[ 00011METHOD AND APPARATUS FOR COORDI NATING TIM NG I N
A W RELESS LOCAL AREA NETWORK [ 00021FI ELD OF | NVENTI ON
(00081The present invention is related to timng in a
wi rel ess | ocal area network (W.AN). More particul arly,
the present invention is related to a nethod and
apparatus for coordinating timng in a W.AN.

[ 00043BACKGROUND [ 00051The 802. 11s standard provi des a
means to forma nesh wirel ess backhaul with 802.11
wirel ess | ocal area network (W.AN) technol ogy. Mesh
networks are al so known as nulti-hop networks, since
packets m ght be relayed nore than once in order to
reach their destination. This provides a different

par adi gm as conpared to the original WAN standard,
whi ch addressed only star topol ogies for stations
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basi c service set (BSS). The original W.AN paradi gm
may al so be referred to as "infra-structure node.'
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COUHRA 1%14139 &)ﬁnect the wireless mesh segment to a wired LAN segment, or it can
be another MAP attached to the mesh network. In this manner, legacy STAs can
operate in WLAN mesh-enabled backhaul networks. Essentially, an MAP
functions similarly to a typical AP to serve STAs in its BSS and as a wireless
bridge, or MP, to receive, forward and route packets through the backhaul mesh.
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and tinmer through the use of the beacon franmes. This
COML11011BSS tiner value is often used as a Ernest anp
or reference time interval by STAs when reporting
events and neasurenents to the AP or by the AP when
appl yi ng actions to change radio settings in the STAs
or the BSS. Sone of these actions and features are
provided in the | EEE 802.11h, k and v amendnments. For
exanpl e, all of the nmeasurenents used for DFS and
regul atory radar avoi dance, such as Basic Request, CCA
Request, RPI Hi stogram Request, and the |ike, specify
a start time for each neasurenent. Al 802.11

measur enent reports, such as BPlI Hi stogram Report,
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MAP and formarded to a netmonk based Networ k Manager
(NM is translated into a timng value that is al so
meani ngful to the renote NM Because the renote NMis
not know edgeabl e about the BSS tim ng val ues used by
the STAs when connected through a nmesh, unless the NM
is residing on one of the tier-1 nesh nei ghbors, the
NMis unable to utilize the timng informtion.
[0012] Accordingly, this [imts the useful ness of
exi sting signaling procedures when collecting radio
nmeasurenents from STAB or when trying to coordinate
changes in radio settings through the Al" for STAB in
the 1188. Effectively, this limts inplenentation of




100131Therefore, it would be advantageous to translate
BSS timng values into nesh timng values in order to
enabl e i npl enentati on of network managemnent
functionality through 802. 11s-enabl ed W.AN nesh
backhaul s. SUMMARY OF THE | NVENTI ON The present
invention is related to a nmethod and apparatus for
coordinating timng in a wreless conmuni cation
system that includes a (STA) including a basic
service set (BSS) timer in comunication with a nesh
access point (MAP), 5 and a network managenent (NM
entity wherein the MAP and NM entity include a nesh
timer. The STA transmts a BSS tinmer information
negéﬁgét%%wwrewﬁé?MPmab@@ss timer information
mefwage i ndigdes sao%ﬁemrcomaiuu&an&i@sﬂvmﬂoe&&ma
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15§§§i E&ﬂtﬁgs L@Sﬁ&%ﬁ | 8885 chﬂtfaﬁfslmté‘ﬂ% %Sﬁggéecomfams two

at g’%&p iﬂ)g anl\ﬂABSSfi contams one STA 140. It should be noted that any number
of STAs 140 may be included in any BSS. The STAs 140 are in wireless
communication with their associated MAP 120 of their BSS.
[0011] Currently, there is no mechanism where a timing value reported by
a STA in its BSS to the associated MAP and forwarded to a network-based
Network Manager (NM) is translated into a timing value that is also meaningful
to the remote NM. Because the remote NM is not knowledgeable about the BSS
timing values used by the STAs when connected through a mesh, unless the NM
is residing on one of the tier-1 mesh neighbors, the NM is unable to utilize the
timing information.
[0012] Accordingly, this limits the usefulness of existing signaling
procedures when collecting radio measurements from STAs or when trying to
coordinate changes in radio settings through the AP for STAs in the BSS.
Effectively, this limits implementation of such radio measurement or radio
management functionality to the AP itself. Additionally, in wired WLAN
backhaul networks, the most prominent implementations favor centralized
network management functionality for both cost and performance reasons.
[0013] Therefore, it would be advantageous to translate BSS timing values
into mesh timing values in order to enable implementation of network
management functionality through 802.11s-enabled WLAN mesh backhauls.
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information to the BSS tiner information nessage; and
forwardi ng the nodified nessage to a network
managenent (NM entity. I n anot her aspect the
present invention provides a nethod for coordinating
timng inplenented in a network managenent (NM
entity, the nethod including: 420tgansmtting an
instruction signal to a nesh access point (MAP),
WOBIMMARYHQRF Thie INVENTHON:i gnal i ncl udes instructions

TS re Rl  ertB G telided o cmodlfiod e BrpArdl| ¥r orcinating
t timinggino& fwiedless Obnﬁ’tﬂguc{ﬂgg‘n uér?dleerEFt t?%ﬁl?lﬁéb%\' (SFAY ificluding a
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be under st god unction W th the acconpan
dMesh dirernhBe ST THA fransmits arBgartimar infasmatian \me&saa@go the MAP,

SO O P8 SE SRR Rl Yl B8 Bt Ao, T
sMAR tecebes thg BIBIWwr; information message and modifies the message
The MAP forwards the modified message to the NM entity.

In one aspect the present invention provides a method for coordinating
timing implemented in a mesh access point (MAP), the method including:

receiving a basic service set (BSS) timer information message from a
station (STA), wherein the BSS timer information message includes a BSS timer
value;

modifying the BSS timer information message by attaching MAP timer
information to the BSS timer information message; and

forwarding the modified message to a network management (NM) entity.

In another aspect the present invention provides a method for coordinating
timing implemented in a network management (NM) entity, the method including:

transmitting an instruction signal to a mesh access point (MAP), wherein
the instruction signal includes instructions directing the reporting of timing values;

receiving unmodified timing values from the MAP; and

deriving timing offsets for the MAP.

BRIEF DESCRIPTION OF THE DRAWINGS

A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

Figure 1 shows a wireless communication system containing a wireless
local area network (WLAN) mesh network and a plurality of basic service sets
(BSSs);

Figure 2 is a functional block diagram of a wireless transmit/receive unit
(WTRU) configured to coordinate timing in the WLAN mesh network of Figure 1 in
accordance with the present invention:
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Figure 2 is a functional block diagramof a wreless
transmt/receive unit (VWTRU) configured to coordinate
timng in the WLAN nesh network of Figure 1 in

accordance with the present invention; 4a

Figure 3 shows a w rel ess conmuni cati on system

containing a WLAN nesh networdg a®d a plurality BSSs
perform ng a nmethod for coordinating timng in the
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[ 00251 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [ 0026] When referred to hereafter, the
term nology "wireless transmt/receive unit (WRU)"
includes but is not limted to a user equi pnment (UE)

a nobile station, a fixed or nobile subscriber unit, a
pager, a cellular tel ephone, a personal digital

assi stant (PDA), a conputer, or any other type of user
devi ce capabl e of operating in a wireless environnent.
When referred to hereafter, the term nol ogy "base
station"” includes but is not limted to a Node-B, a
site controller, an access point (AP), or any other
type of |nterfaC|ng devi ce capabl e of operating in a
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(0031)Figure 4 is an exenplary signal diagram 400 of a

STA 140, MAP 120, MP 110 and nesh portal 130

perform ng a nethod for coordinating timng in the

wi rel ess comruni cati on system 300 of Figure 3.

Al t hough a nore detailed nmethod wll be described

bel ow, in general, the SPA 140 transmts a BSS tiner

nessage to the MAP 120 (410). The BSS tiner nessage

may al so be referred to as a "timng" or "tinestanp"

nmessage. The MAP 120 nodifies the BSS tiner nessage to

an equi valent tinmer nessage (420) and transmts the

equi val snt timer nmessage to the nesh portal 130 (430).
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[0032) Figure 5 is a flow diagram 500 of performing a method for
coordinating timing in the wireless commmunication system 300 of Figure 3. In
step 510, a STA 140 transmits a message containing BSS timer information to a
MAP 120. In particular, the STA 140 transmits the BSS timer information to its
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[00341The MAP 120 forwards the nodified nessage to a
net wor k managenent (NM entity (step 530). In a
preferred enbodi nent of the present invention, the NM
entity is the mesh portal 130. However, the NMentity
may al so exist in other devices besides t he nesh
portal 130. lithe nodified nessage is being routed

t hrough unsynchroni zed MPs 110 to the NMentity (step
540), then each unsynchronized ME' 110 nodifies the
received tinmer nmessage before forwarding it to the
next MP 110 or to the NMentity, in the hop (step
550) . [0035] For exanple, referring back to Figure 3,
the STA 140 in EBBS transmts its BSS tinmer nmessage to
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TOSF3ge ?rgate% RE RABIAB 320 dpsqdoen %owﬂnmﬁfgase
nes@ag%lﬁwnﬁheSQAHHthMlA&w1m£$M£ﬂmaﬁhhhnﬂﬁﬂﬂAPm@Dﬂmn

V arldRid¥d thBirtidien 2813 H kabBiv & HorBibe STARD, x%w@nfe;m%h@ﬁ&m
BSS tlne val ue

th al ent 0 the nessa

¢ oL PR so TP o SO b Ak omRe
al messgasn diha equizalpahtimer yelng saly alse te imnlutiévbintvmg lentapprdating
Vajrhie, ar&deia%ﬂ@rcﬁla dﬂgﬂa@ﬁm@aﬁi ay KRS ﬁlgﬂéa%ltﬁﬂasd

an e e ar agr am 600 STA,
SiPbisR R g SR RO nar | ngy
tlﬁmﬁﬂ in ﬂ%@ MitPe 125 forwerdsuthiec mbflifind Syetagn 808 wdtwork

Fi @efdzeRient mmféh@ﬁﬂ@%ezaw trh a PR&EREL eﬁmgﬁédfi%rlihe%esbﬂe
or %%%n mf'lhes h por {}'ﬁ'l s P r%:?\gglenﬁu - S V?ﬂnﬁ’ﬁmggtéﬁénatyo
t h@‘swmmt ipghepdeyices hﬁq@eﬁxme@wh pyrtaiapOcHithe mpdifiedamegsade
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[0035] For example, referring back to Figure 8, the STA 140 in BSS3
transmits its BSS timer message to the MAP 120 associated with BSS3 (depicted
by the solid arrow). The MAP 120 modifies the original message received from
the STA 140, and forwards it to the NM entity (mesh portal 130) via MP4
(depicted by the dashed arrows). If MP4 is a synchronized MP 110, then MP4
may forward the modified message received from MAP 120 to the mesh portal

130 unaltered. However, if MP4 is unsynchronized in that it utilizes a different
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[00381The MAP 120 forwards the tim ng nessages to its
associ ated STAs 140 wi thout nodifying the timng
nessage (620). The MAP 120 forwards this timng
nmessage irrespective of whether encapsul ation or
re-buil ding of the nmessage occurs at any internedi ate
forwardi ng points. 100391The nesh portal 130 transmts
an instruction signal to the MAP 120 (630). The
instruction signal, or polling signal, contains
instructions for the MAP 120 of STA 140 to report at
sone time intervals BSS-nmesh timng offset val ues or
absolute timng values to facilitate the NMentity in
deriving tiner offsets for all MAPs 120 in the system
wi ipehresiharthe BethWLAR, ehopiMEA mpdifiesfhe mestage repgived from
| rt&taMthnrrﬁmat@fotvm;ﬁﬁ:@edtoftm mbdteportbA14010, t he MAP 120
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p Girhér vahiengfitls fietegiivaleRGBSS fitied Gdlud breatGEA tHeléyuivajmt BSS
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The s ?1 on nessage | nc‘f Eduels a conmon

r e@@ﬁsmmw efcaeytleteb@e%@ onyprdipg PERSt he whol e
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thﬂmdyn@hmmgwﬁaMﬁnﬁwﬂﬁﬂsﬂ@ﬂmuéﬁﬁbunp@ﬁﬁﬁéhnu&bﬁﬁﬁsﬁran
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SRR e TomEhe A LA0! i MAS 1Al bomips o pstruction
r ea‘imakmme SBA k4000t An abazblutstnmhg rsighteinélode aaiuhmgfe_tfe'ew
emwilx?dm(fgar%ﬁ Bn BREEAN ?nééée& %lgﬁgg Q%lo%ﬁieﬂo%m{ &a§@9mﬂmﬁ?ﬁ§ﬁ
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timng values in messages such as measurenments, it can
be used in a larger context, -&uch as forcing aII MPs

110 or STAs 140 to synchronize to the sanme tinmer.




[ 0044] I n anot her enbodi nent of the present invention,
a STAto SPA tinmer exchange is used that is based on a
time offset value. In this nmethod, the destination
device for a forwarded nessage that contains tiner

val ues exchanges tinebase information directly with
the source STA which originated the forwarded nessage.
The tim ng informati on exchange woul d establish the
current tier offset between source and destination
STA. The variable propagation delays would be
accounted for across the nesh fromthe source device
to the destination device. Alternatively, the tiner

of fset information could be obtained by tinme stanping
anSPrERjRing tiger vRlves issreprivedAtapy desfingticr Agwen: éh"o‘}“BB‘E‘?Pn
t héevica iiiz3Creqiidht tosd tuaaWMmanegememaﬁ:enﬂ timer effsaX bétpleen than

¢ enEseg poBRRRAN %&E?%ﬁ% n B S RRSERE Sk iy
vl tropslatgpreceiyed Limgr BRP 128 equd ‘?Péy 1er: ylug for the
I aglésfmanc(nL&)ncéJﬂoéaaWebise( LS) franmes, as well as via

nefy 1k managensnt {;L%In%fa% §lﬁ§,éac£algg§.n%wy%ﬂvl% eﬂaRane

t he i1iona
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r o&gw&gngjt o}ﬁg §ésgg@iln§ Hgscri bed. (00461Addi tionally,
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[ 00481Sui t abl e processors include, by way of exanple,
a general purpose processor, a special purpose
processor, a conventional processor, a digital signal
processor (DSP), a plurality of mcroprocessors, one
Oor nore m croprocessors in association with a DSP
core, a controller, a mcrocontroller, Application
Specific Integrated Crcuits (ASICs), Field
Progranmmabl e Gate Arrays (FPGAs) circuits, any other
type of integrated circuit (1C), and/or a state
machi ne. 100491A processor in association with
software may be used to inplenment a radio frequency
transceiver for use in a wreless transmt receive
unProrqepfimedelays wpuld hei asapted(foperogsethaimpagh fromy the source
st @dvica o the dkitiatied duvick. AlRfidtivelypthe (RNEYfsebihfonytidinstild
#ttﬁfx %ﬂt&g@yanpgvelﬁ§@ﬂmhr§s t%b%h% ?Qbs%hle bg
nD es i n_ hardware an war e h
asb%helaerfe destimetinpwices- p avg example, pryegprghkeacep or
spaa&eémhnmmganessdgbaiay(ha rebeived.e, a speaker, a
m @b@d?honemmg&mgm%ﬂy@ £LUPREARAZH 30510, fifimech
oar uet oot

headsagt a e npdul e, a freéquency
a9 “(al’!l\ﬁ““q’a‘ﬂ? Fyﬁﬁ RtL2)pr| Pﬁ‘ﬂ'lqal It?’??ﬁ“ﬁ? i €pt &y
( LetsBAvorki synayennmitt pro&ugolsr gahi os |SNWP - ever tIH pgd dibed tike.

( %%eranaﬁys (gxpu Qi thﬁ HiyOhd élhn%ﬂ;h% foulds a,%@feﬁn ?hérﬁgbﬁ
R R L o

rmd‘r!fh@aglia@mq_rﬂmdodl ment s 1. In a wirel ess

Conimm' cat iaaitRHRiye e 10l Walb, Ao ﬁbaﬂtﬂ@ﬂw gcﬂ)xesh portals
I mer in

ﬁ?uum n :i\ lﬂ,asl C er vi ce .set (BSS
Tndfte icetePase sorising She oBwRHoR pigkys) of e timine
eftomhlt@twa rieedreee Htthas Nivpabality iis yumh@ﬁda and/orhevitdhed amd THIVI
ergetﬁﬂg 8§ bl Qslﬁm@e&r@éﬂot&l hm&ger ﬁn- h:gzioi ﬁﬁomomsigltgﬁah in3d
0 odl. nen r
R snp 2 SN | Erheore, denonean o Rpasied i AR
net!a%eigaee entrigs wihich, other devicgs inAherpetierk, 25 whichggiher common
PriResRétic ginRB 04 Kmﬁsmmaemr@kms timer information

neltﬁﬁfge I n%!lt'fllgl?rﬁ/ t%ﬁ% % es an ﬁ}é—:mgnts of the }?resetnﬁ Li.ltiven ion are

I ecedi ng e ment,
c ofeperibed Hgtha ﬁrqurnd@@é’eﬁme%@ in pEGSUler pRmbisatiops, ﬁﬁhfeﬁﬁure
e Seddfend Reln BO dbddyd16i@: wilkoullBES afier features andelerferitl bi@
L ARy R sl 3 e

ang elgpantziof, ége Prigsen jnvgpiiene &Mgnvéh%er flen fharﬁnr?ﬁé?d in
c dﬂip presedtdnentibiiag bé uplahémie] ian cotiptted boatanh, istlware, or

Vaflh%vare tangibly embodied in a computer-readable storage medium for

execution by a general purpose computer or a processor., Examples of computer-
readable storage mediums include a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and removable disks, magneto-
optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).
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7. A nethod as in any precedi ng enbodi nent, further
conprising an MAP replacing a BSS tiner value with a
cal cul at ed equi val ent timer val ue. 8. A net hod
as in any precedi ng enbodi nent wherein an equi val ent
time value is calcul ated based on tiner offset

i nformati on. 9. A nethod as in any preceding
enbodi ment wherein an equivalent time value is
calculated in ternms of a nesh tiner. 10. A

met hod as in any precedi ng enbodi nent, further
conprising a nesh point (MP) between an NMentity and
an NAP. 11. A nmethod as in any preceding

enmbodi ment _wherein an MAP forwards a nodified nessage
t JO%F8! NV efititekle Proreserym inglude.dystas i exapeele. a general puyposp
megrb@skog s speciapprgpseprechissg, o oohitivesdipravhesoe iadigial difhal s

a p%XJéQJ&E %ﬁ@pﬁ@aﬁ of micmp;o%essé'sr@e_rﬁg gao?egm.icpop@%sors in
precedlng enbadi ment wherein an MP is._a

n i e .
urfSSASIAReB FithaPeore, a pontroller, a microgoptrofier, Applisgtion Spegific
aryptegraetdivagts¢ABICH), Fiphd Profrantuivdle Gatmpriags (Rl Gade) circuits,
=S ORR B e 1rlvRerh 8 St GO RSl f 184 ARasR0e and
fjr(‘sﬂg?r m)gl fXI ng the npdifi msssa%% grl or. to ¢
f IPUR di ngAiPFOcPEOLIR aRAgFaHET Yiph software Tapy be useifq iplemen
i re radip freneareyl inagsceivisoidt yre it & wireless traxamitiviedeive unit CNEBD),
MARext dqiifmen (O R-RHAL bRsedt 208, dadiiBletvddk QSiRMLARNC), or
nessggﬁte 1'?’{5 Whod 1284 .an%/ .pr %ed'i{}% dule
eSS TR AT RIS of 1 FRE PSS AP BRCHCR it Eed es:
memiplepjented infhagdware and/or software, such as a camera, a video camera

module, a videophone, a speakerphone, a vibrationvdevice, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.
[0050] Embodiments

1. In a wireless communication system including a station (STA)
including a basic service set (BSS) timer, in communication with a mesh access
point (MAP), and a network management (NM) entity wherein the MAP and NM

entity include a mesh timer, a method for coordinating timing.

2. The method of embodiment 1, further comprising a STA
transmitting a BSS timer information message to an MAP.

3. A method as in any preceding embodiment wherein a BSS timer
information message includes a BSS timer value.
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17. A nmethod as in any precedi ng enbodi ment wherein
MAP timer information includes a nesh tinmer offset

drift rate. 18. A nmethod as in any preceding
enbodi nent wherein a nodified nessage is an extended
BSS tinmer information nessage. 19. A nethod as

i n any precedi ng enbodi nent wherein a nodified nessage
is a newy generated nessage. 20. A nethod as in
any precedi ng enbodi nent, further conprising an MAP
receiving a nmesh timer nessage. 21. A nethod as
in any precedi ng enbodi nent, further conprising= MAP
nodi fying a mesh tinmer nmessage. 22. A nethod as

in any precedi ng _enbodi nent, further conprising an VAP
f or war & ng 4TABal £f BpayPeecsdias epbedingent, further congpyising an
Me MARrehvihg a BSH tinie defohimigion midachigaant mollifyih$ e message.
conprising adding an information elenent (1E) to a
nDdlfled nessa 24. A nethod as i.n any

pr eceding éhﬁ%gPﬂéﬁF““Wd??ﬁ@PgEﬁﬁﬂ?F§P%B”ﬁﬁ%FﬁﬁFﬁ§%ém
t | VAP fordanding atntodificdanesazs tid an NMedtitpane. 25. A
nmet hod as in any precedi ng enbodinent further

conprl |ng an NM entity transmt an_instructjon

si gnal % ke as in any psecedipg gm ”%‘8 hFo e
ZSBﬁ%Rndﬂﬂmmagannsmwd@mnunesMgmal |ncludes i nstructions
directing the reporting of timng val ues. 27. A

Compri i ng MRERASS BGb s AGTRE RHT Pt B Smprioe o»

en eplacing a BSS timer value with a calculated equivalent timer value,

8. A method as in any preceding embodiment wherein an equivalent
time value is calculated based on timer offset information.

9. A method as in any preceding embodiment wherein an equivalent
time value is calculated in terms of a mesh timer.

10. A method as in any preceding embodiment, further comprising a
mesh point (MP) between an NM entity and an MAP.

11. A method as in any preceding embodiment wherein an MAP
forwards a modified message to an NM entity through at least one MP,

12, A method as in any preceding embodiment wherein an MP is a
synchronized MP.

13. A method as in any preceding embodiment wherein an MP is an
unsynchronized MP.
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28. A nethod as in any precedi ng enbodi nent, further
conprising an MAP receiving timng val ues and
forwarding the timng values wi thout nodification.

29. A nethod as in any precedi ng enbodi nent, further
conprising an NMentity deriving timng offsets for at
| east one MAP. 30. A nethod as in any preceding
enbodi mrent wherein an MAP receives tinting val ues from
an NMentity and forwards the timng values to a first

STA. 31. A nethod as in any precedi ng enbodi nent
wherein MAP receives timng values froma SPA and
forwards the timng values to an NMentity. 32.

A method as in _any preceding enbodi ment, further
conpr i dfng Amrethibas By ParcAdnE Amboimprfy frtier eymprisingiag
a tuhdyhthrédifed MP receididg aAndiifiddOflesasged andafaythpr sodifiingthe
e BORMANE Blessald!bilk3h rEARREALS, Dfluivid duibly. STA 1 €POTLI g

timng value o an MAP. - 34. A nethod as
i n any precedi ng enbodi nent wherein timng val ues

I ncl udas5BSSk neslndt asriin gny foreeding sdmbediment wheredh .anAMAP
WL&Q&eéM}gﬁ&ymﬂ i B9 ERNGHL BRI G Bidladel M NY
val ues 1 nclude absol ute val ues. 36. A nethod as
in any precedi ng enbodi nent, further conprising a
first 3IPA tA ametinidtdsiingin presdiag embodimesiewberdinsMAP | tomer

37 infénd¥Ribh Al1AEs b heBMmbY S6611 Ng enbodi ment, further
conprising a second SPA requesting a current tinmer

of fset between a first SPA and the second STA.
17. A method as in any preceding embodiment wherein MAP timer

information includes a mesh timer offset drift rate.

18. A method as in any preceding embodiment wherein a modified

message is an extended BSS timer information message.

19. A method as in any preceding embodiment wherein a modified

message is a newly generated message.

20. A method as in any preceding embodiment, further comprising an

MAP receiving a mesh timer message.

21. A method as in any preceding embodiment, further comprising an
MAP modifying a mesh timer message.

22. A method as in any preceding embodiment, further comprising an
MAP forwarding a modified message to a STA.

23. A method as in any preceding embodiment, further comprising
adding an information element (IE) to a modified message.
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38. A nethod as in any precedi ng enbodi nent wherein a
first SPAis in a first BSS and a second 8Th is in a
second BSS. 39. A nethod as in any preceding
enbodi nent, further conprising an NMentity
transmtting a synchroni zati on nessage to an MAP and a
plurality of MPs. 40. A nethod as in any
precedi ng enbodi nent wherein a synchroni zati on nmessage
includes information relating to a reference cl ock.

41. A nethod as in any precedi ng enbodi nent, further
conprising an MAP forwardi ng the synchroni zati on
nessage to its associated STA 42. A nethod as

i n any precedi ng _enbodi ment, further conprising an_,
VAP, SPh addmgthed #siip pogioreseding embedisrent  figpher @pprising
I epplRting WdichdrialdRds®ainieAcapealatifgfiae t h a
synchroni zati on nmessage. 43. A nethod as in any
precedi ng enbodi nent, further conprising an NMentity
t ransn?d-t i Agrethpdasnery ormeoting erbidiaeity SPPRIPE SRd
a WMunsity trgnabittifilsan instructiod 4ignfitoARIARNT | gured to
performa method as in any precedi ng enbodi nment.

45. The MAP_ of epbodinent 44, further, conprising a
recei v&f. The methed ofgmppdiment 25 wehareigsan, MEEFiE fignal
4 dindindesfinsttingione dingpting thegreportingofiihing grlues. 47. An
MAP as in any of enbodi ments 4446, further conpri sing

a processor, in_comuni cationp with a recgiyer and. a
trans rrslzft el method as el i %D?dhm%m‘y e BBE TR s
4AMAP reprating timingyrabuos $san Nvsendbnf | gured to receive a
BSS tiner infornmation nessage.

28. A method as in any preceding embodiment, further comprising an
MAP receiving timing values and forwarding the timing values without

modification.

29. A method as in any preceding embodiment, further comprising an-
NM entity deriving timing offsets for at least one MAP.

30. Amethod as in any preceding embodiment wherein an MAP receives
timing values from an NM entity and forwards the timing values to a first STA.

31. A method as in any preceding embodiment wherein MAP receives
timing values from a STA and forwards the timing values to an NM entity.

32. A method as in any preceding embodiment, further comprising an
MAP forwarding an instruction signal to a first STA.

33. A method as in any preceding embodiment, further comprising a
first STA reporting timing values to an MAP.
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49. An MAP as in any of enbodi ments 44-48 wherein a
processor is configured to nodify a BSS tiner

i nformati on nmessage. 50. An MAP as in any of
enbodi ments 44-49 wherein a processor is configured to
forward a nodified nessage to an NM entity. 51.

An MAP as in any of enbodi nents 44-50 wherein a
processor is further configured to receive a
synchroni zati on nmessage froman NMentity. 62.
An MAP as in any of enbodi nents 41-51 wherein a
processor is further configured to synchronize an MAP
i n accordance with a synobroni zati on nessage.

53. An VAP as in _any of enbodi nents 44-52 wherein a
proces$6r iIATFHOLRE™ BHHPEHRE FPlimsrYERg ey timing values
sy irehrde BiSSatésh finmieg sigevdlaesa STA in comuni cation with
t he NAP. 54. An MAP as in any of enbodinents
44-53 erejn rocessor is further configured to
forvar a5, dhitefiolaS FEeS R AR mer TRy ARG Rl
i nireludedbspluie fflues. 55. An MAP as in any of

enbodi ments 44-54 wherein a processor is further
configyred to calculate an equival ent ti val ue. , .
56, An AP BRI IR 6P BiestTe g R SRR P sipe =
pr 8est $T4trangmitging hanessamn £d g ercent statiengui val ent ti me

val ue i s based upon the nesh tiner. 57. An NAP
as in y of e di nents_44- 56 er.ei n 0cessor.is
Furthed ot FORPAG" o PoBE e e LR ShRame
f r erepRASRMegpesting a supent dimer pfipthetiyeenn finshif Pyansiths eqeond
vabpes to the NMentity. 58. An MAP as in any of
enbodi nents 44-57 wherein a processor is further
configured to forward the instruction signal froman
NM ent BBy tfymethedas in any precegiing exppoflimen whersin afirptcifAisin
(| EFira@sSi a@id a@dcond STAri B idedondBEd as i n any of
enbodi nents 143.

D

39. A method as in any preceding embodiment, further comprising an
NM entity transmitting a synchronization message to an MAP and a plurality of
MPs.

40. A method as in any preceding embodiment wherein a

synchronization message includes information relating to a reference clock.

41. A method as in any preceding embodiment, further comprising an
MAP forwarding the synchronization message to its associated STA.

42. A method as in any preceding embodiment, further comprising an

MAP, STA and plurality of MPs synchronizing their respective time bases in

accordance with a synchronization message.
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60. The I C of enbodi nent 59, further conprising a
receiver. 61. An IC as in any of enbodi nents
59-60, further conprising a transmtter. 62. An
IC as in any of enbodi ments 59-61, further conprising
a processor in comunication with the receiver and the

transmtter. -17- 0 63. An IC as in any of
enbodi ments 59-62 wherein a processor is configured to
receive a BSS tiner information nessage. 64. An

IC as in any of enbodi ments 59-63 wherein a processor
is configured to nodify a BSS tiner information
nessage. 65. An IC as in any of enbodi nents
59-64 wherein gropessor is configured to forward a
modi fi &8 nesseihed pyinganyNeceding ejpbodiment, figther pgmprsingan

| NNMWhtidy trandasicing eSyrebroazatibiemedsAgeto pih MAFS&@ a pldrality
fugdagl configured to receive a synchronization
message froman NMentity. 67. An IC as in any
of enbodi ments 59-66 wherein a processor is further
conf i gu4. ed An MAP bufigfuiredetoaperidi 4 fnefitodOdstianad, etdding
sygﬁﬁg 4ation nessage. 68. A An IC as in any
of e I ments 59-67 wherein a processor is further
configured to forward a synchroni zati on nessage to a
STA | n48.0miihe MAR bHmbaidinkent i€, fidker comprising 9 reclived. C as
in any of enbodi nents 59-68 wherein a processor is

further configured to forward_a nodified nessage to an
NM ent 1y 1% Vaghaai 79 ¥ rbgigents, 45, further comprising a

transmitter.

47. An MAP as in any of embodiments 44-46, further comprising a

processor in communication with a receiver and a transmitter.

48. An MAP as in any of embodiments 44-47 wherein a processor is

configured to receive a BSS timer information message.

49. An MAP as in any of embodiments 44-48 wherein a processor is
configured to modify a BSS timer information message.

50. An MAP as in any of embodiments 44-49 wherein a processor is
configured to forward a modified message to an NM entity.

51. An MAP as in any of embodiments 44-50 wherein a processor is

further configured to receive a synchronization message from an NM entity.
52. An MAP as in any of embodiments 44-51 wherein a processor 1s

further configured to synchronize an MAP in accordance with a synchronization

message.
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70. An IC as in any of enbodi nents 59-69 wherein a
processor is further configured to cal cul ate an

equi val ent tinme val ue. 71. An IC as in any of
enbodi ments 59-70 wherein a processor is further
configured to equivalent tinme value is based upon the
mesh tiner. -18- 0 72. An IC as in any of

enbodi ments 59-71 wherein a processor is further
configured to receive an instruction signal froman NM
entity and report BSS-mesh timng offset values to the
NM entity. 73. An IC as in any of enbodi nents
59-72 wherein a processor is further configured to
forward the instruction signal froman NMentity to a
STA. - 58 @n 4P ap1ip apy &f mROEIERFNE NG ST T RRYBNTPCRICARE
ASfulrtBet @bdfFigrked\ torefohwdkdfl ar syhohodizaddn mgstdgel thiga STA in

[ i access point (MAP), the method
| @&g@:ﬁu . ngasﬁn WiAnIRELb.

54. An MAP as in any of embodiments 44-53 wherein a processor is
further configured to forward a modified message to an NM entity through an
intermediate MP.

55. An MAP as in any of embodiments 44-54 wherein a processor is
further configured to calculate an equivalent time value.

56. An MAP as in any of embodiments 44-55 wherein a processor is
further configured to equivalent time value is based upon the mesh timer.

57. An MAP as in any of embodiments 44-56 wherein a processor is
further configured to receive an instruction signal from an NM entity and report
BSS-mesh timing offset values to the NM entity.

58. An MAP as in any of embodiments 44-57 wherein a processor is
further configured to forward the instruction signal from an NM entify to a STA.

59. An integrated circuit (IC) configured to perform a method as in any
of embodiments 1-43.

60. The IC of embodiment 59, further comprising a receiver.

61. An IC as in any of embodiments 59-60, further comprising a

transmitter.

62. An IC as in any of embodiments 59-61, further comprising a

processor in communication with the receiver and the transmitter.
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receiving a basic service set (BSS) tiner informtion

nmessage froma 5 station (STA), wherein the BSS tiner

i nformati on nmessage i ncludes a BSS tiner val ue;

nodi fying the BSS tinmer informati on nessage by

attaching MAP tinmer information to the BSS ti ner

i nformati on nessage; and forwardi ng the nodified

nmessage to a network managenent (NM entity. 10 2. The

met hod of claim 11, further including: calculating an

equi val ent tinme value; and replacing the BSS tiner

value with the cal cul ated equival ent tiner val ue.

3. The nmethod of claim2 wherein the equivalent tine

val ue is cal cul ated based on tiner offset information.

15 4. The nethod of claim2 wherein the equivalent tine

val ue 68. calrclt akdal anf of emibeditknis -2 herein® Iprocbssor e

TeL Ak o boBiE d5Sh Weldd BlrodlElol Hadlhgef OF WA ding the
the NMentity.

nodi fred nessage to

64. An IC as in any of embodiments 59-63 wherein a processor is
configured to modify a BSS timer information message.

65. An IC as in any of embodiments 59-64 wherein a processor is
configured to forward a modified message to an NM entity.

66. AnIC asin any of embodiments 59-65 wherein a processor is further
configured to receive a synchronization message from an NM entity.

67. AnIC asin any of embodiments 59-66 wherein a processor is further
configured to synchronize an MAP in accordance with a synchronization message.

68. A An IC as in any of embodiments 59-67 wherein a processor is
further configured to forward a synchronization message to a STA in

communication with the MAP,
69. AnIC asin any of embodiments 53-68 wherein a processor is further
configured to forward a modified message to an NM entity through an

intermediate MP.

70. AnICasin anyof embodiments 59-69 wherein a processor is further
configured to calculate an equivalent {ime value.

71. AnIC asin any of embodiments 59-70 wherein a processor is further
configured to equivalent time value is based upon the mesh timer.
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6. The method of claim5 wherein the at |east one M
is a synchronized MP. 20 7. The nethod of claim5
wherein the at | east one MP is an unsynchroni zed MP.
S. The nmethod of claim 1l wherein the MAP tiner
i nformati on includes the nesh tinmer offset. 21 10.
The nmethod of claim 1l wherein the nodified nessage is
an extended BSS tiner information nessage. 11. The
met hod of claim 1l wherein the nodified nmessage is a
new y generated nessage. 512. The nethod of claim1,
further including: receiving a nesh tiner nessage;
nodi fying the nesh tinmer nessage; and forwarding the
nodi fi ed nessage to the STA
72. AnICasin any of embodiments 59-71 wherein a processor is further
configured to receive an instruction signal from an NM entity and report BSS-

mesh timing offset values to the NM entity.

73. AnIC asin any of embodiments 59-72 wherein a processor is further
configured to forward the instruction signal from an NM entity to a STA.
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13. The nmethod of claim1, further including: 10adding
an information elenent (1E) to the nodified nessage.
14. The method of claim 1, further including:
including the tiner value into an encapsul ating frane.
15. A nmethod for coordinating timng inplenented in a
net wor k managenent (NM entit2p, Phe nethod incl uding:
15transmtting an instruction signal to a nesh access
REH B ICLAIB) DE RN 61 THE INVENTION ARFOAS SI0OWBncl udes
instructions directing the reporting of timng val ues;
recei ving unnodified timng values fromthe MAP, and
deri vitngnathod fior cédrdimating dimindgémplementas! imlacmesh angess point

' , L1k {ocluding: 20transmtting timng
T methbh MEudif: 10 (STA). 17. The nethod of
cl ai mréc.‘aivilhglra besici serliveli seg :(BSS) etimvemipfdrivatiogy message from a

PR STA Bt B dimer iRt MAstAtsIPPUASS A BSS tmer

tvalge:;first station (STA).

modifying the BSS timer information message by attaching MAP timer
information to the BSS timer information message; and
forwarding the modified message to a network management (NM) entity.

2. The method of claim 1, further including:
calculating an equivalent time value; and
replacing the BSS timer value with the calculated equivalent timer value.

3. The method of claim 2 wherein the equivalent time value is calculated

based on timer offset information.

4, The method of claim 2 wherein the equivalent time value is calculated in

terms of the mesh timer.

5. The method of claim 1, further including:
forwarding the modified message to the NM entity.

6. The method of claim 5 wherein the at least one MP is a synchronized MP.

7. The method of claim 5 wherein the at least one MP is an unsynchronized
MP.

8. The method of claim 1 wherein the MAP timer information includes the
mesh timer offset.

9. The method of claim 1 wherein the MAP timer information includes the
mesh timer offset drift rate.
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22 19.The nmethod of claim1l or claim15, and
substantially as herei nbefore described with reference
to the acconpanyi ng figures.

10.

21 °

The method of claim 1 wherein the modified message is an extended BSS

timer information message.

11.  The method of claim 1 wherein the modified message is a newly generated
message.
12.  The method of claim 1, further including:
receiving a mesh timer message;
modifying the mesh timer message; and
forwarding the modified message to the STA.
13.  The method of claim 1, further including:
adding an information element (IE) to the modified message.
14. The method of claim 1, further including:
including the timer value into an encapsulating frame.
15. A method for coordinating timing implemented in a network management

(NM) entity, the method including:

transmitting an instruction signal to a mesh access point (MAP), wherein

the instruction signal includes instructions directing the reporting of timing values;

16.

17.

18.

receiving unmodified timing values from the MAP; and
deriving timing offsets for the MAP.

The method of claim 15, further including:
transmitting timing values to a first station (STA).

The method of claim 15, further including:
receiving timing values from a station (STA).

The method of claim 15, further including:
transmitting the instruction signal to a first station (STA).



22 °

19. The method of claim 1 or claim 15, and substantially as hereinbefore
described with reference to the accompanying figures.



