TWO OR MORE DELI VERY TRAFFI C | NDI CATI ON MESSAGE (DTIM PERI ODS | N W RELESS
NETWORKS BACKGROUND OF THE | NVENTI ON [ 0001] The invention generally relates
to wireless networks. In particular, enbodinents of the invention relate
to power saving in a wireless network using two or nore service set
identifiers. [0002] A wireless access point (AP) is a device that
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increasing the flexibility and efficiency of the network infrastructure. In
a cor por af§Wietssi ng virtual local area networks (VLANs), SSIDs may be
assigned to enable the separation of wirel ess applications based on

security a9P2Pex Marehmnaecasegoint édBnissa devior thax seminests’owieRedIlleli@Rabldher

encrypti on, acnd aut henL?i cat{on on e wireless network to protect private
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data user ¥eafifpr GSID) it dabsl ar rame Hiag distingmieh S winelessqicteonitsiesa anottlr.as

cesi oned Suehrir e AOPR IR Pyaih dug afetndlr e @ That client devi ces
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may be battery-powered, and it is beneficial to enhance r
lifetinme. S§Ds.

[0004] Network managers can assign different policies and functions for each wircless
network, increasing the flexibility and efficiency of the network infrastructure. In a
corporation using virtual local area networks (VLANS), SSIDs may be assigned {o enable
the separation of wireless applications based on security and performance requirements.
For example, one could enable encryption and authentication on one wireless network to
protect private applications and no security on another wireless network to maximize open
connectivity for public usage. In another example, SSIDs may be assigned to group
together client devices having common usage characteristics, so that data users such as
laptops are assigned one SSID and voice users such as cellphones are assigned another
SSID. In a further example, SSIDs may be assigned according to an organizational
structure, so that client devices used by executives are assigned one SSID that will give
them high priority, and client devices used by others at the company are assigned another

SSID that will give them a lower priority.

[0005] Client devices may be battery-powered, and it is beneficial to enhance the battery

lifetime.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] Enbodi nents of the invention are
illustrated by way of exanple and not limtation in the figures of the
acconpanyi ng drawi ngs, in which |ike reference nunerals indicate
correspondi ng, anal ogous or simlar elenments, and in which: [0007] FIG 1
is an illustration of an exenplary comuni cations system according to

enbodi nents of the inventign, | illustration of a single
exenpl ary sequence of bea%@#ﬁﬁggggbﬁ&%pé‘lTﬁﬁ%}%}]@?@%ndi ng enbodi nent s
of the i nv®ﬁ6@2§r€ &5)009 FIG 3 is an illustration of several exenplary
sequences Brdimeaised theaveptim atedllysirédsandy afeonide aehbodimsia of
t he i nvent;yQRe f 0l¢ ] i M,of., an_exenpl ar ccess

poi Nt acanral gt an ek anb e E! AT L N BRI nE PR e

f 1 owchart cofrespondingnpldogouset kadiat elchenispplEnBatics by t he access point,
according to an enbodi nent of the invention; and [0012] FIG 6 is a
flowchart [660HFISxamy & Yilnseitatos df unbexdrifRhi§BIM8 Y dR & RCRE S corlfgNfo
according t not her —enmbodi nent of the invention. [0013] I't wll be

appr eci at €61(11Oaé’@e’¥t%9f@?meﬂ€%;y and clarity of illustration, elenents shown
in the fi gures have not necessarily been drawn to scale. For exanple, the
di mensi onsO8] Hong ivin ihetraticomdrat snglayxdveplenyaggemat eflbeba fiaves el her

| t -' DETAI DESCRI PTI ON OF EMBODI MENTS OF THE
IeN\G/EEI\I'rII'I SO\E”%%@%?&P%%Pﬁéd’%‘finltsoﬁ%Hﬁ'&f“é‘?l};ed descri ption, numerous specific

details ar oLth in order 0 provide a thorough understandi ng of

enmbodi mem@@j %J(hegilﬁe%ﬁﬂ‘isgﬁt.m%%\é‘v}éﬁ iSfeRRPlary prauensed o deagsa Eﬁ@mm%gl@f@f

or di nary _skiubderdudihie ofid chiblinldi aMROMHERALS of the invention may be
S.

practiced without these specific detal I'n"dt her instances, well-known

met hods, [qy10¢@@Yr €S i CO e And circujts  have not been described in
det ai | so[as %ot to ?) sc%ﬂ taf?glagﬁlnb%fgia{émn egnp(%?rﬁt %Cecef%\})é)ﬁﬁi 389“?’6‘51 i =Nl
1 is an i khbedineni ofthefinwentiexenpl ary communi cati ons system 100 according to

enbodi nents of the invention. System 100 includes a w rel ess access point

(AP) 102 Eid1] HIGofmsteflovidricotiml edeparametioatioCo i85 TkiRRed 38, ANRERG

wi red connection 107 may X _ _
point, according to an embodiment of the invention; and

f0012] FIG. 6 is a flowchart of an exemplary method to be implemented by the access

point, according to another embodiment of the invention.

[0013] It will be appreciated that for simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn to scale. For example, the dimensions of

some of the elements may be exaggerated relative to other elements for clarity.



connect AP 102 to the Internet, for exanple, via a cable nodem (not shown).
Conmputer 104, w red connection 106, w red connection 107, the cabl e nodem
and the Internet may all be part of a "distribution systenf for AP 102.
[0016] AP 102 has at |east one antenna 108 and is configurable to support
two or nore wreless network nanes, for exanple, two or nore service set

identifier (SSI sToJaly i i or_antenna 108

i ncl udes a di po@'gﬁ‘n@eﬂr}{ggﬁ Smf%@ gm&dﬁﬁggpréﬁe &i{%@%\ﬂﬂg@% c

ant enna, r.inverted-F anfenna, a |oop antenna, a shot antenna, a
dual ant eﬁw@ﬁi‘gﬁl fBﬁE‘?lg%"le%ﬁ?*aﬁ%{f &&ﬁ%ﬂﬂﬁhnwﬁar%ype&ﬁmetgm rapttdodhinedar AP
102 may i#Ghb68cea thedh - : ' S work 110
P A e ‘E)I?de?%%‘l?d]&g;ﬁfp%‘ggo‘ﬁﬁ‘%&%g& BRI e

| apt ops 11mdgratootiily thsadf edingry ARl 16 Phecare dlae theaembiidirabi@ts 8 £ et inosdtiohdRay

identifi eq)eb}é a '§%§°”? SSI.D, for .exanmple "CELLS", with cell phones 122,
124, 126 andPToBCeAsiinpll (Rese gpeife dofadlst edn Hthgrr isplasessnatalicknewrsmethods,

i denti i echrbyedarest £drhsbnelsAnd fcQtuRXRIR! Rt bE R scri¥dl ) REESQNR! nFit@bialy,
assistants (PDAS) 132, 134 and 136, The b Rsertild il BEAS m%r‘kogt%%;@”‘fzo
and 130 althe ggbodingntsafshe iadémionr equency channel . [0018] The cli ent
devices shown in FIG | are just an exanple and other suitable client

gevi ces ariﬂobﬁ]dﬂf@i- hgs ag{ﬂlus![tﬁaéﬁm loﬁerv/ietﬁﬁﬁplaﬁec_ o’m:nﬁ@ni@ﬁ&iﬂst%brﬁeﬁ'rh_ﬁ) &cbRMg to
evi ces are, configu .e to belong to a wireless network having a
parti cul are‘l%ﬁﬁle‘i&g ﬂé CARYERISR @éfst%m K10 yeludsapplisstess apcess peit (zgw Reand
I ncl udes wagdknpfii@t 10@NBHupRAINER ionMED L gpPtQ
conput ers, desp%t op erggnal Convgﬁeiﬁgﬁn%%%&})Q%egggtﬁgfw&gg}%?gf&gg%i@f%
(PDA) comsorrses APhHRdtonée dnisoep uor esgmpies ekesablomatiemr(@at stetmr KCdpAN)

stationar ! W, add-on. cards, W.AN personal conputer nenory card
i nternati gg?a’lu‘mrgig%%r}egﬁl?%gg?’lﬂ@{fﬂaﬂ?nn@%‘%}O’E\Ltﬁ\?\lca%E%Hd& - anify AR Tatgimet pey,
W.AN rout el $¢ pAiNa “dRiritRition sgaem” ¢gansehes, digital cameras, digital video
caneras, television sets and the like. [0019] Anong ot her comruni cati ons,

AP 102 mapud1epngmidr Rroadeaston tigest 1cCot Lignt
devi ces (Foapt gps 112 and 114,0 cg%{lt%%gnnﬂédg @gﬁ cfﬂﬁé&ffgfg tgnsglp&glg E‘%Hdﬁ Pks
132, 134 w#wglesgeytworkohmes,ifenexaile cisvchasmarcsergue seredéntificR (SSIES;).C Nhiol

( MAC) adgﬂﬁﬁﬁi\%qgst 54 e}?asn*?ﬁlgsnt%g ar?tgmlwq ?&} ;nfc u%gs E )cliip'g\ie a%n?éna, a monopole antenna,
a multilayer ceramic antenna, a planar inverted-F antenna, a loop antenna, a shot antenna, a

dual antenna, an omnidirectional antenna and any other suitable antenna. AP 102 may

include a router.

[0017] AP 102 creates a wircless network 110, identified by a first SSID, for example
“LAPTOP”, with wireless-enabled laptops 112 and 114. Similarly, AP 102 creates a
wireless network 120, identified by a second SSID, for example “CELLS”, with cellphones
122, 124, 126 and 128. Similarly, AP 102 creates a wireless network 130, identified by a
third SSID, for example “PDAS”, with personal digital assistants (PDAs) 132, 134 and
136. The three wircless networks 110, 120 and 130 all use the same radio frequency

channel.

[0018] The client devices shown in FIG. 1 are just an example and other suitable client
devices and groupings of client devices are also possible. The client devices are
configurable to belong to a wireless network having a particular SSID. A non-exhaustive

list of examples for client devices includes work stations, server computers, notebook
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[0020] In this exanple, AP 102 and the client devices are all

"802. 11- enabl ed", which neans that w rel ess conmunications therebetween
are in accordance with one or nore of the following "W-Fi" standards
defined by the Institute of Electrical and Electronic Engineers (lIEEE) for

Wrel LAN MAC Ph f t St andar d
i e SR e L o -,
Ph Shi fgp 9

e s o g B, LSO

802. 11g 20@3t854wm;5\§ Rld4orGrardgy th\g%dmaIbermqw@nq};aterMmpmhaw Itnt@ﬂrl]&&%llﬁﬁg
Ho f ord ski in the art howt

moary ¢ et BT VLR PG G Re ke stbs. SLAarers: oY b g
st andar ds. se[Q92 %hmé'@oﬂs@?est cﬂ@ﬂ&rﬂahl%ra@e %R!ﬂ Vid N Bnes, (A sétﬁ&lﬁf ﬂéﬁlhﬁet 0

announce the existence of and to sync roni ze w rel éss networ anount

of tinme be{’@wp%n Bﬁ %E}ﬁgli-tcoﬂicmmﬁ%lﬁﬁgu 0@22@%&%%11&5%”&% dSs (g]? I(%’l(J)rlE:hC&St

i nterval ows beacon franes beacon 1 ntervalrs
[ 0022] Acdmaffit lt(gtlteocltehe deadges](apsopnUE aisd 14, Reliplvaiey 172.af 14, a 2bnehid ciassi g

Message ( r,iod ,val ue_i er that determ nes how often a beacon
frame i nc::})ﬁid‘g% %l? géflla@g 136) Tﬁ%‘s“f a&?ﬂr 'EIYIE%WSO%UWB%ﬁ@émnaﬁ‘%feﬁw@mi@ilﬁMéC)l s
i ncl uded iaddRACdISasOhckANBntfRE b ﬁkpe@”p each beacon frame 200 may
include a DTIM period of 2 and ever{} théi beacon frame 200, as indicated

by arrows (g6 mﬂls'é}%ﬁg _lt?P [76h Mndl &g%ﬂenﬁgg{éﬁy Alf: Oali %@ﬁﬁ?ﬁ{egg,g@fggs

franes, accor |ngto M'period, to T ndica
whet her t hecans tes mm@assmoimamnmmbsﬁ ddrdbenadaast imadoalanbe kifhCait ordfb@ of

ting f r that includes a DTIM th
boi nt ot 1 Fhe FOEae THEFLLReBSE HeDatt Tt hararubicol  suesl bl srony
exists. F@hgBNaURIBED)ithr WiRdMLANISHA G Pl GedhBb! P spREARI aTe 204

i ndi cates the exi.stence of hroadcast data
Standard | Published | Maximum | Frequency Modulation
Speed

802.11 1997 2 Mbps 2.4 GHz | Phase-Shift

802.11a 1999 54 Mbps 5.0 GHz | Orthogonal Frequency
Division Multiplexing

802.11b 1999 11 Mbps 2.4 GHz | Complementary Code
Keying

802.11g 2003 54 Mbps 2.4 GHz | Orthogonal Frequency
Division Multiplexing

However, it will be obvious to those of ordinary skill in the art how to modify the

following for other existing WLAN standards or future related standards.

[0021] AP 102 transmits beacon frames at regular intervals to announce the existence of
and to synchronize wireless networks. The amount of time between the start of
consecutive beacon frames is a “beacon interval”. FIG. 2 shows beacon frames 200 at

beacon intervals of T1.

[0022] According to the 802.11 standards, a Delivery Traffic Indication Message (DTIM)
period value is a number that determines how often a beacon frame includes a Delivery

Traffic Indication Message, and this number is included in each beacon frame. For



broadcast data wll be transmtted (shown graphically as a diagonally

hat ched bl ock 206) after beacon frane 204 and before the next beacon frane
after beacon frane 204. [0024] The 802.11 standards define a power-save
node for client devices. |In power-save nDde a client device may choose to

sl eep for rvals n franes t

i ncl ude DTI % IﬁV\hen fﬁ ﬁé%%ﬁli %épgé(foay ”%C B%IIMOef?Ft‘wgeCs%c@dl B SBONET- e@‘é%
node Wil | famkE&A0is indicatd By evewy 208, her @@@a@w‘mm, as indicated by
arrows 202. The higher the DTIM peri og the longer a client device may

sl eep and [00eBPAADEIM ReinBRUEd iPOWRHn Fifes RRES Lt Qrthccbﬁ“ﬁﬁtpeﬂge{ 'tg‘?nd]@aéabo 11

potentially save. Since beacon franes are sent -usin dat or
carrier se§elivnl €¢vites vaeatkarsthe acodsk |p91md1asléméﬁetadobroémméxﬂh)r m&ltg@ﬁtldanml

t he access t if a.clien dev ce i.s_.sending a frame when the
beacon is" 1%11%50@%1’%% A%ﬁoa‘f" iPg & fiepcol famgd EHalPle‘fl??ea @g Tg({eélilﬁ %Féﬁ@dﬁ%ntn‘éwl be
| onger t hapldahethb®agord bredd@hd ahd/okiBintasdey 9P§n>t balss P&E 10T a DTIM

power -save node nmay find that they have to wai t ‘| onger xpect e
recei ve tHECHEsd hapagisutar dl@écortﬁa@ntZOéeudmetss thvowavtence oﬁhmspdaamsfadia&afmat

this i naC%BMstbéét Mﬂ 'bé 't&%sm{%{% mv?%%% né:ﬁ 3? g%\év: géq%‘a Y hp t?g%ﬁﬁ@?ﬁ QS‘ESE

[0025] Upon entering power-save

notifi cat iafter bencbh@amczmsaadmefdﬂé theSRxt bakbod h@m@%@t@ﬁ@e&@@h Rhm@hbl know how
to handl e unicast traffic destined for the client device. The client

devi ce wi I[bobgdite 802. 19! 88R1AGCAIRH
above. Typ[l c?lql y, the net vvgrk mngé&p&&vﬁeéssﬁg%%@iéﬂggié Ee(ﬁgde%% %?oﬁ’gﬁ?&ﬁ t he

access poiede, FG@@B‘] d@w@maydéwm@ $lpepMareiness metenbeacsn hﬁ@xvatb&@alamgzl 330

may have i onsu on _and, conmuni cati on

t hr oughput% %\5/]\(;10'11 §%Aﬁé§q8%§&§ 48 R%Ewm Pﬁmq[@‘pdt SdicRY deviasdn PPW etray

require rehatinodd ynhllag.hkem mrw@leﬁf@tdv@ﬂr othb BHEEP WanRNds Hﬁﬂca‘ﬂéﬂv@y Li@¥ys 202.
consunption. Thérefore, a relatively 1ow DIl M period,

t
fS g? Slex:a\r/rlptri‘ flgfﬁ?égf%@’f% Resiode thedengasn Jisst davicamdy Sieep aadksrefore (16 more
I 1 ph t | t
b obanepowe? that firichidh Al dee Ry RIM LRy [BVE L SR a0 SR Ry

Ther ef or e psiag rtleﬂ m’andmcbxy fhigh caBTdrMbmrmwldplef RecRyaBnlstrBdetdin heSH cabl e
for cell ph %ﬁ 124, 126 and 128. Further, PDAs 132, 134 and 136 may
require a® ﬁ’ﬂi'?n DATRGH ROIRY BHSt Wb gridient deidee irsgnding 8 famer wherhiie baacosr | es

of relati keloybel 2. CAPAGEAN:, tHNEEH Mnfe bAWIBILMILRT M, be longer than the beacon
interval. Client devices that awaken from power-save mode may find that they have to
wait longer than expected to receive the next beacon frame. Client devices, however,

compensate for this inaccuracy by utilizing the timestamp found within the beacon frame.

[0025] Upon entering power-save mode, a client device will transmit a notification to the
access point, so that the access point will know how to handle unicast traffic destined for
the client device. The client device will begin to sleep according to the DTIM period, as

explained above. Typically, the network manager has configured the DTIM period in the

access point.

[0026] Client devices in wireless networks 110, 120 and 130 may have conflicting
requirements for power consumption and communication throughput when in power-save
mode. For example, laptops 112 and 114 may require relatively high communication
throughput and may have low sensitivity to power consumption. Therefore, a relatively

low DTIM period, for example 1, may be suitable for laptops 112 and 114. However,
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period, for exanple 4, maybe suitable for PDAs 132, 134 and 136. [0027]
Currently, an access point is able to store only a single DTIMperiod.
Consequently, different client devices in power-save node will all wake up
for the sane beacon franmes according to the DTIMperiod. Currently, a

network ma r bal.apce the conflicting requirements for power
consunpti o ﬁagﬁl& ngsg% ﬁ]ﬁgaﬁ ?% r‘f’rnglt1 2? obic hﬁ?ﬁ?lr%ﬂﬁweﬁy FOwE PR aHeRy dugRaluiut ent
devi ces i nas hfe@riRndpemiE® be LatBes T KB vh Ligur : ni;gf of
an access E??i nt.@ [00p28] Acgor ding to an1 erc;}tr)lg\élficcQi Irilétlggfrnt{%gfopﬁ\?gr%h%{lg%? He{g’q
access poi RN perigigporerample Swmay dre swiableSRirDeliphyndsal®, 384 D1 e pad dest
DTI M perio t par, .t han singl.e DII M period .for all SSIDs. |In qther

wor ds, t heﬁﬁrge&bgé‘z\ﬁal%gel?ti r’%&@g@grﬁl% ﬁera@lrf’ Hemadivas SOTBBIUAtCAtRR Hropghpnt and
periods onmayfer oS DASbaers MWKk FRIRA0BpPRY. CONSLERS o BRdium DTIM
requi rements_ of ower consunption and conmuni cation throughput of  client

: p (
devi ces i nPEI9dafaricsanale 4, mavdiesyialie fardtikas Wi 3det@id6.ni ng whi ch DTI M
period to configure for which SSID. A higher DTIMperiod nay increase the
pot enti al @QW]ng@rrinnlypomraacmsqmpm @n abidt tomytors egiigeat fiagleOMMIM Cadricdn
t hroughput~_and vi.ce yersa. ..In the exanple shown in FIG. 1, AP 102 may be
confi gur ed” ?%eg%%lg& g‘;{r T %Iﬁll*f:‘ﬂ;‘l S19%H R BPWT-pay NP wgt afhataksrip o1 dhe oot M
period of Waten Munet esordik Wi B2 p@ﬂgd.acQ%MIﬁ%rﬁeg@oﬁé mindsy Oag%legéﬁat

network 130. [0029] Sonme access points that are 'configura uppor
two or norklanse pihet canfisting oosujrementisndbre equenasuohtibeaaod fdmmesicatiamel y

t he beaconfr f . ingle, default. SSID. [0O. For. exanpl e, beacon
frames 200" SF2HE ~igh i polyidle migge Hiews ff?@’fcgs &8&% , Wikelesh Brorsdvign AP
102. d i enonflgwmingehe DTIM pai®ibsr nelwak kothl0 ("LAPTOP") will listen for

DTI Ms every other beacon frane, as indicated by arrows 202. Cient devices

in wrel eg8029)etdofdind &0ar efzFbdiSicht ¥ th irﬁdeﬁ%’@ﬁ[.aﬁloiccgglp%t%?’iﬁf %pﬁjéxg%r acon

e
frame, as indicated by arrows 210. Cient devices in“wreless wor K 130
(" PDAS") WK F1ore Ssildhmiy hart B RED-dommylentd Tidd pttiodreaden tHanansn gla D TIMIpeated
it has buffered, broadcast and/or

ol i cast e o PEDT of Mk BB VR g SRonbrighe thogecbhgonrruln

iNi nfli cgte i ln;@s'lzﬂgﬁgﬁﬁctﬁ%m@p@fssm sasRUTA ae@abk hdhhi& hay iRslaerad biifnRhtM4 hat
power consumption and communication throughput of client devices in a particular
wireless networks when determining which DTIM period to configure for which SSID. A
highe; DTIM period may increase the potential savings in power consumption but may
reduce the communication throughput, and vice versa. In the example shown in FIG. 1,
AP 102 may be configured to associate a DTIM period of 2 to wireless network 110, a
DTIM period of 8 to wireless network 120, and a DTIM period of 4 to wireless network

130.

[0029] Some access points that are configurable to support two or more SSIDs transmit

only a single sequence of beacon frames, namely the beacon frames for a single, default
SSID.

[0030] For example, beacon frames 200 of FIG. 2 may be part of the single sequence
transmitted by AP 102. Client devices in wireless network 110 (“LAPTOP”) will listen for
DTIMs every other beacon frame, as indicated by arrows 202. Client devices in wireless
network 120 (*CELLS™) will listen for DTIMs every eight beacon frame, as indicated by
arrows 210. Client devices in wireless network 130 (“PDAS™) will listen for DTIMs every
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by client devices belonging to wireless network 120. [0031] In one

scenari o, AP 102 may have buffered nulticast traffic for PDAs 132 and 134

but not for PDA 136. AP 102 will include an appropriate DIIMin the next

beacon frame to be listened to by client devices of wireless network 130,
the buffered nulticast

f | 21 d will it ot |
ot o ( onowdEP BRRRRAS as ifenreBharty: ald ShBA 02 arifcrue e ot by ikash
frame 212 wmogidagf Mot Rannext wieasep fitakakt ef \H?é}&‘afhtefugzﬁxgﬁzlog Y DHARB2

In a system.involving client devices and an access poin
conf i gur abiRgicaling e peesence afshisbuffored t88EOs indtdéd mnsPTN thalwilldedistegbe to

sequence fr s,.there _are nu S possibilities to ensure that
the cli en?gydégelﬁ{é@%mfrsg)g%\ﬂlgwgq%wlieﬂ%s BWP@EES@TI M period value for the SSID
to which t el ong. [003 me of the possibilities involve changes to
the ot anddD IV UE S Yuiiina AP e b GBI KT TG Fab G 134

al t hough the nbergteh 2f 3§ he Beac | Field. i e ra

Format is 16nbj ts, thel?’l8 ower 8 &ﬁ% L&g@%;ﬁﬁgpﬁoﬁl teafrighgg%gr%a%g{gggd{:f? Pirl%né%t
to store tele livghabtoby ¢t Bedosrofimtaess aktworkdBef fF exarhple, bHapet f8mbiotg, of

t he Beacor;3 l.nterval . 'el,ézl fo%i]d Pe us(gag tsg carry the DTIM period val ue for
a particul i vad) pnsit g, budfered multipadh dags ( hEngiapkicely as aidiagorally hatehast k

with that bhkD Mo wid: BeadoRf Bied1Dhnd 'B@fo@_lttgal rﬂeQ&nV)?%qxjfig Y B&%of’i‘%cag’?ez in

point. Alternatively, reserved bits of the f)alllty ormation

t he Associ?d®i on Response Frame Format could be used to carry the DTIM
period value for a particular SSID so that the access point inforns the
client deVP@R]dh at spestedT liddolpieyicdidnty déwieesdatid ng atdes SO ahat is WRdnPEMGBRESto

Al ternativel ny other _hits of a field of a suitable managenent fi-ane
coul d be ﬁ%%%/??'f W%B‘Pﬁ%ﬁg@é’%mt&“@&swﬁ%? S ssicRRs Pickasicon Hapiesi theret o a

parti cul akremur@dresspHeiHiRids t@fengtﬁelt'lﬁ)ﬂ%@gﬁig{gi%ﬁ% gr%davya?é HfatlfceOJuFtthaf)TH\/I
y defined nma ane.

network, the access point could use a ne nagenent Tr

[0034] O Reiied vlug fs thoSSibio whick éregdelag. | nvol ve changes to the standard
use of 802.11- defined managenent frames. For exanple, an access point may
send the [UBBERPmETdMheperssibditiealitrenlf@changearts ithel lsRhAWIr el asS80met MBEfnddn a

data frang that i mJIt\iNg?ast to .al i
P

| client devi bel to th
par t cul aP WG SIS G Pk XA haeh thsviee ot Hevsed duerioh ield nttea

];)(r)\?vemre- 22325%%’%1?&&@ M Re 6 Bsts VAL USwNE 8hRald the g it !g'én%raﬁ'@esuifﬁcient to
store the value of the beacon interval. Therefore, the upper 8 bits of the Beacon Interval
Field could be used to carry the DTIM period value for a particular SSID so that client
devices Eelonging to a wireless network with that SSID would be informed of the DTIM
period value by the access point. Alternatively, reserved bits of the Capability Information
Field in the Association Response Frame Format could be used to carry the DTIM period
value for a particular SSID so that the access point informs the client device of the DTIM
period value during the association process. Alternatively, any other bits of a field of a
suitable management frame could be used. In another example, to inform client devices

belonging to a particular wireless network of an updated DTIM period value for that

network, the access point could use a newly defined management frame.

[0034] Others of the possibilities do not involve changes to the standard use of 802.11-
defined management frames. For example, an access point may send the current DTIM
period value for a particular wireless network in a data frame that is multicast to all client

devices belonging to the particular wireless network. The client devices would decode the

5



Alternatively, client devices unaware of the DTIM period value for the
wreless network to which they belong would listen to all beacons and
identify the DTIMperiod value fromthe periodicity of DTIM having
indications for client devices in that wireless network. This would
require th |1 ent vice ve. knowl edge of the existence of the other
client qeg?t§ it ey bl il n Bersly) fotfHwic e de 8™ posaTesnedtat
are confi gutaRlagvél), GiRPASLcds WAaRhire TRt DPIS: ibAREMe, Iathe%‘ﬁ%s@tn@fgboq“?(fg .
frame sequence for each of the SSIDs. Such access poi nt's may 1 nclude the
SSI D- dependtBish thT igeg woddilistende hllbeamnn and identfoda®M paiel wdgueneahé or
a particu o9l D, 6] For.exanple, FIG shows a sequence of beacon
franes 250EJ %{Od’llcr% eorf\}g?@;}%#auﬁlg f’Bﬁcat’ﬁm Kredisntdevjsisnn hay wigsless ngexerbn Fhiane
250 i ncl udivb@ldarcBTkdHIRe Ll debices tRhSRAERGEAN of BE %EE@ i
interval s of _Tz,%r w reless network 120, eac‘(?;ig Beacg%g%rﬂgcrﬁe 2 820%%%24156% ng
a DTl M per{wiresfn that witgless kdyoknce of beacon frames 254 at intervals of T3
for wreless network 130, each beacon frame 254 including a DT1M peri od of

4. AP 102 [0DA%] Qthes a@ehs peints thatadré iconfindislatd emppvessagesmbay STIDsal8smit a
network 110 ev rt%/ ot hgr beacon frane 250, as indicated by arrows 256. AP
102 i ncl udSBABE TSHE TG FFIUENGHAT eapl ofiihe REH Y guhpeseshppiaisanay msludsitke 120

every ei gf'ESfIDb&@)%QﬂbnftrBTE\/IZE&ioda% iéﬁglitl C@cta@(% by AL 3 on ngaq?%égq&‘e%%el ?l éjdes

Delivery Traffic Indication Messages for wreless networ every tourth
beacon fr dnwticdar SEB. i ndi cated by arrows 260. [0037] In one scenario, AP
102 may have buffered broadcast traffic for all client devices in wreless

net wor k 11003GAFot@GRamplel FIGcI sitbevsanseaphicensti ikheorDhivkd P53 heinfexdls BERC Gy
frame to be . li stfn(ﬁ_g Itg bey ;I i ent_devices of wireless network 110, for
exanpl e, BERAGH "EFEOHS 1JBocach brarag frame ¢alhuwiuding DY Reried obRoadeaisnodiaf a

(shown gr aphichalrhMea 582 aRBhIsYo RS ¢hedirlh OBkt ) 28T éagielaﬂgegg&f@raﬁ{e 262

and before the next beacon frame in the sequence gl?ter rane 2.
[0038] | niggledinge REBAaetiod ofAR, 402 smyetawd Huaddrefreden?i4 dcastvaabATE dor

cel | phones, . 24, pbut not for_.cell phanes 126 and 128, AP_102 w ||
i ncl ude a?lé%%IS o%?‘?%%eﬁg?leﬁﬁl} ﬁeacfjﬂeﬂ%’é?@g%éa BAne %%P‘E}éoq PEfentl 1@ by
client devidtetesWeliverel @t REMSKMRoc! R wiklA&IRAvorR936 Werl' ANE 128G, and
will transmt the buffered nulticast data (shown 8
frame 250, as indicated by arrows 256. AP 102 includes Delivery Traffic Indication
Messages for wireless network 120 every eighth beacon frame 252, as indicated by arrows
258. AP 102 includes Delivery Traffic Indication Messages for wireless network 130

every fourth beacon frame 254, as indicated by arrows 260.

[0037] In one scenario, AP 102 may have buffered broadcast traffic for all client devices in
wireless network 110. AP 102 will include an appropriate DTIM in the next beacon frame
to be listened to by client devices of wireless network 110, for example, beacon frame 262,
and will transmit the buffered broadcast data (shown graphically as diagonally hatched
block 264) after beacon frame 262 and before the next beacon frame in the sequence after

beacon frame 262.

[0038] In another scenario, AP 102 may have buffered multicast data for cellphones 122
and 124 but not for cellphones 126 and 128. AP 102 will include an appropriate DTIM in
the next beacon frame to be listened to by client devices of wireless network 120, for

example, beacon frame 266, and will transmit the buffered multicast data (shown



graphically as diagonally hatched bl ock 268) after beacon franme 266 and
before the next beacon frame in the sequence after beacon franme 266.
[0039] FIG 4 is a block diagram of an exenplary access point according to
an enbodi nent of the invention. AP 102 includes at |east one antenna 108

coupled to_a radio_ 302 ich.in turn is coupled to a processor 304 having
baseband fH %Blﬁllc%h’afﬁ gﬂ?gblﬁméﬁ@h@? t]i’il%t ?4}33 aI%'ieé e%’?P“é?@é‘??pf@émfbeefﬁfeo@és@é?
304 i ncl udesicén GeMAkIAthcREQERSS hiG Yilbdn £SRbDsca digital signal processor
(DSP), a reduced instruction set conmputer (RISC), a conplex instruction

t t d,t i h 304 . b t of
2 apploa o bRELIPRCa; Pck Keald e 8 MBERY *ERRRapoRe R of i,
appl i cat i omlsplmedt af the tramtéord AP A0 dhclASIP)cas] BH40]enAP 10920@i160td Nekiides

a wred neipg)\rn@lji nt erface 30? coupled to a wired network controller 308.
The wired QW s gpladgio e REeEIseT 3B hayine basrbend fkcaipnalitk ¢ non-

: i -I . ! . EEE
1309 1095, 1 Eere PEERE SO Knatroeltidr TR AR ORET S BP BRI DSl &
"Fi reWre"digitarsigmy procsiiirn@SRn at fedneaf insictath netomdiputdrnRIBERCE 30H1dxS

bl e t i r.ed Li 06 and 107, [0041] Radio 302 and
300 Ty bATHHITOR £ BRI St LB (B eTgpre ProceSpa st By HecpFared.

circuits. aoiapblicdtion spbtife %g@g}ﬁteéQzﬂ‘oﬁi@gAm(f)e& G WPL Karf 88% %Bedciﬁ'éngip %)etc{sﬁy be

part of the sanme integrated Tircuit or In separate integra clircui

[0042] AP stapdaigipsodyciEABORS a menory 310, which nmay be fixed in or
renovable from AP 102. Menory 310 maybe coupled to processor 304 or partly
enbedded i[9048Y] ot 62 ralB0iicludds novirekhatusil weelficet 308f copBiploes whied HERRBikY

310 incl ud mbipati.on of the  fol | owing: duct or _devi
Such a5 1 SRS U4 of BRaured SAHory R By Jor OROIS RESRORTHpOE(BE (Fhepal | y

erasabl e pimggremveRhe SERABANYSER LY ﬁ@twogl?@ it ﬁ k@sh (ABARGYs

devi ces, non-vol atile random access nenory devi ces Synchr onous

dynami ¢ r dHEB384¢2990, maddBEE SERAMtanttvd ceommdaRAVRLS Y yn dTire Wistijlom agcess

i bl ta rat > devi , tati
e ndom oot e (ORI TANR bRk Biee SR BE TP iae BT T .
and the | bk@107.

[0041] Radio 302 and processor 304 may be part of the same integrated circuit or in
separate integrated circuits. Similarly, processor 304 and wired network controller 308

may be part of the same integrated circuit or in separate integrated circuits.

[0042] AP 102 also includes a memory 310, which may be fixed in or removable from AP
102. Memory 310 may be coupled to processor 304 or partly embedded in processor 304,
A non-exhaustive list of examples for memory 310 includes any combination of the :

following:

a) semiconductor devices such as registers, latches, read only memory
(ROM), mask ROM, electrically erasable programmable read only memory devices
(EEPROM), flash memory devices, non-volatile random access memory devices
(NVRAM), synchronous dynamic random access memory (SDRAM) devices,
RAMBUS dynamic random access memory (RDRAM) devices, double data rate
(DDR) memory devices, static random access memory (SRAM), universal serial

bus (USB) removable memory, and the like;



9 b) optical devices, such as conpact disk read only nenory (CD ROM, and
the like; and c) nagnetic devices, such as a hard disk, a floppy disk, a
magnetic tape, and the like. [0043] Processor 304 and wired network
controller 308 may be coupled by signals 311 to coordinate their

activities, for exanp|e aCﬁ £ss to nory 310. 44] Menory 310 magd store
associ ati ons of two OF°RHSAEIREEH e &%go@BaCﬁé&Eiééﬁq %YIWCN’D’&GH R, &l of

two or nore SSIfev@kugs to the MAC addresses of client devices belonging
to the wirel ess network identified by the SSID val ue. For exanple, nenory

(70010" i binary ARy o) Card T Ere i st g 5%

114 (denoted "NMAE€iike. and I\/AC- 2", respectively). Simlarly, nmenory 310 may
store the association of the SSID "CELLS' with the DTIM peri od 8 (" 1000"

in binary [oomtmaass@r@bmﬂdhwir&?né{%rk @@&%&@%@@8% Ao%Bfé'a ]‘;Lizl;lto 126
and 128 (denoted "MAC- 3", "MAC-4 C- 6" res

Simlarly, COH@%@W@WCWWGM@? exaniyde msacﬂoammmryéﬂm he SSID" PDAS" Wi th
the DTIM period 4 ("0100" in binary notation) and with the MAC addresses
of PDAs 139044]3Memng 3186 rﬁajzestoteeaissbbﬂéﬁbr?s of MAEC-AB"mamrdSMACAlues to lespectwe

respectl v rna of these associations m

stored i nt%ej?%lpwo %Pﬁ‘é{gs‘% %stsﬁob%]s ke fAG1a1d ﬁ%?esa‘l’fs%ilqngéﬁ}@l@ a
buf f eri ng belsppip 3l %ﬁe@&@ﬁ&wb%ﬁ@ﬁt&d@fﬁq@ dz%ﬁlte' ge)EaQﬁplgl LEenbn 310
devi ces. For exanple, data i ncom t | C may transter r%’d’5 to
buf fering nstﬁtélrﬁ ¢ esgardationc o the o SIE) @hAIPé’ O@’?Zwrb}h thé DéFdM]pem\m R ¢oar0 oinl er

308, and tem 3 sef. .10, jndi Gy hat

but tor 1 ng S2yct Bekedds) R PHR READEC B3HERE S Farditea o Pt e Mg

One or norad dOAGLRT sesﬁét@welyfpc Shﬂﬂiariyorm 116 rhdy RELARS 8Qbci3Hn offmé %@DUSGO'

for the Qgﬁﬁgge; of manog on a SSI D basi's, the timng of

transm ssi Drithathe 1 pariogls 30( léﬂ@” detioas bektonyi agl tvgtiditlief Mﬁﬁt

wirel ess peiuaEkss R 1 « a 4l ar

exenpl ary rret@% { ﬂ?%%e%%ﬁzﬁ 3%6 fm(ﬁ i% %ﬁlo e é@gﬁf’g? %&cﬂ E&l ment

of the i nmsht‘l\/bhc 61”n respeativeld) odSimengly, ARMA? 319 ﬁﬁy%@&@stﬁe association of the
SSID “PDAS” with the DTIM period 4 (“0100” in binary notation) and with the MAC
addresses of PDAs 132, 134 and 136 (denoted “MAC—’]”, “MAC-8" and MAC-97,
respectively). Alternatively, any or all of these associations may be stored internally in

processor 304,

[0045] Memory 310 may also include a buffering system 312 to store incoming traffic
destined for client devices. For example, data 320 of incoming traffic may be transferred
to buffering system 312 under control signals 322 of wired network controller 308, and a
flag 314 in buffering system 312 may be set to indicate that buffering system 312 stores

data for a particular client device.

[0046] One or more counters 340, located for example 1n processor 304, may be used for
the purpose of managing, on a i}er SSID basis, the timing of transmission of DTIMs to

wireless client devices belonging to different wireless networks managed by AP 102.

[0047] FIG. 5 is a flowchart of an exemplary method for implementation in AP 102,
according to an embodiment of the invention. In this embodiment, AP 102 is an access

point that transmits only a single sequence of beacon frames, namely the beacon frames for

a single, defauit SSID.
10



point that transmts only a single sequence of beacon franmes, nanely the
beacon franes for a single, default SSID. 10 [0048] Counters (for exanple,
one per DTIM period value or one per SSID) are |oaded w th respective DTIM
period val ues (502). [0049] If none of the counters has the value 1

04) .. then mented by 1 (506), the

(checked i k 5 ach cou is, decre

DTI M peri o@oggfﬁgugggo@?ra‘f’@gmﬁf’tcH’et%%ﬁé\élﬂeflo g?fﬁei% Oqermr._ﬁﬁgs i ioﬁéed
beacon frawahaggdeithe DEME BB BdfBed G0fy ansm tted (508). [0050] If any of
the counters has the value 1 (checked in block 504), then the follow ng

actions oc : L t o, wWhigh the .
counters hgj\?gg]'gﬁéqg égloﬁgle?-ghg{r%gf %éﬁ%g‘ggﬁ i1 2&%&“8@%%@559%7@6“8?0 %Oém%r 18
count er s hdegramgentdie byal {804), dhiee D'IEMD@EEOd Wiatde d36cifites peih ithe dofuM Spier iiod
val ues; andwébﬁ%he counters not havjng the value 1 are decrenented by 1.
[0051] The™ 1 PRarAceB Aian e thebeAcer Ranggs trprsniied 608he DTI M peri od

val ue ass%gi ated with the default SSID is incl uqled in the beacon frane and
the beacorf9P?Unkk any of thepaiters das hovsng 1 ArhekedlinblockG®4).t then thet fodidwing

resunes fr . in which the values of the <counters is checked.
[ 0053] FI C??H%ﬁgl (g&grfsﬁg&nhart of an exenplary nmethod for inplenentation in

AP 102, according t her .enbodj nent of the jnyention. In this

enbodi nent, AP 102 ia§ Igﬂﬁsaﬁ)ﬁé}éeswﬂéeﬁs[ ngtgEkse P%lﬁbﬁ%tt € sowkera Marethsvabis
frame sequence #@inchaieh ilthetRgcoatkddge: [ 0054] The nethod of FIG 6 may be
inpl emented in parallel for each SSID. [0055] A counter is |oaded with the

DTI M period val ue f Foel 0 . it e S
not have the val ue (}ﬂ(tg?lggukﬂetgﬁfﬁr?@{)qgﬁkqgg%?ageh%g&tﬁ %le“%:Itt%lu{r?t%:rr@3 éi)l%gf?\';e bﬁ‘ﬁe
decrenment ed by peripéealpes;tahé DTI M peri od val ue associated with the
particular SSIDis included in the beacon frame and the beacon frane is
transmitted (608). [D@EMouhferd g havingties viias] bhadedanididd yehecked in bl ock
604), then the follow ng actions occur (610):

[0051]) The method then continues to block 508, in which the DTIM period value
assoclated with the default SSID is included in the beacon frame and the beacon frame is

transmitted.

[0052] After block 508, the method resumes from block 504, in which the values of the

counters is checked.

[0053] FIG. 6 is a flowchart of an exemplary method for implementation in AP 102,
according to another embodiment of the invention. In this embodiment, AP 102 is an

access point that transmits a separate beacon frame sequence for each of the SSIDs.
(0054] The method of FIG. 6 may be implemented in parallel for each SSID.
[0055] A counter is loaded with the DTIM period value for a particular SSID (602).

[0056] If the counter does not have the value 1 (checked in block 604), then the counter is
decremented by 1 (606), the DTIM period value associated with the particular SSID is

included in the beacon frame and the beacon frame is transmitted (608).

[0057] If the counter has the value 1 (checked in block 604), then the following actions
occur (610):

a) a DTIM for the wireless network having the particular SSID is included

in the beacon frame; and
11



a) a DTIMfor the wireless network having the particular SSID is included
in the beacon franme; and b) the counter is reloaded with the DTIM peri od
value for the particular SSID. [0058] The nethod then continues to bl ock
608, in which the DTIM period value associated with the particular SSID is
i ncluded in the beacgn,franme, and the beacon frame is. transmtted. [0059]
After block 608, ¢ hePh eh%"&“@ééﬁﬁ%@“i@o?ﬁ*&tB%PTéMtPeF WRIveHOF e patigelapt
the counter isSgimecked. [0060] The counter-based schenes descri bed above
with respect to FIG 5 and FIG 6 are just exanples, and it is obvious to
a person ofyo9gdrRar i | 0. Ll t terpativ agenent schemes
for the tio[fn‘i ng]dglgptdheetﬁégﬂtk/esﬂg}g%%@g:s% tggi%gn%odilﬁen %Cho?het Wrﬂ%ﬁ%iﬁ?e

[ 0061] Whidseoccated wiith thepdrticdsr $3ITX 3 éndlnv@niitanbdiaye flaeennt hdisdabat 8emand
descri bed ther ei.tné many nodi fications, substitutions, changes, and

equi val entE i how occur to those of ordinary skill in the art. It is,

t herefore, ég) be understood that the appended clains are intended to cover
al | such nigd3i 28 Haek 4A% Granebed aesumes |fran vk 60 18 pilrich thef vilhe of the
invention. . lg.-QahbBeq 1 A method in an access point (102), the nethod
conprising: transmtiting a sequence of beacon frames (200) at regul ar

beacon i nt l-s. .t hat re.specified . id beacon frames_ (200), where
sai d beaccgﬁéél(ﬁﬁngscotl E@B’%a%ef}esgﬁ?r?esa&sw&gfa é’FiW}gT IESpecafte HéG; ﬁ&ﬂ%gg(ﬁo@l are
nmessage " Bt Wkappleh, amhdviatsugsvidusab i@ nded dry b Co 1R G ages
"DTIMs" for a figst wirel essjf1 ne_t\(\/(c)Brk (nl 16)ﬁ%ﬁvﬁlghg%ﬁ?r@?leﬁ%n&g?iﬂﬁ%%e in
a first sobdiggepiisghemsedoethcetiningedcdbn DFMsmesciding)to whbodintche ohtrer val
bet ween beacan,frames in said first subset is the product of said first
DTI M peri od val lie and said beacon interval ; and including DTIMs for a

second W network (.120) hayi ng a second. network nanme in a second
subset of [‘Zdacﬁ Z%élggeu%eﬁéa 1 g‘?aaﬂzésﬁgﬁmf1%5%’?“%?@6?@%@‘2@%%émd described herein,
many modifications, substitutions, changes, and equivalents will now occur to those of
ordinary skill in the art. It is, therefore, to be understood that the appended claims are

intended to cover all such modifications and changes as fall within the spirit of the

imvention.
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i nterval between beacon franes in said second subset is the product of a
second DTIM period value and said beacon interval. 2. The nethod of claim
1, further conprising: if a client device belonging to said first wirel ess
network (110) is in a power save node, buffering broadcast and/or

mul ticast data for said first wireless network (110); specifying the

exi sten sSaid buffered data in a beacon frame of said first subset;
and transmtting said buffered data followi ng said beacon franme and pri or
to transmitting a next beacon frame of said first subset. 3. The nethod of

claim1 {urthegr, o0 'a'?ﬂa%géssipgir@ggd&,ﬁﬂéHfé:%dccgg%ﬂbsg%fgi ng to said second

; : MR .
W rel ess networ 12(5') isiIn save no ering broadcast and/or

mul ti cast data fortraamittisg@caguence ef Bmson fretnen (200) 10Rpulaspecdd jntargals hieat
exi stence of said buff.ered data in a con frame of said s d subset;
and tr anom t R RGPEHI BARCLF At S ACHODDoNTRES CH A Bt CUMLRERRY fr | or
to transm t tfR04iveRXraRBAcREtoh 3R s Qe AN SRERAd AfMDSEL . 13 4. The
nmet hod of any one of 'claims 1 to 3, further conprising any of specifying

sai d second DTI M peeludumgvisliveryitrafaindidatier oresfagansd TG0 a fipstoviraésag sai d

second DTI M per.i e to a.client .device bel ongi o .said nd

w reless net kSRS i £ S ERbaCRR G B RELECrsPig5 Rifongf B e cona

DTI M peri od Vadnis (200yawbkieeht iif@vhaRtbeinanRgtaoirhfeSal [id HIECamdetik 1Rl ess

network (120) via a nanagenent franme; or transmtting nulticast data

conpri si ng sdreduskebsidd Brst M papdmaluseandsaidchqagen indsvaleand bel ongi ng to

said second w rel : ; lains 1 to

4, wherein sone 013 ﬁgg?@%\g%g&%ﬁf rg)gencé)gld&Ebg?sg%%{eﬁo%]ﬁgf%(gmsi\élgg%fslgéos@ subset

and to sai d setent nameseh.sendAnbset ofsdd pajuphcd dflizhcaofignessi200), where the
interval between beacon frames in said second subset is the product of a second

DTIM period value and said beacon interval.

2. The method of claim 1, further comprising:
if a client device belonging to said first wireless network (110) is in a power
save mode, buffering broadcast and/or multicast data for said first wireless network
(110);
specifying the existence of said buffered data in a beacon frame of said first
subset; and
transmitting said buffered data following said beacon frame and prior to

fransmitting a next beacon frame of said first subset.

3. The method of claim 1 further comprising:
if a client device belonging to said second wireless network (120)isin a
power save mode, buffering broadcast and/or multicast data for said second wireless
network (120);
specifying the existence of said buffered data in a beacon frame of said second
subset; and
transmitting said buffered data following said beacon frame and prior to

transmitting a next beacon frame of said second subset.
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one or nore antennae (108); a radio (302) coupled to said one or nore
antennae (108); a nenory (310) to store an indication of a first delivery
traffic indication nmessage DITIM period value and an indication of a
second DTI M period value; and a processor (304), coupled to said radio
(302) and to said nenory (310), which is arranged to cause said access
poi nt (192) t'thé mpthedefitny tvee ofatldiod 1ab 3afiytheonempfising anyrsf:1 to 5. 7. The

access point (102) of..claim.B6, N sai ccess. point (102)
compati bl e wi th | ERE1G08 A peealildy BV ppsee 956 1 Bikiarr TREECERE. 110, 5.
A Wi rel ess system §hORNnCAMPECShNBTIRN ﬁe‘riroatvamert@|a%ﬁ§nt?f8§:@tﬁeﬁ:§§fn%% 64id2)

configurable to belong to a first wireless network ( aving a first
net wor k name; segowbwnigssvatepksd 2¢) during aeassaéationI®ycesonf i gur abl e t o bel ong
to a second wreless.network (1 ving a, secaon ef wor ane; .and .t he
hcess pornt (102)PoT Ut teetie B0 RS Bt eRTRE aliRp e S S
conpri si ng cogeonte@iIsleSXReENbRI 20 PMa 8 niinas@a6MA kP4 of the access point
(102) of the wireless system (100) of clarm8 for inplenmenting the nethod
of any of cl ains 1irangmafting multicast data comprising said second DTIM period value to

client devices belonging to said second wireless network (120).

5. The method of any one of claims 1 to 4, wherein some of said beacon frames (200)

belong to said first subset and to said second subset.

6. An access point (102) comprising:
one or more antennae (108);
a radio (302) coupled to said one or more antennae (108);
a memory (310) to store an indication of a first delivery traffic indication
message ‘DTIM’ period value and an indication of a second DTIM period value; and
a processor (304}, coupled to said radio (302) and to said memory (310},
which is arranged to cause said access point (102) to implement the method of any

one of claims 1 to 5.

7. The access point (102) of claim 6, wherein said access point (102) is compatible with
IEEE 802.11a and/or IEEE 802.11b and/or IEEE 802.11g.

8. A wireless system (100) comprising:
a first wireless client device (112) configurable to belong to a first wireless
network (110) having a first network name;
a second wireless client device (122) configurable to belong to a second
wireless network (120) having a second network name; and

the access point (102) of claim 6 or claim 7.

9. A computer readable medium comprising code means executable by a processor (304)
of the access point (102) of the wireless system (100) of claim 8 for implementing the
method of any of claims 1 to 5.
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