) or transmitted with the last information element containing the CRC of all

the elements.



information itself. This additional field nay be a
single bit that indicates the presence of the
WO ndoonosiesi on el enent in the PHY PDU 110 and seR€r/EE2007/000468
bits indicating the actual type of information el enment
(e.g. the "ID'" in Table 1). TABLE |1[00321 Referring
now to Table 1 above, information elenents that are
"necessary or desirable for WIRU 220 association with
WRU 210 are typically transmtted in the beacon.
wever ;
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communication system, as desired. Additionally, the features of the present
invention may implemented by software, may be incorporated into an integrated
circuit (IC) or be configured in a circuit comprising a multitude of interconnecting
components. Additionally, the processors 215/225 of the WI'RU 210 and WTRU
220, respectively, may be configured to perform the steps of the method 400
described above. The processors 215/225 may also utilize the receivers 216/226,
transmitters 217/227, and antennas 218/228, respectively, to facilitate wirelessly
receiving and fransmitting data.

[0038] The present invention may be i;nplemented in any type of wireless
communication system, as desired. By way of example, the present invention
may be implemented in any type of 802 type system, OFDM-MIMO or any other
type of wireless communication system, at the physical layer and data link layer.
The present invention may also be implemented as software or hardware for
radio resource management or a radio resource controller on an integrated
circuit, such as an application specific integrated circuit (ASIC), multiple

integrated circuits, logical programmable gate array (LPGA), multiple LPGAs,
7.



either in the physical |ayer header, nedia access
control (MAC) | ayer header or as part of the MAC
w@aoprosdsl | n a preferred enbodi nent of the preBEnUS2007/000468

invention, a physical layer addition is preferable as

it allows usage of lower data rates for these elenents

and can be received by WIRUs 220 farther away than the

one addressed. For exanple the signal field 118

currently defined in the | EEE 802. 11a standard nmay be
discE%b%?ﬁbgﬁ?‘% s NG Hdc%xﬁlnfﬁﬁohmfoﬁx@@éfa@éﬂ %ix@ﬁRfE)SLPGA(s) and

any part of a single information el enent
discaeifemomliqﬂeot(shtl on el enment, or several information
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featFBUand rildmentspftthe presem ingentdon.nedi um f or packet S
[OO%@” knog égeilh%r !t he packet is froman AP in case the
RU w ociate wiwth an AP. If the WIRU does
wi sh to associ ate mﬁth an AP, the WIRU can t hen

ex m ne t he c for t| 0 003 The, .WIRU 210
Cr AnSptHo e AR RiPe toserd oo TRIGAE rrdogeless
con{xﬁhﬂ;&:a'ﬂiaﬁ)sysﬁdm thmpﬁﬁﬁiglﬁﬁldrbht)ﬂﬂﬂwfmhds BtamiRnfit/aoeiendnits
L]r?cts the beacon information fromit (step 430).
(wﬁé ©f- from t he beacon and probe, the WRU220

preferably gets each information el ement about the
V\7I'R2U 210 from

he method of embodiment 1, further comprising a first WITRU
modifying a physical layer convergence protocel (PLCP) header in a physical

protocol data unit (PHY PDU) frame to include beacon information.

3. A method as in any preceding embodiment, further comprising a
first WTRU transmitting a modified PLCP header to a second WTRU.

4. A method as in any preceding ‘embodiment, further comprising a
second WTRU receiving a modified PLCP header.

5. A method as in any preceding embodiment, further comprising a
second WTRU extracting beacon information from a received modified PLCP

header.



the packets. Once it has all the information, the WRU
220 is able to associate with that WIRU 210 (step

W@ 2@y/08428037] The present invention nmay be i npPEnES108T000468
in any type of wireless conmunication system as
desired. Additionally, the features of the present
i nvention may i nplenented by software, nay be
incorporated into an integrated circuit (1C or be
configured in a circuit conprising a nultitude of
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of the method 400 descri bed above. The processors
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comuni cation system at the physical |ayer and data

link layer. The present invention may al so be
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. o man .
informalkpnas dpelpdpd in f MAPAEERERLPAEEL | cation specific
integrated circuit (ASIC), nmultiple integrated
circuits, |ggical. progra | e te arra GA
mutDi pi & pelihel  wbri BB P e Sl e R RL G frame
incl@fled AtFEYTRipRa@blecfiéld(s), LPGA(s), and discrete
conponent (s). [0039] Wiile the present invention has
been described in ternms of various enbodi ments, other
vaniat i ansetivdll &dirdagy phdchiling dabediapmtofhérdetn a PLCP frame

i nventi,on,
includes a signal f?eid.

12. A method as in any preceding embodiment wherein a PLCP frame

includes a data field.

13. A method as in any preceding embodiment wherein a signal field

comprises a rate field.

14. A method as in any preceding embodiment wherein a signal field

comprises a length field.

15. A method as in any preceding embodiment wherein a signal field

comprises a parity field.



outlined in the clains below, will be apparent to
those skilled in the art. Further, although the
wo e@v8e81 and el ements of the present inventi OPCHIS2007/000468
described in the various enbodinments in particul ar
conbi nati ons, each feature or elenment can be used
al one (without the other features and el enents of the
preferred enbodi nents) or in various combinations with
or without other features and el enments of the present

| nygnt i gy oYX i rﬁg@f?i'&%mrfg mbbdIBLNORKERSIN a signal field

di stributing beacon information in a wreless

compuigesiaitedifiedd system conprising a plurality of
wireless transmt/receive units (WRUs). 2. The mat hod
of enbodinent 1, further conprising a first WIR

mod¥ yi Agmathod, o5 dalanyapreceding\embedizeent Wheresn 2( tetepiield
compg’@gﬂa sepvﬁeﬁ'%%’;f' cal protocol data unit (PHY PDU)
rane e

beacon information. 3. A nethod as in
any precedi ng enbodi ment, further conprising a first

VTR " ARSHlkhdd s Ba TR beda® e Emli5aen rﬁo@gere‘iﬁ%ﬁgta field

I'nany p Ing e I ment

compuiseh erPIObpfieldi ng a second WIRU receiving a nodified
PLCP header. 5. A nethod as in any preceding
enbodi nent, further conprising a second WIRU
exfiPact Anglelbhed: @n inrdmyr peecedimef embrdimenteivhereinm data field

A nmethod as in any preceding
com@ﬁlgssaet dlteflielgurther conprising a second WIRU

associating with a first WReRU. 7. A method as in any
pr %ed' AIniethe Iarsrenqt ar%] Srre%&eain%egﬁ%gdiment wherein a data field

comprises a pad bits field.

21. A method as in any preceding embodiment wherein beacon

information includes fixed beacon information elements.

22. A method as in any preceding embodiment wherein beacon

information includes variable beacon information elements.

23. A method as in any preceding embodiment wherein a variable

beacon information element is included in a variable information frame.

24. A method as in any preceding embodiment wherein a variable

information frame includes an element ID field.

25. A method as in any preceding embodiment wherein a variable

information frame includes a length field.
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information is included in a non-beacon contro
packet. 8. A nethod as in any precedi ng enbodi nent
wob@resa2sbeacon i nformation is included in a deCEHUS2007/000468

packet. 9. A nethod as in any precedi ng enbodi nent

wherei n beacon information is included in a managenent

packet. 10. Anethod as in any precedi ng enbodi nent

wherein a PLCP frame includes a PLCP preanble field.

11. A?ethod as in any precedi ng enbodi nrent wherein a

PL r ' [ s fd ABh sk j

an%pr e%;%eﬁg&de%‘gg& ?r%%tpggﬁégﬁéé %%OF%%S frame i n?l‘jgggble
informdtibn ffarekdnclides anmifilbofelds i n any precedi ng

enbodi nent wherein a signal field conprises a rate

field. 14. A nethod as in any precedi ng enbodi nent

whe7ei nAanetiyorhlasf ine huy qoageding smabedimenty Whetein a] gariable

. ~method as in an [ ' ' erein a signal
mfoflingﬁanceg%%? ?gé%d%@%52$|§ﬁ%/ Q‘gflgﬁg?%.g&%gﬁéé?hod as in any
precedi ng enbodi nent wherein a signal field conprises

atail field A7.. A nmethad..as i '
5Bt s TSR o QAL SARAEDG0 e bccon
infofinakidn el@meAt ixidvbutl eglsini nfizerd infopmationdrampodi nent
wherein a data field conprises a PSDU fi el d.
29. A method as in any preceding embodiment wherein a fixed

information frame includes an element field.

30. A method as in any preceding embodiment wherein a fixed

information frame includes a time stamp field.

31. A method as in any preceding embodiment wherein a first WTRU

adds beacon information elements in a physical layer header.

32. A method as in any preceding embodiment, further comprising

expanding a signal field to include beacon information elements.

33. A method as in any preceding embodiment wherein a first WTRU

includes beacon information elements in a medium access control (MAC) header.

34. A method as in any preceding embodiment wherein a first WTRU

includes beacon information elements in a MAC payload.

35. A method as in any preceding embodiment wherein a first WTRU

includes beacon information elements after a PLCP preamble.

-11-



19. A nmethod as in any precedi ng enbodi nrent wherein a

data field conprises a tail field. 20. A nethod as in
wa@e7psesedi ng enbodi ment wherein a data fi el dPCT/US2007/000468

conprises a pad bits field. 21. A nethod as in any

precedi ng enbodi nent wherei n beacon information

i ncl udes fixed beacon information elenents. 22. A

nmet hod as in any precedi ng enbodi nent wherei n beacon

i nformati on includes variabl e beacon infornmation

el 86°F nt ﬁ'mgﬁio.d’b% et %gg g?écehﬂ?élgﬁﬁbgaﬁﬁggti Qﬂe?érﬁ_oéj Ei@ﬁﬁi field

whereina varil a on Infornmation elenent is
andiansdrube dield comypzise aPeCPtesdent i on frane. 24. A net hod

as in any precedi ng enbodi rent wherein a variable

information frane includes an elenent ID field. 25. A

meBfod Asnéthodras jpr axe grevgdighedbodimenttwheiein a first WIRU
. .variable i.nformation fra ifacl I h field. 26.
inct3fd BracinilothH AP RLAR Hi%oeR RBMRLN T €]

variable information frame i ncludes an SSID field. 27.

A t hoq as,,i an, recedi enbodi nent erej

aPBan, 8RRt AT B pEckelthe (RABRAIRIN RSN flest WTRU
incladppbedced infirmatifh elanmthaftena FIICRMheadeecedi ng

enmbodi nent wherein a fixed beacon i nformation el enent

is included in a fixed information franme. 29. A nethod

a 89i N Anyndthed e hg =Aibpdédeditig whdrodimeat fwhethin a beacon

intsEhafst SIESERY o opPRCRAT A e T e s ke (FBe

40. The method of embodiment 39 wherein each beacon information

element is transmitted with its own CRC.

41. A method as in any preceding embodiment wherein a last beacon

information element includes a CRC for all information elements.
42. A method as in any preceding embodiment wherein beacon
information elements are segregated and transmitted in different management,

control, and data packets.

43. A method as in any preceding embodiment wherein a part of an

individual beacon information element is transmitted in a single packet.

44, A method as in any preceding embodiment wherein an entire beacon

information element is transmitted in a single packet.

45. A method as in any preceding embodiment wherein a plurality of

beacon information elements are transmitted in a single packet.
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information frame includes a tinme stanp field. 31. A

nmet hod as in any precedi ng enbodi nent wherein a first
wOIRZostss beacon information el enents in a phpsT/Us1007/000468

| ayer header. 32. A nethod as in any preceding

enbodi nent, further conprising expanding a signal

field to include beacon information elenents. 33. A
“nethod as in any precedi ng enbodi nent wherein a first

WI'RU i ncl udes beacon information elenments in a nedium

%@eon on‘g %%hgg &%\%pmg&mg Empbuil il s@%d WTRU

erein a |rst Pncl udes
extrbeiacm rbeacﬂmmfatmahomeéweﬁnt; fiom a pasBep4y lassatiatgswith a first
WT hod as in any precedi ng enbodi nent wherein a first
RU i ncl udes beacon information elenents after a PLCP
preambl e. 36. A nmethod as in any precedi ng enbodi nent

Wn fiel '
“headefis inafy bpful PRMERL ShooRE IR FS dhcket

as®In any
con@mﬁmﬂjmﬁnamw echitingatofd satrcdbRthe pad:kedies beacon
infornmation el enents before a PLCP header. 38. A
nmet hod as in any precedi ng enbodi nent wherein a first

WIRB. i nalmemdesan anyipréarding batbodimerinybewdfin arfirat WITHU is
header

t hod pr.e edi nbodi ment
an W‘é?se?q}ng?‘%%g%’b 8 Sﬁ?‘z}}m{%ﬁ% ﬁf) (‘ggfs‘?ansm' tted
with a cyclic redundancy check (CRC) 40. The net hod
of enbodi nen 9 wherein_eac beac nfo t| on
el é %I ?ﬁd“%&s"rﬁ i é‘d‘Y\APF?FeE 5 AR ATOET 18
conﬂ&té@t@ﬁ)ﬁ atacrtinegvarkbodi nent vvher ein a last beacon

i nforimati on el enent includes a CRC for all information
el enent s.

50. A method as in any of embodiments 1-47 wherein a first and second
WTRU are STAs.

51. An access point (AP) configured to perform a method as in any

preceding embodiment.
52. The AP of embodiment 51, further comprising a receiver.

53. An AP as in any of embodiments 51-52, further comprising a

transmitter.

54. An AP as in any of embodiments 51-53, further comprising a

processor in communication with a receiver and a transmitter.
55. The AP of embodiment 54 wherein a processor is configured to

modify a PLCP header in a PHY PDU frame to include beacon information

elements.

-13-



42. A nethod as in any precedi ng enbodi nent wherein
beacon infornmation el enents are segregated and

wao e@nosd2st ed in di fferent nmanagenent, control , PE@nuSmat/eno46s
packets. 43. A nmethod as in any precedi ng enbodi nent
wherein a part of an individual beacon information
elenment is transmtted in a single packet. 44. Amethod
as in any precedi ng enbodi ment wherein an entire
beacon information element is transmtted in a single

pagket 'Aﬁ%ﬂ?%!‘?ﬁ hag Qs%ﬂaaowen&@%ﬁ@srwh&mq BBdYessor is
wherein a plurality o eacon I nformation elenments are
configuerrd nid teahsmitaa sinadifiedp XAIGR . mdennia fmbdleast jomeayyjreless

1man%£ﬁ&%§%§ Sﬂﬁqgﬁﬂﬁﬁﬂ wherein a secondWRU extracts a

eacon information el enment froma packet to associate
wth a first WIRU. 47- Anethod as in any preceding

e di ngnt erein _ea . e i .
b meRP e 2 5t oo oRaRkh4 SROVELIR o ppgpeseor i

confiirmeldd aasodiateawmithpr BERINng enbodi nent wherein a first
WRU s an access point (AP) and a second WIRU is a
station (STA). 49. A nethod as in any preceding

enb8di nAnt ARhas én ranynofABmbedooentsc 544 7t whareinxd @recessor is

etwgrk. .50 th as_in_any.of odj 1-47_ .
configiaed 1 ARPIoFE, vaabico Bt o 2r ORI RS i & variable
infot@ena fpaiet (AP) configured to performa nethod as in

any precedi ng enbodi nent. 52. The AP of enbodi nent 51,
further conprising a receiver
59. An AP as in any of embodiments 54-58 wherein a processor is

configured to include fixed beacon information elements in a fixed information

frame.
60. An AP as in any of embodiments 54-59 wherein a processor is
configured to transmit a plurality of beacon information elements in a single

packet.

61. A wireless transmit/receive unit (WTRU) configured to perform a

method as in any of embodiments 1-50.
62. The WTRU embodiment 61, further comprising a receiver.

63. A WTRU as in any of embodiments 61-62, further comprising a

transmitter.

64. A WTRU as in any of embodiments 61-63, further comprising a

processor in communication with a receiver and a transmitter.

-14-



53. An AP as in any of enbodi nents 51-52, further

conprising a transmtter. 54. An AP as in any of
wepods4zent s 51-53, further conprising a proceBGDDS1007/000468

conmuni cation with a receiver and a transmtter. 55.

The AP of enbodi ment 54 wherein a processor is

configured to nodify a PLCP header in a PHY PDU frane

to include beacon information el enents.56. An AP as in

any of enbodi nents 54-55 wherein a processor is

Cogd | gUK SR to&‘ RHPdimentedi fhediP la%’r&é@@é%@ fis tc@nﬁ%u.red to

Ieast one wireless transmt/receive unit
modiy APIAGPi easiey 1t 2 BB REhtrentR) S5 gneipde Jcat, inforination

essor is configured to associate with a WIRU. 58.
ekm%%&%P as in any of enbodi nents 54-57 wherein a
processor is configured to include vari abl e beacon

sgéeg\nﬁﬂ Rl ﬂtén% g%lxgainamt@ 49RO, f B8 sor is

P'as in an nts 54-58 ere
configwredds dramssmtcmmog!,ﬁ@PLGP hesided do Bt Jeastionaobher WTRU.
information elenents in a fixed informati on frane. 60.
An AP as in any of enbodi ments 54-59 wherein a
pr 6Zes sArWIIR rsf ingame df embodimnentist 6466 wheakin ¢ pypcessor is

n%t} ﬁrlgl nf(?crla . er%HEPWrR{}. a single packet. 61. A

ransmit/recerve unirt (WRU) configured to
perforn1a nmet hod as in any of enbodi nents 1-50.

68. A WTRU as in any of embodiments 64-67 wherein a processor is
configured to include variable beacon information elements in a variable

information frame.

69. A WTRU as in any of embodiments 64-68 wherein a processor is
configured to include fixed beacon information elements in a fixed information

frame.
70. A WTRU as in any of embodiments 64-69 wherein a processor is

configured to transmit a plurality of beacon information. elements in a single

packet.
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62. The WIRU enbodi nent 61, further conprising a
receiver. 63. A WIRU as in any of enbodi nents 61-62,
WO eoovlgnrsconpri sing a transmtter. 64. A WIRU BST/US20aT1§00468
of enbodi nents 61-63, further conprising a processor
In conmunication with a receiver and a transm tter. 65.
A WIRU of enbodi nent 64 wherein a processor is
configured to nodify a PLCP header in a PHY PDU frane
to include beacon information elenents. 66. A WIRU as
in any of enbodi ments 6481859 MPerein a processor is

fi [ o transmt a nodified PLCP header to at
Wha}%ggsc{ag%ﬁgq%t her WIRU. 67. A WIRU as in any of

enbodi nieneswirkles pprapainication syskes copprang| ¢ rlaeality of
. SOL] M . her 68. 1in:
wir RO AL it chial Al (WERGOR. mi@eleA At dibgCbeacon
informatiodgtheamettidecdrepieimg: nf or mati on el enents in a

variable dn Fon . ' f
enmbodi nen réi E‘Y@%ﬁ vﬁgée n aag@‘o%s;ﬁg\s{%irgy Fg%ggg?%g&&?é;é’r?tgco}
(PLCRY hedéerf in edplyesdcadnpriotdeot data emite (RA¥NPDU)nfranfei toeidhclude
b i nf.or.mat it?gn,frarre. 70. A WIRU as in any of enbodi nents
eagopn BEOTRIAHL & processor is configured to transmit a
pl ur al i the fofst FFERONtranémitvitg the reddified FY.GC headéntglasgecond
WT gjr;ket.CLAll\/IS What is claimed is: 1. In a wireless
Amruni cati on system conprising a plurality of
the second WTRU receiving the modified PLCP header and

extracting beacon information from the modified PLCP header; and
the second WTRU associating with the first WI'RU.

2. The method of claim 2 wherein the beacon information is included in
a non-beacon control packet.
3. The method of claim 2 wherein the beacon information is included in

a data packet.

4. The method of claim 2 wherein the beacon information is included in

a management packet.

5. The method of claim 1 wherein the beacon information includes
beacon information elements relating to any one of the following: time stamp,
beacon interval, service set identifier (SSID) capability, supported data rate, FH

parameter, CF parameter, and DS parameter.

6. The method of claim 1 wherein a PL.CP frame includes a PLCP
preamble field, a signal field, and a data field.
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wireless transmt/receive units (WRUs), a nethod for
di stributing beacon infornmation, the nethod

w@owposesng: a first WIRU nodi fyi ng a physi cal PCEYS2007/000468
convergence protocol (PLCP) header in a physical
protocol data unit (PHY PDU) frame to include beacon
information; the first WIRUtransm tting the nodified
PLCP header toa second WIRU; the second WIRU r ecei vi ng
the nodi fied PLCP header and extracti ng@beacon

i n¥or neThemethedof gleimsivhersin phesignal Held fugplen goenprises a
n =V ' t-hes i tad) e
G P A T
i ncluded in a non-beacon control packet. 3. The method

of ocl ai [ - {4 i Si

"h85 daphé pilie0l'd? ddify PRALAR: MPAR HOR fusld¥colfifiises o
servieafield, a AP UHidldna tail ifiedd, ateba pad ditedreldenent packet .

5. The nethod of claim1 wherein the beacon

information i ncludes beacon infornation el enents

r ePat i NThe aneathpdosfeclofmt $evbentinotiienbeaconripfemaation includes

acon interval ice [ t £ . .

suxef FRE0H At fun SHORLhE R PratibbEREA idBrnRhion, slements.

paraneter, and DS paraneter. 6. The nethod of claim1

wher.ei PLCR_ f i.ncl P i .
gt Mg ST BERRE & 988, h oSBTk Sl bion
elerfentigriaclndetidn s yndhbleiiefotnfakidnhframeonpri ses a

11. The method of claim 10 wherein the variable information frame
includes an element ID field, a length field, and an SSID field.

12. The method of claim 10 wherein a variable beacon information

element includes SSID and supported rate.

18. The method of claim 9 wherein a fixed beacon information element

is included in a fixed information frame.

14. The method of claim 13 wherein the fixed information frame

includes an element field and a time stamp field.

15. The method of claim 8 wherein the first WTRU adds the beacon

information elements in a physical layer header.

16. The method of claim 15, further comprising expanding the signal

field to include the beacon information elements.
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rate field, a reserved field, a length field, a parity

field, and a tail field. 8 The nethod of claim?7
wob@resast he data field further conprises a sePUI/US2007/000468

field, a PSDU field, a tail field, and a pad bits

field. 9. The nethod of claim8 wherein the beacon

i nformati on i ncludes fixed beacon information el enents

and vari abl e beacon i nformation el enents. 10. The

met hod of claim9 wherein_a varjable beacon

i nfldr naThemetbedefelaim § wherpin the fry WIRGBIdudes the beacon

1nfo¥ﬁfa@fo&%léz§%n€§ HE mé&kumTQ&eg@Emgol‘IM&bﬁhg&é& wher ei n
e variable information frame includes an el enent | D
f| eld, alength field, and an SSID field. 12. The

IQOd FheGhainSh b A Zf‘ivﬁe?eﬁi%ﬁé abliawieas 8ltludes the beacon
or mation el enent 1 ncludes SSID and supported rate.
infomatiﬁmelnmehwunfhmm(ﬁmgymr ein a fixed beacon
information elenent is included in a fixed i nformation
frame. 14. The nethod of claim 13 wherein the fixed
i nfidr mailbemméthmdmf cladinBlebergindhe fesit WIIRL thdndesthe heacon

. fi wh h
intofh Bl R p e 6 BECH Brlimel Ton Sl erents. 11

physical |ayer header. 16. The nethod of claim 15,

f u.r%g)gl u(’jﬁm%q:ﬁ DA BARS ﬁ?%h%g ].an,ﬁe§ "iikie{d %&it%semce field

t oi eacon ['ht OF et 1hon e
comipideothedLCPdicad8r.wherein the first V\7I'RU| ncl udes the

beacon information elenments in a nedi um access contr ol

(MAC) header. 18. The nethod of claim8 wherein the

firxt WIRdmethoded cldim 20eabearein tHeofivsd W DR Udheluges the peacon

mforrx]natmn elen}/en%s gefore the PLCP header.

22. The method of claim 20 wherein the first WTRU includes the beacon
information elements after the PLCP header.

23. The method of claim 8 wherein each beacon information element is

transmitted with its own cyclic redundancy check (CRC).

24. The method of claim 8 wherein a last beacon information element

includes a CRC for all information elements.

25. Themethod of claim 8 wherein the beacon information elements are

segregated and transmitted in different management, control, and data packets.

26. The method of claim 25 wherein a part of an individual beacon

information element is transmitted in a single packet.
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19. The nethod of claim8 wherein the first

WRUI ncl udes the beacon infornation el ements after the
weL@RPopreanbl e. 20. The nmethod of clai m 8 wher BCTIUS1987/000468

signal field and the service field conprise the PLCP

header. 21. The nethod of claim 20 wherein the first

WRUI ncl udes the beacon informati on el ements before

the PLCP header. 22. The nethod of claim 20 wherein

the first WIRUI ncl udes t he beacon i nformati on elgpent .

(8) arion

af2%r tHee ppethofeefdelpimpdd vilprepp emyfRtFe dearen dniorm
1 86 RCIR ARG Hink T p4dRE] On el ement is transmtted
een&?ﬁﬁ its own cyclianedﬁ%dancy check (CRC). 24. The

nmet hod of claim8 wherein a | ast beacon information

el ggent 68 of ciGBE SPWhetdinl HpREARE) SMb&IcBARAFmation

25$§$hérﬁg%%% oﬁ glain18mheré?n %he bggcon
elemenfte agre trasmitieddniasiagle Bagiebgat ed and transmitted in

di ff erent managenent, control, and data packets. 26.

The nmethod of claim25 wherein a part of an_ individua

be2@on The orathed ofrlaied® wherginthe resndWHRLhexiragty g bgacon
mfogxﬁghghe%g egpﬁoﬁle{lﬁoﬁacqget ¢b akdhclne Wieh €hE A2l WAkRTTE

eacon |H?ornat|on elenent 1s transmtted in a single

packet. 28. The nethod of claim25 wherein a plurality

of gpeacoy,| 4 f%?:m | Sin@¥ath PafRS ok &hs! ilfdmati

Si %gl e ggél?g‘%t?“’%ﬁ eeir%;ﬁgdagf acP iam 25 wherein theal on
relasisgaocd/¥Res bf tlet Backebeacon i nformation el ement from

the packet to associate with the first WIRU. 30. The

nmet hod of claim29 wherein each packet contains

i nBar maThemethod of claim 1 wherein the first WTRU is an access point

(AP) and the second WTRU is a station (STA).

32. The method of claim 31 wherein the AP is connected to an external

network.

33. The method of claim 1 wherein the first and second WITRUs are
STAS.

34. An access point (AP) configured to perform a method of distributing

beacon information, the AP comprising:

a receiver;

a transmitter; and

a processor in communication with the receiver and the transmitter,
wherein the processor is configured to modify a physical layer convergence
protocol (PLCP) header in a physical protocol data unit (PHY PDU) frame to
include beacon information elements, transmit the modified PLCP header to at

least one wireless transmit/receive unit (WTRU), and associate with the WTRU.
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relating to a source of the packet. 31. The nethod of
claim1l wherein the first WIRU i s an access point (AP)
wapa7odessecond WIRU is a station (STA). 32. TPeT/De1onnah0468
of claim31 wherein the AP is connected to an external
network. 33. The nethod of claim 1l wherein the first
and second WIRUs are STAs. 34. An access point (AP)
configured toperforma nethod of di stributi ng beacon
information, the AP conprisin a receiver;

t r 3hsmi The AP afidaim $doehersin the peesessen J@aftlr%wrwpeﬁgwé to
ind&&&fa]}é&m cbfl p&a%htél%envmﬁ{gwantabfe RIOSRSRO fhasne.

configured to nodify a physical |ayer convergence

prot ocol (PLCP) header in a physical protocol data

unigg (P ARy 4 Y & t

el eﬁent S, trang%rll5 ‘th‘gﬁlf’ lelg %L@C%Q%e{f{jgg?{}{% dgﬁﬁgured to
inchhdafixedbeaoin ieife@eaitwla plemients du @ fircedinformppimuframed

associate with the WIRU. 35. The AP of cl aim 34 wherein

the processor is further configured to include

vaB¥abl Theeti? oficlanhdnwherrin dhe mrncasspnissfuythearaggnfgured to

e Byl ) g

beacon |nforrrat|on elements in a fixed infornmation

The AP of '
t ubBner Ariris e rat Pl Yt R BRPEE TS Bertbiin a
methnﬂ@f ﬂiﬂtrﬂumtaigexmbn mﬁomakuongtlm E&R@tconaﬁ‘lsmg

Wi rel ess tergnglm t/receive unit (WIRU) configured to
perform dC ’

a transmitter; and

a processor in communication with the receiver and the transmitter,
wherein the processor is configured to modify a physical layer convergence
protocol (PLCP) header in a physical protocol data unit (PHY PDU) frame to
include beacon information elements, transmit the modified PLCP header to at

least one other WTRU, and associate with the at least one other WI'RU.

39. The WTRU of claim 38 wherein the processor is further configured

to include variable beacon information elements in a variable information frame.

40. The WTRU of claim 38 wherein the processor is further configured

to include fixed beacon information elements in a fixed information frame.

41. The WTRU of claim 38 wherein the processor is further configured

to transmit a plurality of beacon information elements in a single packet.

42. The WTRU of claim 38 wherein the processor is further configured
to receive a modified PLCP header from at least one other WTRU, extract beacon
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nmet hod of distributing beacon information, the
WRUconprising: a receiver; a transmtter; and a
WEe@eOse8r i n conmuni cationwith the receiver apPdI/ukm07/000468
transmtter, wherein the processor is configured to
nodi fy a physical |ayer convergence protocol (PLCP)
header in a physical protocol data unit (PHY PDU)
frame to include beacon information el enents, transmt
the nodified PLCP header to_at | east one ot her WIRU,
infopmetign fowndbe rrreifie mulified PA4R header wher asaprigte With the at
least Bf ﬁg}%Yqu @ m 38 wherein the processor is further
con?igure to I nclude variabl e beacon infornmation
el enents in a variable information frane. 40. The
WIRUof cl ai m 38 wherein the processor is further
configured to include fixed beacon infornmation
elenments in a fixed information frame. 41. The WRUof
claim 38 wherein the processor is further configured
to transmt a plurality of beacon information el enents
in a single packet. 42. The WIRUof cl aim 38 wherein
the processor is further configured toreceive a
nodi fi ed PLCP header from at | east one ot her
WIRU, extract beaconi nformati on fromthe receive
nodi fi ed PLCP header, and associate with the at | east
one ot her WIRU.
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