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[0006] As a combination of the traditional WLAN and ad-hoc network, a
mesh network may include user devices, terminals, access points (APs), and base
stations, which all function as mesh points (MPs). Mesh networks have been
garnering increasing support in the standards community due to characteristics
such as low-effort coverage extension for WLANS, low-effort and low-complexity
self-deploying WLANS, and for their high fault-tolerance and redundancy.
[0007] The 802.11 standard currently defines three types of frames: a data
frame, a management frame, and a control frame. Data frames are typically
configured with two (2), three (3) or four (4) medium access control (MAC)
addresses. However, management and control messages are only configured with
two (2) MAC addresses, since only two MAC addresses were needed due to the
single-hop architecture of existing wireless networks such as BSS star, IBSS ad-
hoc, and AP-AP bridge networks.
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management frame to a third MP. The transmissions terminate when the data

reaches the destination MP.

[0012] BRIEF DESCRIPTION OF THE DRAWING(S)

[0013] 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:

[0014] Figure 1 is a wireless communication system configured in

accordance with the present invention;

[0015] Figure 2 is a management frame, in accordance with the present
invention;
[0016] Figure 3 is a block diagram of a mesh point (MP) configured to

perform a process for transmitting management information, in accordance with
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of the preferred enbodi nents of the present invention
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a wreless transmt/receive unit (WRU), a user
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‘%@g@r #’ie;}%é’ 8 t'f?l?t GPTRDS! d Gler ARIRHGRITTEIOL BlobPe sBMon, a fixed

or mobile subscriber unit, a pager, or any other type of device capable of

operating in a wireless environment. Additionally, an MP may refer to a base
station, a Node-B, a site controller, an access point or any other type of
interfacing device in a wireless environment.

[0024] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0025] Figure 1 is a wireless communication system 100, configured in
accordance with the present invention. The wireless communication system 100
includes a plurality of MPs 110, capable of communicating with one another. For
purposes of describing the invention, the MPs 110 are designated MP1, MP2,
MP3, MP4, and MP5. Although five MPs 110 are depicted as communicating in
the wireless communication system 100, it should be noted that any number of
MPs 110 may be included in the wireless communication system 100. For

purposes of describing the present invention, MP1, MP2, MP3, MP4, and MP5
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interfacing device in a wireless environnent. [0024]
The features of the present invention may be
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uration ress one
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i (st Fortict e REGHEGF 5198 20240, ohlinpa 270 afitined as
egpldirtedf ihalBtait belksum (FCS) field 290. Fi el ds 210

through 270 make up_ the 802.11 MAC header.
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pg)c%H FRULED I@frﬁ.{g%{ﬂeBIQn %oﬁbﬁk@w@ﬂpt@e Té26ht mventmn In

D stribution System (From DS) fi el he present
additiomt taobhe tnhmlfrd @Snmmanlt& @mlmd uleladsquraé Mé’plthe édP 110

ke b aber Ty ROk, B BN DUREBHE MR process
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W%%(}P’lcl% Er%ges!sgr %% aal tlraggrlmtter 117 in communication with the processor
115, and an antenna 118 in communication with both the receiver 116 and the
transmitter 117 to facilitate the transmission and reception of wireless data to
and from the MP 110.

[0028] In order to transmit a management frame beyond a single hop, the
MPs 110 of the present invention utilizes the destination MP, source MP and
address fields in an existing frame to indicate to a receiving MP its status related
to the management frame. The MP is then able to determine how to process the
received management frame, such as whether or not it is intended for the
receiving MP or whether the receiving MP should forward the management

frame to the next MP.
[0029] Referring now to Table 1 (shown below), when a transmitting MP
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[0027] Figure 3 is a block diagramof an MP 110
configured to performa process for nmesh managenent in
wa@ewonznre with the present invention. |In addPCT/US200€017447
t he nom nal conponents included in a typical M, the
MP 110 includes a processor 115 configured to receive,
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source address (SA), the receiver address (RA), or the
transmtter address (TA), depending on the val ue of
the destination MP field and the source MP field as
defined in Table 1. In the case where the destination

Frame Control Field
Dest MP Source MP Add1l Add2 Adds Add4
0 0 RA TA DA SA
0 1 RA SA DA -
1 0 DA TA SA
1 1 DA SA
Table 1
[0030] Figure 4 is a flow diagram generally describing a method 300 for

transmitting management information in a wireless communication system, in
accordance with the present invention. In step 310, a first MP transmits a

management frame to a second MP. The second MP receives the management
-5-



MP field is a "1", the RA and the DA are the sane.
Simlarly, in the case where the source MP field is a

WO 2006/121820 TA and the SA are the sanme. Ther ef or BCT/pS2006/§17447
by way of exanple, in Table 1 where either the Dest M
or Source MP fields are a "1", it is possible to use
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MP field
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mAnapaBent FRRth 20O Tingl il ihe MO R B AR aR He ForLipthe
dbRirhtion Mg (M%p(ggO@ PIt34 Dbtedlirat b £80iMOnAENMPs\teSy 4136 update

nanaaenent rame (step 350), and determ nes whether or
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| |
L e
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the fiel I n the managenen C n d
AR RRERERS TR A UORUEoT PR GO GRapaplar, for
p{lﬁk@,es ?D?Oﬁrovﬁ'ﬁﬂ%t a0 "andfts, homanbgerhbet FRMGEEBHown being
frame accor y until t he managenent frane is
treasaiitted fuepn MP% to MP5 via MP2, MP3, and MP4. In this example, MP1is

the source MP and MP5 is the destination MP.

[0034] First, the processor 115 of MP1 transmits the management frame to
MP2 (410). Since MP1 is the source MP, and MP2 is not the destination MP, the
processor 115 updates the fields of the management frame of signal 410 to
include the following populated fields: Dest MP=0 and source MP=1. In
accordance with Table 1, Add1 = MP2 (RA), Add2 = MP1 (SA), and Add3 = MP5
(DA).

[0035] The receiver 116 of MP2 receives the management frame
transmitted from MP1 and forwards it to the processor 115 of MP2. The
processor 115 determines that MP2 is not the destination MP of the management

frame and MP2 transmits the management frame to MP3 (420) via the
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destination MP (step 380). It is noted that the
additional MPs may al so update the fields in

waewenzismce with Table 1 prior toforwardi ng t hBCT/US2006/017447
managenent franme. [0033] Figure 5 is an exenplary
si gnal diagram 400 depicting a plurality of MPs 110
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aéch?daiﬁlé kigh MabieNdANRD=EPS (1A Y agtiR e PR UT M, AddBR3MPS (DA),
First, the processor 115 of MPl transmits the

an@ﬁdééﬁewﬂ’lf@éﬁre to MP2 (410). Since MPl is the source
[d}‘?g] and MFe Jt‘e% i@gf ]]lg fd@?’ | AL tﬁ@trﬁ%ﬁaﬁ%&%?ﬁ%ement

updat'és he managenent ane o
fmh@naid Hiairds 1trto|thd @radessdrdl I5afiMB3 p Gl mroessén Blodef MP3
MP=0 an § Wi t h Tabl e
e e s 8 SVt D bR oo

aﬁ@m trﬁhgnﬁ@%bmna}glaﬁle% fiiRde tENFI4MES0 1 Bmmpg mw the
franme transmtted from MPl and forwards it to th

spree MR andMB4§s nopihe dagtingtinne My the progessqy Hﬁw@%the MP3
#)Egttes IME dé%g?ﬁh IHSnQﬁ‘ezﬁ%rﬁ,&H‘a{rﬁQ & %Iﬁl Akﬂﬂoqﬁglﬁgg !’B%QE MP=0

rame an ransm e nanage frame t
ahd 20)rce iMP+0eln aconddncerwith Tabhadl AAdddnm MH41€RA)S|A|dd8 MP3

%ﬁ dﬁgﬂo]g#{’l\@A our gldgp—:@%rll\@%él gfnﬁ/tpzt Egdat es the

[d0sgh ds ofTEJlﬁeceﬁ;ré@qq@em MPuarReRbs $hé mﬁdnsﬂiﬁ@teﬂ%laﬁhg@iﬁent
the Dest MP=0O and source MP=QO |n accordance

frams and formaads iNp3he IPA?CGSMd]Zw-WPéTﬂ')heMGSeS\QWPEw of MP4
lﬁg@et}eﬂﬂﬂlé%’;ﬂ?’hlvlﬁﬂs rob @1}? défqggé@ionmf’ df @iﬁé?fagé%x@n?frame

Fecel ves trans nranagerrent r ame
ahdrMRY dsandmits théeaprageseat frais to MIRIPB4401F heBipeoo 885 by the

déé;gqa%p&{\ﬁg’rgwg ?st %ecrg n%(zl&tgm I¥g? gmgessor 1tlg of MP4 updates
the fields of the management frame in signal 440 to include Dest MP=1 and
source MP=0. In accordance with Table 1, Add1 = MP5 (DA), Add2 = MP4 (TA),
and Add3 = MP1 (SA).

[0038] The receiver 116 of MP5 receives the transmitted management
frame and forwards it to the processor 115 of MP5. The processor 115 of MP5

then determines that MP5 is the destination MP of the management frame and

accepts the management frame. The processor 115 then acts in accordance with
the request contained in the management frame. For example, if the
management frame was a measurement request for power levels at MP5, then
the processor 115 responds to MP1 with the associated measurements.

[0039] Figure 6 is a signal diagram 500 depicting a plurality of MPs 110
(designated MP1, MP2, MP3, MP4, and MP5) transmitting a management frame,

in accordance with an alternative embodiment of the present invention. In the
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and MP3 transm ts the managenment frame to MP4 (430.

Since MP3 is not the source MP and MP4 is not the
waelewbilzmrd on MP, the processor 115 of the MP3 PQHHESBE6/017447

the fields of the managenent frame in signal 430 to

i ncl ude Dest MP=0O and source MP=O. In accordance with

BB g ATl BRI, 8890 I

cohﬁﬁunmaee with other MPsshéreireehchphysjemidimk HasaarMAélaﬂdress To

SR ot B BB AL PSR Pee ISR

[O@@@I i nat 19 Phdprerbnt S@niFle ATLIBALY be eBtifiod b)YRFAC address 11
transmts the managenent frame to MP5 (440). .Since M

(Adsl 11 h evlaides MEasipmRonye thige nivaicel linke te remayinieate ypth other
I%eOB'é (fﬁx%siﬁ? Mﬁél‘é a%go&@%d %%Woéﬁ%§§&%g£% g% Ml\/%g Iaddress

managenment frame in signal
2h0add2inr AddRPaay dlso be tlor thantee MACHadiaédseasgocidigdIwith MP2.

d2 = TA), and.Add3. = MPl (SA). .[ 003
Aﬁ@ craft; VI et foctepaeP s SioAl TpkS nstactateg Wik MIps,
SARRt MR HBARRS 220MAMIRES ahll MACt HddREDP28 9840231 5In a

of MP5. The processor 115 of MP5_ then _determ nes that

pmﬁ@rrf:@ embedu@%ttt» Hhe oo semarate plnesicad adgearsen mpy Degasgerdated
s

e L

wmmmwhﬂe maz3 h‘amay b asqolcm,ted Wwithhi80Zhblgagenent frane

Q\Qﬁih at ﬁﬁglﬁl‘{)gb &3 gﬁg?f&@ﬁp@uﬁ%# Sl’.ﬁ'a;{hﬁzslcal links. It

nRAYStHerabRs bHﬁaéxwiﬁéﬂflerSa 9SO MAT giddeess 33: (Ad@szgnaht also
ram 500 depicting a plurality of MPs
i Cbégﬁsglhé(ﬁ’éﬂl Tk adqpessesyypsh thyplM Pszasgoqipsyl WlFlaHs m Vo Physical

a@d%@%}%g&g@ %tte& %H&'esé B9 A& %B&%d%ésg 33 %@t‘léfﬁﬁﬂ abdo¥Bition

frent resent 1nvention. epr esent
wethh M 2ent 9d drassVe4 1A®d314§ynsa.s|spmatlomm1th pIRA, mlydspmmal link

ShA0S8 AT G e B i 515 B BH oy inc
allds8B s hAd@epha MPMIB Ry Heddentafiemby MA@ddaass 51 (Add51).
[0042] In the present example, MP1 transmits a management frame in
accordance with the present invention destined for MP3. Since MP 1 (Add11)is
the source MP and MP2 (Add21) is not the destination MP, the processor 115 of
MP1 assigns the fields in accordance with Table 1 such that Dest MP = 0 and
source MP = 1. Accordingly, Add1 = Add21 (RA-MP2), Add2 = Add11 (SA-MP1),
Add3 = Add33 (DA-MP3). The processor 115 then transmits the management
frame to MP2 (510) via the transmitter 117 and the antenna 118.

[0043] The receiver 116 of MP2 receives the transmission and forwards it
to the processor 115 of MP2. The processor 115 decodes the management frame
and determines that it is not intended for MP2. The processor 115 then updates
the fields in the management frame and transmits it to MP3 (520). Since MP2
communicates with MP3 through the physical link identified by MAC address

-8-



[0040] In the present exanple, MPl may be identified

by MAC address 11 (Addll), while MP2, supports three
w@heositz®lo | i nks to conmuni cate with ot her MPs.PCES10061k17447

for MP2 is associated with MPI and desi gnated by MAC

address 21 (Add21l). Add21 may al so be the nmaster MAC

i i | . .

ARGES RS ADRARLELES o Po Mo ot Hoping WiPs, A g eofipation
add@@ss. d&e&bghagbrdtlaespﬂ%saﬂm&’esﬁvmz ab#idgd2 PestaMd MP@nd source

d I d d
M Dia TS Frrperioes fold LeeloRie FausTeRE T as . & Afas ra-
MPSf RagIL £QIMITALMPDNARISLOLISE (IFAMPIR ARHAdROd 24d11

gﬁge associated with 802.11b whil e Add23 may be
(s 1)at ed with 802.11g. [0041] Also in the present

(PRI, & B BUBEPI5 o onE el iy W pagmen

froAwmiBah, the untelsoll$iahd (ﬂm:wqrﬂglm toahe prodessutdl BsafddP3. The

oipserios 4030 TES roleadbs miresemyst FABR ISR Glgmings thet even
thbaghAdd @%)st MP 2618 @ éifal 081zeo | theMrdn agdih et @faﬁi@ﬁs?tﬂtended for
ysi.cal |i

Né’ d34) in assocjiation with h
iviags U rpRRT MAC sAdrssoeh MESGAAPE Foameisienthe higaifield
ggp 1 (Add41), and MP5 may b
en ﬁ’#g ‘%Xat a&fgr egz )gl (Add | g [0042] In %/hee

(1614515 ent eﬁdﬂmaigé, theHbrhataofstinie rsana gearsn drane uﬁethirethmsignal
RS Got be ASBR S A 698 1987 W8 Hoted
vAAGE 8d9 tolthe Ri¥mdthRayiestiinadd. The¥RanidtenGQItTELES ﬂfmﬂal ilay be
of MPl assigns the fields in accordance with Tab

a&atthpﬁa@onmgdawfaddlt@rm% frawtp.cachyps theAddb @ﬂd}l@gﬁmg the
S§d g]!}’%Ag@%%'\%}&§ rg%thepﬂgz or a gﬂ%eﬁ(cgél%ét)ion @f’jﬁ% :fddress

rocessor en transmts
fickisag @b MP aadeote WPR fiebds)) vi a the transm tter 117

t he tenna 00431, The er
[(fo'g%é, ves qf%”f‘?%%éﬁ*%t}g&lﬁe lgn%on?% IP?y %‘8"? Rere ¥ than one
MP QRS %ﬁ(i}ﬂ-?kﬁyoirel\fﬁ?oonﬂlﬁnﬁhﬁsﬁ S FoF ei:iﬁp@@ QVIH8 s Hbgicted as
managenen rane
commugmcatmg with MP2, MP4, and MP5. Accordingly, each mesh link between
each MP, such as MP2-MP3, MP3-MP4, and MP3-MP?5, is unique in the wireless

communication system with respect to every other mesh link. Since the mesh

management frame 200 identifies the destination MP, it is only necessary to
identify the address of a neighbor MP in order to uniquely identify the mesh link.
That is, in order to identify the mesh link between MP3 and MP4 in a
management frame transmitted to MP3, a mesh link identifier (ID) need only
specify the address of MP4 (Add44). The mesh link ID for the links between MP3
and MP2 is designated Add21 (MP2's MAC address), while the mesh link ID
between MP3 and MP4 is designated Add41 (MP4's MAC address), and the mesh
link ID between MP3 and MP5 is designated Add51 (MP5's MAC address).

[0047] For example, MP1 may transmit a management frame to Add33

9-



and determines that it is not intended for MP2. The
processor 115 then updates the fields in the
worecvagesent franme and transmits it t o MP3 (52D0T/USINEE17447
MP2 communi cates with MP3 through the physical |ink
identified by MAC addressAdd32, the processor 115 of
j dest
ey S e L AR
orr tide mech Snkrbetwdd ME3 drel Mﬂ?@: IS&BQ:EEMHSVVEOIIIdé)IedéentiﬁBd as the

D Wi g%ﬂl@?ea}a\g?;egt glaaalgeabl l\h)ﬂj IBXAs\d d 3% %R%%Pg%ﬁk ﬁg ?or MP4
(Autrl1h if SAYeMe ﬁlmqﬁlg%ﬂbnﬁﬂ)@chéf!ﬁ@ Pettedd BIFH adPSIP4. This may

receives the transmtted management frame fromthe

beneeomplished byrrithesradsing ap extensigetothecpasagenant fspme 200
tl%ﬁ 1nci—lnfe PGRC AR’ hﬁﬂ'mt c,nNBg elgl%ﬁgﬁﬁu% ﬁht he Qﬁ{rlvgﬁt in an

afe and det er m nes
iffomhaltiors elemenlt (XR). zer o, the managenent frane is

qoRBE3s) * pUfmabEe: RESiERmPar o AT Y Soiapgd to ¥ Boup o
n:ﬂs@ﬁtlin!k@‘ih eric2d6l {mlfﬁ 5 grf,]g@ 4B Maludis) gl@fdrﬁggfsﬁﬂlrmml gure

he manggemant rane used in the signal diagram of

GFagmsla link £D £9 igeseignpe do Hrpmesh dinkghebween MPEand pl of its
n?:% higF E/ﬁ’s (@ﬁ!»% \i\?f’!i aﬁﬂc?ﬂﬁ%t)m’ﬂ?erggﬁg%hmﬂifﬁe% lihi 28099 is
e r ame e

manageien ormat m ‘altere
identifiedda Mlé‘:},a’dvdeﬂ] mn@mimlﬂrﬁtahnlﬁﬂslsoaatailwth\w2 fN[B4,caind
I\)Q%di cating the SA, the Add2 field indicating the RA

any other conbination of the address fields or Dest

[(M'zl9§in d squpafe Mhdwsd Hanak0R4s] frikele®00Imeifibd td mt;nlde mesh
qure 6, sonme MPs 110 may have nore than one NP wi

hsmk. ldﬁl’f#ﬁ\@}mar elheymeppgemeRlairame. inpydess Arpne conpe) § ﬁe%d 610,
SHERASFTER0 Y LR 530, M4 P48 PhgaT RSy, sequnce
com2elMRI(d GEP3ANR4 fiekh870/Rexyldel, field 680 aquﬂeframetChecksum (FCS)

| S m Wit h ect, t.0 eve
g} G0, BRyRa 1l B B TR oo R P a8 e 0
fieleedd fi £Rditibe 161685 pa3abad684\PIn tHis bmbodinyertaRSBamNY chitrol
field 610 may specify to the destination MP how the payload field 680 is to be
decoded.

[0050] In an alternative embodiment of the present invention, the mesh
link ID field may be provided within an information element. Figure 8 shows an
information element 700 modified to include an element ID field 710, a length
field 720, a mesh link ID field 730, and management information 740. In this
case, the management information, such as a measurement request/response,
action request/response, or the like, may be transmitted along with the mesh link
ID to the destination MP in order to uniquely identify the mesh link upon which
measurements/action is requested.

[0051] The present invention may be implemented in any type of wireless

communication system, as desired. By way of example, the present invention
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identify the address of a neighbor MP in order
touniquely identify the nmesh |ink. That is, in order
wao o0o6dzasrd fy the mesh |ink between MP3 and MP4APCTIUS2006/017447
managenent frame transmtted to MP3, a mesh |ink
identifier (ID) need only specify the address of M4
{
b iR SeR o 1351 OO VP RS i ey, e AR of
wmeladss bomhnﬂrﬁ):ettmn/ee'etemxlﬂﬁleandsewmve@tlde smagmscebb mddamented

MR4's MAC add Qa and the nmesh 1ink I? en; %t n
QTR oo RO AT PO RRCT AP BEEPR fertio
flrOeAhal We m%;ﬂ@mbﬁtedl\ﬁi affE)itdgratednditcudt, aok ge I’ﬁiﬂhpplication

frame to Add33(NP3) %EQ ti ng, measurenent _reque

spesHiqreingeerAtad corrmy BRI PRRERAAL { TS h logical
p dggm | Faf Qte'\ﬁ%aiﬁggP trﬁgltﬂﬁg IWAM$CQe1QecomI\I/)|§)nents, or a

as the mana errent frame need
canbipatips @uf ilytegtvéedmls“mltGSh LRGAGH ranldRhsqrAtmabn)pqnﬁntisb er

nlqu n the | ink.bet
0Bty iRt et s SRS TR MG praaSs Hodentiop ave
désﬁtrith& 1ﬂfﬂ{€$ﬁ@f@fﬁd érﬁ]&mim%ﬁﬂs ihhﬁ&*tmlﬁ]l@k Uﬂﬁblﬂalﬂﬁnmhh feature
link 1D or i_ncl udi ng. t he nesh I|nk ID i
oF HREIAELCR beckeerong (EFhoy CRAaTLaY {4SMERS) A Glomgnts of the
pf@?él&gg JRE3Y; ﬂeﬂ{‘s) | STRY VR2%i0RS SdoBiMifHatiOn AP WP R{thoBE Biher

in or er to identify that group. For exanple,
featiemsramlgelements ofbthe presentsinventiesh F@mkxanliplggm g preferred

Agshane t he nes h | inks bet n_M33..a

REBRASH oiRLe (Redny e LR oy UARF B a8ty =
ufiRffe ks 1inR 199 HowesentthkigesH HﬂE&nay talsoethd 1dentified by the
reco n|ze all_the links associated wth $P2 MP4, a d '
degbmnationo MF] addzesscconpledsWthy anpredgtareriped extRnsig or by an
uﬁﬁﬁbflfi&ﬁ 13&%1311‘?&] HilR aF%SrthbxﬁlﬁLﬁﬁ#@é}tg'efléﬁﬁEd ﬂﬁdef[fi% the mesh

agenment frane includes a frame control field
lidkr 3he oanddre hdrded masddtlufe theMegDaddyedas @ eded feorn; Wthh to
AddS fl,eld G5 quence control field 660, Add4 field
QV1 glﬁP%§§'680 and franme checksum (FCS) field
690 The payload field 680 is further extended to

include a nmesh link ID
S ! Embodiments

1. A method for transmitting management information in a wireless

communication system comprising a plurality of mesh points (MPs).

2. The method of embodiment 1, wherein a first MP transmits a
management frame to a second MP, wherein the management frame includes a

first medium access control (MAC) address of a destination MP.

3. A method as in any preceding embodiment wherein a second MP

receives a management frame from a first MP.

4, A method as in any preceding embodiment wherein a second MP
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field 682 in addition to the payload 684. In this

enbodi nent, the franme control field 610 nay specify to
wo b@edzsrd nati on MP how t he payl oad field 680 PET/US200€017447

decoded. [0050] In an alternative enbodi nent of the

present invention, the nesh link IDfield may be

| A I: tion elenent. Figure 8 shows

d%%%%%%%ﬁ%ﬁ?lgﬁﬂ% g%%n 00 nodified to include an

element IDfield 710, a length field 720, a nesh link

IDfjeld 730, d panagenent,. i nformation 740.. I n thi
casd t hés FREHBLABIT ShR RBGrE PPl aYhiprein  second MP

uPfBASY h ARz RAY ASd i BRAREEnd FIT d2ErThiR@Y BSE hbe:S BestERtion
or the like, my be transmtted along with the nesh
MR.nk ID tothe destination MP in order to uniquely
identify the nmesh |ink upon which neasurenents/action
is requested. [0051] The present invention may be
i npl &entledchdathodny it ype poécedingeémbadinmEminwherain @second MP
system as desired, By way.of anpl e, the present
RS ARG E BT PR CUIIdMERy type of | EEE 802
type systemor any other type of wrel ess
conmuni cation system The present invention may al so
be i fpl en‘exametiélalody ap inemy\peeeding eraBodimen pibegein agranagement
nj 0 [ [ f ;
S 0%, £ JBLREARan e Bofy B SR NP RN, B oL ppRKey of
addreapfieldsat i on specific integrated circuit (ASI O,
multiple integrated circuits, |ogical progranmable
gate array (LPGA), nmultiple LPGAs, discrete
conpgnent &, m@hod a8QARNGPrbQAIRY etBbdeic SFheFbinCalHédtmation
LPGA(s), and discrete conponent(s). [0052] Although .
MR feldegualsaeraifa repadvimsMP éf netipedestingtinn M oad eawHs gpeifa
' 5 f ed enbodi nents in particul ar
r%%ﬁ%ﬁ%?@?%%gﬁégggﬂ{ eature or el enent can be used
al one (without the other features and el enents of the

preferred, e dinments) or in.various.conbipations wt

b “ut houh SRR B d Ay duret M PRSP RE P olie MP
fie[W 6419 Rero @'a &% ASRIBIng MPais ot fLEduRee BIPAEN MRARIsdne if a

the present invention, specific nmesh links are

tragemittingNhip agsource MP.

10. A method as in any preceding embodiment wherein a first address

field is populated with a MAC address of a receiving MP.

11. A method as in any preceding embodiment wherein a MAC address

of a receiving MP is a MAC address of a destination MP.

12. A method as in any preceding embodiment wherein a second address

field is populated with a MAC address of a transmitting MP.

13. A method as in any preceding embodiment wherein a MAC address

-12-



uni que nmesh link I D. However, the nmesh |link may al so
be identified by the destination MP address coupl ed
wowah/1z18pr edet er m ned ext ensi on, or by an i ndePenus2v6/017447
identifier such as a random nunber generated
toidentify the mesh |ink. The random nunber may

ol JELEG BE MG Ao g a1

transmttlng managemsnt |nformat|on in a wreless

nicatio yst.em conpri,si ural ity .of
o e ( ArbpthodaS i By aphst g et mehbn b i B A gess
£i101i8 poplilatd BRER 4 BIAC HeMeS BN Hedtiraition MPa second M,
wherei n the managenent frane includes a first medium
access control (MAC) address of a destination MP. 3. A
et ol as hBudasth 869 BhdaRERAMRERL AKEIN, SuSBCRtss
MP r'ecei ves a nanage roma first M.
fieldtib pdpalatédwithya Mgt eddregs efbedinceMP.wherein a second
MPdetermines if it is a destination MP. 5. A nethod as
in any precedi ng enbodi nent wherein a second M

updat@es A HedTBEE HNin ﬁhﬁl’iﬁetefdnt@ ensRdaneMP wiriehnimadP is
it is not a destination MP. 6. A nethod as in any

ideptifed by Rlwselityrf MAGHGdEesseR second MP transnits a
managenent frame to a third MP. 7. Anethod as in any
precedi ng enbodi nent wherein a nanagenent frame
i ncl Udes Aanchdbed asmn myl\;ﬁeéedehgl erpod puentewhprefn @l figst MAC

d [ it s fie d as
adfigsdiditifitng PafkialREnE ina Bkt douthenGin Bisteth os o
wsﬁ:!rdv[m@iﬁegsedftaﬂmﬁa receivingMWP is not a
destination MP and equals one if a receiving MP is a
destination MP.

18. A method as in any preceding embodiment wherein a second MAC

address identifies a communication link between a particular MP and a neighbor
MP.

19. A method as in any preceding embodiment wherein a second MAC
address is a MAC address of a neighbor MP.

20. A method as in any preceding embodiment wherein a second MAC
address identifies a communication mesh link between a particular MP and a

neighbor MP in a wireless communication system.

21. A method as in any preceding embodiment wherein a management

frame includes a mesh link identifier (ID) field.

22. A method as in any preceding embodiment wherein a mesh link ID

field identifies a specific mesh link in a wireless communication system.
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9. A nethod as in any precedi ng enbodi nent wherein a

source MP field equals zero if a transmtting MP is
woeiea2sour ce MP and equal s one if a transnittPCURMB06/617447

a source MP. 10. Anethod as in any preceding

enbodi ment wherein a first address field is popul ated

wth a MAC address of a receiving MP. 11. Anethod as

in any precedi ng enbodi mrent wherein a MAC address of a

recéddvi nd WBthod a& iVAGyY adeteding exhbalinient ivhatdina thdnagement

Arret.hgld as in f;\n cedi ng enbodi nent wherein a
framedpefudesr @ag Of"ﬁéﬁi‘ii s popul ated with a MAC address

of a transmtting MP. 13. Anethod as in any precedi ng

enbodi ment wherein a MAC addressof a transmtting MNP

i s 2dvncramethodasip any poegedingembadimenstheseinasmesh Lipk ID

[ ocH in athird address field is

ﬁ%cﬁ)g%?gteggen\%m%&{ad‘w&oéﬁ]d%@és of a destination MP. 15.

Amet hod as in any precedi ng enbodi nent wherein a

f our address field is popul ate ith,a.MAC addres

of - 2% 0uomenied asgn SR REPROIP A Prdinent SASER Aot hnk ID
el e ghdreadd e Bifbrmakidelementient i fied by a plurality

of MAC addresses. 17. A nethod as in any preceding
enbodi nent wherein a first MAC address identifies a

par tg.cul . . . . .
oot ALyl RS MU A AR £ RARAMAC
addrese ddexgifiesb adéomemtinivhtiori linka ebeeend aVparticidac MP and all
@Sﬁﬁ%{/fg’es a comuni cation |ink between a particul ar

I Shei ghbor MP. 19. Amethod as in any preceding
enbodi nent wherein a second MAC address is a MAC
address of a neighbor MP. 20. Anethod as_in any

pr ec®di nd meband FrdpamiRrpedingenbedimentmerein 4 management

frame further comprises a mesh link ID field identifying a specific mesh link in a

wireless communication network.

28. A method as in any preceding embodiment wherein a mesh link ID

field is generated randomly.

29. A method as in any preceding embodiment wherein a mesh link ID

field is generated using a destination MAC address as a seed.

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

frame specifies a source MP and a destination MP.

31. A mesh point (MP) in a wireless communication system.

32. The MP of embodiment 31, further comprising a receiver.
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address identifies a conmunication nmesh |ink between a

particular MP and a neighbor MP in a wreless
weeornziscat i on system 21. Amethod as in any pPEDESioNgO17447

enbodi ment wherein a managenent frame includes a nesh

link identifier (1D field. 22. Anethod as in any

Preaadi g0 d TN e hihdAnBRRN31 oK bt Bblprising a

identifies a specific nes ink 1n awreless
transmitbércat i on system 23. Anmet hod as in any preceding

enbodi nent wherein a managenent frane includes a

payl oad field. 24. Amethod as in any preceding

enbar menln MIBRei i any®senhbddimehts BeI3@, iferther comprising a

extension of a payload field. 25. Anethod as in any
regei@eedi ng enbodi nent wherein a nesh link IDfield is

included in an information elenment. 26. Amethod as in

any precedi ng enbodi nrent wherein a second MAC address

i der5. f i dsx MR @snin eoptdf cmbaditebtst 3&Ed, durther icompaising a

MP and. all nei ghbor MPs. 27.. Amethod as_j. ny
piipebtinaRpbirrer R e et T S tef e

further conprises a nmesh link IDfield identifying a

specific mesh link in a wreless comuni cati.on )
net vits: k. Ao MBAgstiRoRna8f prabgdimente it h 2 PEpfessor is

coé%%ﬁg\%’%(ﬁ%%%ﬁ al trsrhitidrith Itggﬂsﬁlig ﬁriﬁ%ﬁg%%érﬁ FERALY -

as I n any precedl ng enbodi ment wherein a
mesh Iink IDfield is generated using a destination

MAC .add .seed. 30, t hod i '
et et M2 AR S5 o e IR o cfadf Bosgealen
frafd iaeluliBs aMAG diRisbdsvftal dustiMBtios MPAMesh point (MP)

in a wreless communication system 32. The M of
enbodi nent 31, further conprising a receiver.33. An WP

as i4g anyPivieRogl RN LE erbodimedtd 3 NST vARIBH 8ii8cddsor is

configured to receive a transmitted management frame from a receiver.

39. An MP as in any of embodiments 31-38 wherein a processor is

configured to determine if an MP is a destination MP of a management frame.

40. An MP as in any of embodiments 31-39 wherein a processor is

configured to update management frame fields if an MP is not a destination MP.
41. An integrated circuit (IC) in a mesh point (MP).
42. The IC of embodiment 41, further comprising a receiver.

43. An IC as in any of embodiments 41-42, further comprising a

transmitter.
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transmtter. 34. An MP as in any of enbodinents 31-33,
further conprising a receiver. 35. An MP as in any of

wepdved2sent s 31- 34, further conprising a proceBGDUS1006/017447

communi cation with a receiver and a transmtter. 36.

An MP as in any of enbodi ments 31-35 wherein a
ProGESsSsSon . i $~C hsa :
o ¢ 2 JGr8UT b 0L bALGAhAR, S SRR, Ehmblising o
reegivedi nents 31- 36 wherein a managenent frame includes

a MAC address of a destination MP. 38. An MP as in any
of enbodi nents 31-37 wherein a processor is configured
to rgcei wa aCt4AMSs Nirdyt 6fl effivoaaemet 4 -1 meufth@Mcémprising a
receiver. 39. An MP as in any of enbodi nents 31-38
PIRERSSET H eppmyaicasiop Wikh agasqiver-any 2 brapsmittiine i f an

MP is a destination MP of a managenent frane. 40. An

MP as in any of enbodi nents 31-39 wherein a processor

i s cinfi dur 60 dsoirupdatef erabaljeests 41rddnwheiedh ds procesgor is

M2 is t desti nati. . 41, . i nt t [ it
Bl o R R i LGB
41, further conprising a receiver. 43. An IC as in any

of enbodi ments 41-42, further conprising a .

trarfsi t tay 1Gps WlamCOﬁ@mh‘?dHﬁ?ntéf“e%d%ﬁ% & management

t: =1 r ' A5 IC as in any of

fre ot HAR o BBt M & processor i
communi cation with a receiver and a transmtter. 46.

An 1 C as in_any of enbqdi nent.s 41- erein a .

pr ocBssorl ;80%%H @We%d‘?rgg%%mef‘%ﬁ ii“%%g?&‘ﬁﬁlfltaelp Teggssor 18
cdofised to FecBRB AURARhitiddamBnademert¥ frifedforh A 1@B¥iverf.

enbodi nents 41-46 wherein a nmanagenent

49. An IC as in any of embodiments 41-48 wherein a processor is

configured to determine if an MP is a destination MP of a management frame.

50. An IC as in any of embodiments 41-49 wherein a processor is

configured to update management frame fields if an MP is not a destination MP.
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frame includes a MAC address of a destination MP. 48.

An | C as in any of enbodinents 41-47 wherein a
wEe@erssty is configured to receive a transm tP€OHUS2006/017447

managenent frame froma receiver. 49. An IC as in any

of enbodi nents 41-48 wherein a processor is configured

to deternine if an MP is aCiddM%ation MP of a
Wﬁ@%ﬁg%‘édféa”& 50. An IC as in any of enbodi nents

- whereln a processor is configured to update

manage e dt mbtlardefof trndmiitingamaiv@gdmentonfeambdim ina wineless

COPPRH&WP/B NP R g S e Atk oGS bt (e tbe method

pication system conprising a plurality of nmesh
p0| nts (MPs), the method conprising: a first
tr ansm t 8 fiegt MPalragemiings 2 apenagsment dame i'lVFﬁ second MP,

whBeE ek gﬂ} J.r,l.?ﬂpgzme d{émms a%.lsv i@l ddesls dFRdioY MIAC)

access e ress estination MP, the
adresna\Pdestiomition g Py he rranagerrent frame fromthe first

VP, tho Bt oA RAET G i hasm ke PR U teR e

second MghégéRhHTME Hetdrniifingaf itf idehel dsdtimeisroMPYP; and
the secondMP transmtting the managenent frane . to a

third mPthesecpnd MBrupdating the manageeat Eiamq Héhe second MP

dSBPARITE sﬁd’tacgsdbg,gﬁé@&fm%tlnatlon WP field, a

sour ce urdality of address fiel ds. 3.
The meth che eécondai[mwnmttmgmhehaamwmwrme hePe thied §1P.
equals zero if a receiving MP is not the destination

MP and equals one if the receiving MP is the

destg nat it AEthod. ofmemnﬁwmﬁbm&h@ hainAgemehe fitinie indkides a

source MP field equals zero if
destination MP field, a source MP field, and a plurality of address fields.

3. The method of claim 2 wherein the destination MP field equals zero
if a receiving MP is not the destination MP and equals one if the receiving MP is

the destination MP.
4. The method of claim 2 wherein the source MP field equals zero if a
transmitting MP is not the source MP and equals one if the transmitting MP is

the source MP.

5. The method of claim 2 wherein a first address field is populated
with the MAC address of a receiving MP.

6. The method of claim 5 wherein the MAC address of the receiving
MP is the MAC address of the destination MP.
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transmtting MP is not the source MP and equal s one if

the transmtting MP is the source MP. 5. The nethod of
web@smeB®7avherein a first address field i s popuP@r/Es2006/017447

with the MAC address of a receiving MP. 6. The nethod

of cla|m5 wherein the MAC address of tﬁs r?_c rPé’%
i s t/he MBeaepthed of ¢lping Ravhprel 413qc0Bd aflfreps fip Hisged

Wﬁﬂtﬁéw%}g@f@ggkgtﬁa ggﬁqggﬁdr ess field is popul at ed

ress o atransmttlng MP. 8. The
met hod of claim 7wherein the MAC address of the

transmtiin [ h dd h ‘pre
o “Hhe nihnduthrd et TehrBR AR ad st mittine
Mﬁs@ﬁ@M%ﬂdﬂs&bf%ﬁ@sMQ&mr ess of a destination M.

10. The nmethod of claim9 wherein a fourth address
field is popul ated with the MAC address of a source

THE l;ﬁr@cth%@ (il)f af 1151I 'P{V'ﬂraﬂé‘l‘ﬂei &lif 38dNEs | ﬁ%ld is _Ipogulated

[ dent [ f| ed by a ur al MAC addr esses.

withtthe M1AC acdldaesmofh dnh’aneiwn MR.i rst MAC addr ess
identifies a particular MP in the wrel ess
comuni cati on system as a master MACaddress of the M.

13. 1fhe mMhkhA&thed of tlRimolwhefedi gifsurdh sddedd fCis populated
address identifies a comuni cation |ink between the
wizhithe MpGradgressiod agoretiedbor MP. 14. The method of
claim 13 wherein the second MAC address is the MAC
address of the neighbor MP. 15. The nethod of claim 14
wherldi n {The msetbod dfélainadovlessin ateMil isidentifias by a plurality of

W& cation nmesh |ink between the particular MP and
¥5or VP in the wirel ess communication
system 16 The net hod of cI aim 15 wherein the
managenent frane .includes
. The method of claim 11 whereln a first MAC address identifies a
particular MP in the wireless communication system as a master MAC address of

the MP.

138. The method of claim 12 wherein a second MAC address identifies a

communication link between the particular MP and a neighbor MP.

14. The method of claim 13 wherein the second MAC address is the
MAC address of the neighbor MP.

15. The method of claim 14 wherein the second MAC address identifies

the communication mesh link between the particular MP and the neighbor MP in

the wireless communication system.
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mesh link identifier (1D field, said mesh link ID

field identifying the specific mesh link in the
woweoehzs39 conmruni cati on system 17. The net hodP@f/us10aé/m7447

16 wherein the managenent frane includes a payl oad

field and the nesh link ID field is an extension of

t he 16ay| 3he metbpd of cigim 15 whereindhe granagament Gamgedpeludes a

mé%he %ﬁ%ﬁiﬁex&ﬂéﬁ&rgg) 'fﬁiltﬂ égﬁf’d *&%1161' i %rﬁe 1de@1ftﬂ§1'ﬁ§tt'hg pecific

ereln

mes€ic ink iChea ddredsss coteminitatéon systenmmuni cat i on I i nk
bet ween the particular MP and all nei ghbor MPs. 20.

The net hod of claim 19 wherein the managenent frane
furtiver %@Hﬁétﬁ@& ofclans N6 WhkeindBe hiafﬂa@ém(eh@raﬁieﬁhdl,udes a

said nmesh link IDfield |dent|fy|g}% t he spemﬂcqﬁf
payiload fieldtamsl therraeshskinle Sihfield 50 exensien optheonaylepdiield.

nmet hod of claim20 wherein the nanagenent frane

includes a payload field and the nmesh link IDfield is

an a8 enghemethod béclpiay 16 sdhefdie tlak mash liftk ED fieldie ihaldided in

ch%ijQ wherein the nesh link IDfield is included in
an, infPHRAHAR f1emEY enent. 23. The nethod of clai m 20

wherein the nesh link IDis generated randomy. 24.

The nethod of claim23 wherein the nmesh link ID s
gene¥9at edhegnethod wéclaim (12 veherein aviecondiH s addresgidegifies a

t
S L R e S S L P o A
Wi rel ess comuni cation system a nesh point (M)

o e mtieateBia s i A TRECHL s e s tppEAER A her
c&ﬁﬁﬁ%@ A thesh 1iMk edeit i el (D) FeRE R8N edlSliARID ifi@ld iddntifying the

control the transmtter to
specific mesh link in the wireless communication system.

21. The method of claim 20 wherein the management frame includes a

payload field and the mesh link ID field is an extension of the payload field.

292.  The method of claim 20 wherein the mesh link ID field is included in

an information element.

23. The method of claim 20 wherein the mesh link ID is generated

randomly.

24. The method of claim 23 wherein the mesh link ID is generated using
the destination MAC address as a seed.

25. The method of claim 1 wherein the management frame specifies a

source MP and a destination MP.
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transmt a managenent frame; and wherein the
managenent frame includes a nedi um access control
w@ ae12mddr ess of a destination MP. 27. The MPPEI/USI006/0m7447
26 wherein the processor is further configured to
receive a transmtted nmanagenent franme fromthe
receiver, determne if the MP is the destination MP of

R F R

wirel eSSa@emmm, cation systemconprising a plurality

of mesh paints I\/Ps%q each MP including an integrated
circuit m’f}n%&&% dn a receiver; a transmtter;

and a prQCeRR&isot rincaﬂiﬁﬂiﬁhféﬁhbﬁ nwi/bht bothOtle kré®iver and the
receiver and the transmtter, wherein the processor is

treusthitbers sthereincibetprotessomist qonfigrrad tor canral tha dpansmtter to
trgﬁ%q% ga"r%%tna%ergg&t frg& &Q&ar ei n the managenent frane

Fum access contr ol (MAC) address of a
desti nat mréiﬁ tha Snarkpendeft fifaned michnd28 awhedisinmatdess control
(ﬂ§ce or ' furth [ C flgured to receive a
rarre fromthe receiver,
determnelfan VP, |nvvh|chtheIC|S|ncIuded is a
destination MP of the managenent frane, and up dat t he
man aajeneﬂbefMBmi chaim 2fsWhereim ghe processpis flwéher configured to

recelve ancaetu]ls%]lt%ﬁ ‘management frame from the receiver, determine if the MP
is the destination MP of the management frame, and update the management

frame fields if the MP is not the destination MP.

28. Inawireless communication system comprising a plurality of mesh

points (MPs), each MP including an integrated circuit (IC) comprising:

a receiver;

a transmitter; and

a processor in communication with both the receiver and the
transmitter, wherein the processor is configured to control the transmitter to
transmit a management frame; and

wherein the management frame includes a medium access control
(MAC) address of a destination MP.

29. The IC of claim 28 wherein the processor is further configured to
receive a transmitted management frame from the receiver, determine if an MP,
in which the IC is included, is a destination MP of the management frame, and

update the management frame fields if the MP is not the destination MP.
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