ENABLI NG LONG TERM COVMUNI CATI ON | DLENESS FOR ENERGY EFFI Cl ENCY FI ELD OF
THE | NVENTI ON Enbodi nents of the invention relate to comuni cati on systens;
nor e partwoubsviiys22energy effici ency of the conmuni cati @0TAR2M18/086206
BACKGROUND OF THE I NVENTION It is becom ng increasingly common to find

br oadband wi rel ess networking capabilities (e.g., |IEEE 802.1 1, 802. 16e,
etc.) and wired connectivity (e.qg., |EEE 802.3) in nobile platforns that
favor | ow power design. In some network environnent, maintaining all

net wor k devi%@éBWGg@%G-WRM COAIMENIGATIONIDA ENSSF QRENERGKecessari | y
consunes energy, especially when pegRSHEN@ydata is sporadic. Power
managenent schenes are used in conjunction with network devices to extend
the battery lifetime of nobile communi cati on devices. A network device may
operate in a reduced power state (e.g., standby, sleep, hibernate, etc.)
for saving power consunption. However, if the device is in a reduced power
st at e, St h&F1HED @E THH/AINVMENDEONbl e t o receive a data request or data from
ot her net wor keg deyl ces. - BREF DESCRIPTI O OF THE DRAWNGS Eqbodirent s of
the present inveRtion 8 i FIUSH A ed By Way of* 8% ¥ipe” ARG H*S"“hdt™ 1 i mi t ed
by the fi guerggefhitichdyeofalccomamyatigh ge@mks.Nngs, in which |ike references
indicate simlar elenents, and in which: Figure 1 is a block diagramof a
conputing platformconprising a network device according to an enbodi nent
of the I NBAUKGROUNDWETAEINMWNHON ow di agram of one enbodi nent of a
process to deternm ne whether. to operate_ip a |ong-termidl eness node.

Fi gurel33 ShOWSﬁéS pacomngirasRely e N %Bcgli’r%(lrwn(g‘fm‘%lleﬁﬁ%@é’%n%o determne a
snoozi ng ichla8Niiad (c(eSIIEEE ROD UL, 80216 cR.) dh @I nBRACRE M ALIEER 805 .3pinW I el ess
conmmuni cation systemin accordance with one enbodi nrent of the

i nventi on.Hmbgapétfsrmsnhaﬁ§%Vpak@§oave&6%fﬁm Wsomg aetaiors GV irpaenk antyREe

enbodi menty; @ftwo€devices (wired or wireless) at a fully powered state unnecessarily consumes

energy, especially when access to data is sporadic. Power management schemes are used
15  in conjunction with network devices to extend the battery lifetime of mobile
communication devices.

A network device may operate in a reduced power state (e.g., standby, sleep,
hibernate, etc.) for saving power consumption. However, if the device is in a reduced
power state, the device may not be able to receive a data request or data from other

20  networked devices.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention is illustrated by way of example and is not
limited by the figures of the accompanying drawings, in which like references indicate
similar elements, and in which:

25 Figure 1 is a block diagram of a computing platform comprising a network device
according to an embodiment of the invention.

Figure 2 shows a flow diagram of one embodiment of a process to determine
whether to operate in a long-term idleness mode.

Figure 3 shows a flow diagram of one embodiment of a process to determine a

30  snoozing interval (SI).
Figure 4 is a diagram representation of a wireless communication system in

accordance with one embodiment of the invention.



invention. Figure 6 illustrates a point-to-point conputer systemfor use

w th one enbodi nent of the invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Enbodi mrerwe 20fo/ams2appar at us t o det ermi ne whet her to buf Per/usenms/oee@oei ved
packets before sending the packets to a conputing platform are descri bed.

I n one enbodi nent, the received packets are buffered for a duration of tine
rat her than being transferred to the conputing platforminstantly. In one
enbodi ment, the conputing platformobserves a period of idleness when the
packets are beFiggrodillustraies a cpp@uehBsn fagussivathfase gmbpdimertf des a | ow
operating;RRWes, state. In one enbodi ment, the apparatus is a wireless
networ k device. In another enbodi nent, the apparatus is a wired network
devi ce. | n t heFigur¢ oiliusiptategmnitpe-point comprtsr exstendior nicl veithame caépdifngntt h t o
provi de aoggk%nkagﬁpugh expl anati on of enbodi nents of the invention. It

will be apparent, however, to one skilled in the art, that enbodi nents of
the invention nmay be practiced wthout these specific details. In other

i nst ances, - ! | are shown in bl ock diagram
form ratIH%F Ijﬁpﬂﬁg b ,NEﬁ§Tﬁ qu)(i::\{\hcﬁlﬁ\ld obscuring enbodi nents of the
i nvention. SonmEmpodiconsf af apphetud et detdratheddstiet ptbutfassomairakived! | ow ar e
presented | r of .algorith and synbolic representations of operations
et o bPedehite s s S peei e Oy SorR elauSu SBHERRRE aler { ot L ons: and

r epr esent ambodimeat fhe krdteivRpdtiett it bulyred R acutkibh beiind AtHchatlibdigg pr ocessi ng
arts tg nost effectivel conYe%)the Sﬂbstance of.theiﬁ work to others

ski | 1 éd i Arapiaredre the SAmBY e 3 Horm I aRaY N OBhAm ARSI P COMPYHRR  ved to be a

sel f consi pl@ofm SBQHRNE Berfd oFiBERsd WRdlitRdpadcRetPar 88ihE BeHfdir@SWhe . The steps are
t hose requiring physical mani pul ati ons of physical quantjties, Usually,

t hough noCORBEBELHION) thep KRISE 2O SPFRINEP Pk EE-HB OPOFARAMAILRS ri cal or

magneti c gheahsis ¢ JRRREEnAlorRALNEe. i HoBRr el b RIMALR! theshpa LRI NEHeq COMpAr ed,
and otherw se nmani pul ated. It has proven convenient at times, principally

for reasomstvork ¢oiton usage, to refer to these signals as bits, val ues,

el ements, synbgl g, f&lla@fﬁ%(ifeg‘crrﬁtioﬁ, Al ABrou WHRR Ry sePforth Ift?prlo{flh@ a more

thorough explanation of embodiments of the invention. It will be apparent, however, to

one skilled in the art, that embodiments of the invention may be practiced without these
specific details. In other instances, well-known structures and devices are shown in block
diagram form, rather than in detail, in order to avoid obscuring embodiments of the

20  invention.

Some portions of the detailed descriptions which follow are presented in terms of
algorithms and symbolic representations of operations on data bits within a computer
memory. These algorithmic descriptions and representations are the means used by those
skilled in the data processing arts to most effectively convey the substance of their work to

25  others skilled in the art. An algorithm is here, and generally, conceived to be a self-
consistent sequence of steps leading to a desired result. The steps are those requiring
physical manipulations of physical quantities. Usually, though not necessarily, these
quantities take the form of electrical or magnetic signals capable of being stored,
transferred, combined, compared, and otherwise manipulated. It has proven convenient at

30  times, principally for reasons of common usage, to refer to these signals as bits, values,
clements, symbols, characters, terms, numbers, or the like.

It should be borne in mind, however, that all of these and similar terms are to be

associated with the appropriate physical quantities and are merely convenient labels



It should be borne in mnd, however, that all of these and simlar terns
are to be associated with the appropriate physical quantities and are
nmerely comoenicgnts2kabel sapplied to these quantities. Unlpesaisspemrd2oeal |y
stated otherwi se as apparent fromthe follow ng discussion, it is
appreciated t hat throughout t he description, di scussions utilizing terns
such as "processing" or "conputing" or "calculating" or "determ ning" or
"di splaying” or the like, refer to the action and processes of a conputer
system  orPRlicdity tescaquansiticn indess snpsifcrliptaied otheswise apPDEAT B dices  and

transfor ”?olﬁf%% GEREESHE NG pARi RN R BRbudhSheGd &e@&ip%)on QR0 dnl Gt%hz‘Mgt hin the

conputer systemis registers and menories into other data simlarly
r epr esent édmasuqbay Sproedssiagiann t'¢aninagingli arfiealculdtia s comdeierrinisg'serem menori es or

registers "8;%%1%5 %‘ or P9 'f@fe?tontﬁ‘e L0 2% é@%@ses LF 205 8& s ?s@en? rorgt SR} ay

devi ces. nts of invention a ate to appar at use€s per f orm ng
t he opér amleotn@nhenmunngm &ppaam@drﬁesﬁnmnsiﬁ@rrspetairaird:syntcclwﬁsﬂhwucetled for

t he required ose QuRrise. a neral purpos (TRML.

ol ect 1 vel§ e b SRBrss ikt o R AR 5% RaB LSO R m B ET Ik ST 1 (e
conput er . sibuitakly aepccsmpud &rphysicd qa:mtme@/wiﬂen ﬂtc&bmﬂutbmy&temmmmﬁrEB or eadabl e

st orage nedi. ut not Iimted ta, an of di sk including

f1 oppy di §?\gésl%g%)81t(il{ﬁeélsu 1§§§ MatR SEER TBVBISHERAT m?a%'pcf%ﬁﬁeti c-optical disks,
readonl y nenor EgsodilReMs pf 1nﬁﬁiﬁdﬁ>ﬁhs@fﬁta&68) alfﬁﬁz[fﬁ)tm;eesfor([ﬁ%ﬁr)mg HPRGIYBtionEEPROVS,
NVRAMs netic or optical cards,. or nme suitablefor

storing e gr@t“r ORIME 2p ‘tti‘ﬁ?éflia& §PCHi %“Cé%ﬁei @aftqalr%ﬁemoaa% 8ttsyst em bus.
The al gorlntalsvrtsmgﬂst: B B BYSp RE e&mﬁ@deib@rveiyrtcﬁraedrwtecbﬁrtgetr@htylay related to

any particular conputer or other apparatus. Various general purpose systens
may be usSBMAMEPTRIEY AR ip HeLomBRigh SEE 4§ BrogEAE MBS Bidn, or i t

may prove csﬁﬁme%fdauetser@e RRURME SudRE 8us RA Ginfdell 42 dnPRPabadidSndiRdiper f orm the
required net st eps he required structure for a variety of these

syst ens V\iﬂopp}a?iﬁ@a@l)twl&rﬁkﬁ HED-H#EMs. DM -BRMye pislinagngtigerticel Byks. re¥bodi ment s of
the i rl\fentohgfr}né'fﬁcﬁlegaiOﬁgﬁth&ﬁQCé%strgerﬁ@riegrﬁﬂ%%@RWs RAPROKAI ar

progr amm ng | anguage be appreciated that a variety of programing
| anguages NRAMe, rggaetia @ ophigsll eardm or aydynpeed aividiaguitabie fohstoiinadentionis as

descr e MELEL oy SR e3ioBh i nl s, ery mechan smio,
a conputer). Fohe dgmﬂnheandadmm'h preegnealdwiirearpedi inloréntiy Irelded toramad onl y
menory (" %%calar Jo% Al oﬁctﬁ&%ﬁpa%q? "Various general purpose systems may be used
20  with programs in accordance with the teachings herein, or it may prove convenient to
construct more specialized apparatus to perform the required method steps. The required
structure for a variety of these systems will appear from the description below. In
addition, embodiments of the invention are not described with reference to any particular
programming language. It will be appreciated that a variety of programming languages
25  may be used to implement the teachings of the invention as described herein.

A machine-readable medium includes any mechanism for storing or transmitting
information in a form readable by a machine (e.g., a computer). For example, a machine-
readable medium includes read only memory (“ROM”); random access memory
(“RAM”); magnetic disk storage media; optical storage media; flash memory devices; etc.

30 The method and apparatus described herein are for enabling long-term
communication idleness so that a platform will operate in a reduced power state.
Specifically, network adapters are primarily discussed in reference to wireless

communication systems. However, the method and apparatus for enabling long-term



("RAM'); magnetic disk storage nedia; optical storage nedia; flash nenory
devi ces; etc. The nethod and apparatus descri bed herein are for enabling

| ong-t er 'woenmmunigat i on i dl eness so that a pl atform w | IPCOSe@ED®24206 a
reduced power state. Specifically, network adapters are primarily di scussed
in reference to wirel ess conmunication systens. However, the method and
apparatus for enabling | ong-terncomuni cation idleness are not so limted,
as they may be inplenented on or in association with any integrated circuit
devi ce or cgpBupigptiondlancssarg apsopiyiseses thrymaaypglimplegichtad omeisinst ant s,

enbedded %%%Elaf?én! x@f’t}?any”ﬁi’t@éﬂa%d Rir&fif V1B or Q@t%ﬁlt QRn B AbifRLAR, pldtaser ver

platforms, as well as’in Gonjunction wth other resodrces, such as
hardmare/Sbﬁ@%ﬂﬂ@ﬂmhﬁ@é@@md@W@ﬂﬂbﬁlmﬂw@I@ﬁ@&nhé@%mnkﬂﬁﬁﬂmﬁvedvﬁém/Flgure 1

I's a block, a0 gﬁ)’& as%n%&ﬂ%ﬁi%;ﬂ%ﬂ'oﬁﬁelf RLIT&OTREH %‘h@ﬁiggé%%h\%ﬂf K device

according to an odi e 1nvention. 'Many re conponents such
as busés drncdsghitphbreadag ivvakimgt been shown to avoi d obscuring the
invention. Referring to Figure 1, the conputer system conprises platform
110 and networ k adapter 120 coupled to access point 101 via interface 102
(e.g., wred i opvevifcace or wreless interface). In one enbodi nent, platform
110 conpri ses ower, ontroller 111, cessor .112 nd nenor

control Ler 113 R ot AEloCk M iAcomBraien i s sompivirr R Ben 1/ 0
control | efac@ndind/Q ad%ﬁib@@iﬁleﬁﬂ’tﬂ‘ttheslh@ﬂﬁbn MhyQélete® bhashing®n tuch aebwves kndadapt er

120 conpri se lin ogi.c 121 troller 122 oQzi.ng interyal (SI)
contrdBperPeri ?St ahs é’e%ﬁho‘i’ﬁﬁo a‘foﬂcg?r]f*éﬂi“cngﬁl?efIBV‘-‘(“ﬁ*%l%? fngod iEWShg- t er m

i dl eness mmtsan{pbﬂ%r aREe) cobplif &platRem 11@&RI iéBvdrk h@aptdd tcfugbedlaa?cces@nd buf f er
control unit 128. O her enbodi nents of the jnvention, however, may exist in

ot her ci r @Qint %01V1%§1.teéfa%i<%?s(e oMV IR NTESC F VRTIFSS iHETaS0st em of Fi gure 1.

Furthernore, i %Q%o&méﬂﬂblﬁﬁ&%ﬁlI‘Ofcohﬁ}ﬁsés?Mﬁ&ts'td%@cd?i%llé}qlﬂ'ﬁéée!sslaflt ed
throughout one or nore circuits, |ogic uni devices illTustrated in

Figure 1. 113 aaﬁélewmﬂnﬁ@l&ﬂr1lbllapﬁlerrqwbpﬂme@b@mfp%él(bﬁlstbgrtC@mpﬂ%qaé/ﬁ) as a
cell 9'30”%ont?oll@#ilﬁ%hev%egt&%m%? u%@%%&&%&%%%&%i [2?)' l'er, a nobile

platform a desktop platform and a server platform as well as in
conj unct i epmpyiseh samiiag lagesBUr ewgollgrdeh saeozngritigaiebSdsfonipalice 12hr eads, t hat

utilizes %ﬁ%&& I%Q?t%?ﬁlit ]ﬁ:tz(Q(Tt)@ﬁFos Pp mn%—t%gid[eﬁgﬁ inyoﬁe (LT mode) buffer
126, receive fifo (RX fifo) 127, and buffer control unit 128.
Other embodiments of the invention, however, may exist in other circuits, logic
20  units, or devices within the system of Figure 1. Furthermore, in other embodiments of the
invention may be distributed throughout one or more circuits, logic units, or devices
illustrated in Figure 1.
In one embodiment, platform 110 comprises a system, such as a cell phone, a
personal digital assistant, an embedded controller, a mobile platform, a desktop platform,
25  and a server platform, as well as in conjunction with other resources, such as
hardware/software threads, that utilizes network adapter 120 to transmit and receive
network packets. In one embodiment, platform 110 is coupled to network adapter 120 via
interface 114, such as, for example, one or more computer buses, links, or channels.
In one embodiment, platform 110 comprises processor 112 that executes programs
30  orapplications running thereon. In one embodiment, processor 112 is coupled to memory
controller 113 to read from and to write to memory (not shown) that stores operating

systems, user applications, programs, or combinations thereof.



net wor k packets. In one enbodinment, platform 110 is coupled to network
adapter 120 via interface 114, such as, for exanple, one or nore conputer
buses, | iwk2ptoan72kannel s. I n one enbodi ment, pl atform PCO/USONMPI02E06
processor 112 that executes prograns or applications running thereon. In
one enbodi nent, processor 112 is coupled to nmenory controller 113 to read
fromand to wite to nenory (not shown) that stores operating systens, user
appl i cations, ograms, or conbinations thereof.In one enbodi nent, power
state controll EYO@P@b@@ﬁFP’@P@V% siysveentraltead Bl emtrpl appyeimiata of platiprane

enbodi ment;;o RPWRS eﬁﬁcﬁﬁrﬁen@%%@tét@&onjcroﬂ}erll1@95&&‘[{0@ ﬁrrec(a!y ?ﬁlhlré’ctl?rpdwrég' rectly,
power states of processor 112, menory controller 113; other conponents (not
shown) , ortatesRbpiredsiais2, timarasp fontioferald g, @hﬁty@dlinn@wnts (lpmél@é@émr 112, nenory
contr ol | elorddifidtheRhRah oFOTRARRALE pREkesbh P nRAETcoibAlPe I agPd o
control S|gna rom power state con Atrol 1 T I'n one enbodi nent,

net wor R a@&ptenmi@@u$sn&mnmuwmcanﬂvakycmaumhéd%ndsﬁome@s@p@umt 101 (base
station) V'ﬁnﬂwr ﬁface 102. In one enbodi nent, network adapter 120
conprises ‘a wreless interface for connunlcatlng radi o-frequency (RF)
signal s wi th abcessmpodinient] O&worlkrademner leﬁhmhnnmnmwtmly\n:m@ledsmacmser face is

interf d EE nt | t I
emood: menpom B ERe BdNo ks R a R bR S 1ER fmcecar d
(NIC) for compiagnh eadeicRginiatthde far @Jmmﬁfba(lmg)tadsakmwﬁéncy|(RF)mlgrﬁd watnpl i ant

network (e.g., |EEl 3 n one enbodi nent, . net wor k adapt er

conpr i'fes agc%gseqqng}ﬁgi HQ’E‘?A%?WPdFﬂ?“éFf‘%Eg;gGS? BFGYE“BWHHIE%{WB Phay
station (1302.15baMantkiReléss @etkvokd. ar network (e.g. 3G network). In one
enbodi ment, TX fifo 125 stores data packets to be transm tted to access

poi nt 101 via Phinscmiedmeppnetyprksdaptents8apmpmes a pired petyodaintedpcsicall gat a
packets reRRIHMELIAMAEEESIh PVt ROLhMA vidWBES @B lidHdetwdik QNE,

enbodi nent, interface 102 i ncludes one or nore channels or |inks for
recei vi ng IRBE 8% %)n@rﬁnﬁtemﬁ@dlalﬁtltan%‘é[@ﬂk@ﬁ@terl 130 gprapiésehe gl mannetwels f er cont r ol

unit 1328 rﬁﬁ&%@%r%ﬁhﬁhic% \Qiih s btﬁt@on](ﬁg?t sﬁ%)%i&éﬂﬁla@%w@&ggg on control

signals fromcontrol . I'n one enbodi nent, control Irectly
manages opé&rnstwaks of TX fIfO 125 and RX fifo 127. In one enbodi nent,

buf fer control Irygﬂetemjog(%njeﬁt, 'Tﬂtfﬁgrl% ﬁ&e%&t@pe&?@tg {oorlel tﬁlhsn]ri%tgd to access

point 101 via interface 102. In one embodiment, RX fifo 127 stores data packets received

from access point 101 via interface 102. In one embodiment, interface 102 includes one or

20 more channels or links for receiving and transmitting data packets.

In one embodiment, buffer control unit 128 manages operations of TX fifo 125 and
RX fifo 127 based on control signals from controller 122. In one embodiment, controller
122 directly manages operations of TX fifo 125 and RX fifo 127. In one embodiment,
buffer control unit 128 is integrated with controller 122.

25 In one embodiment, sampling logic 121 determines, for example, the number of
transmit packets, sizes of received packets, arrivals of the received packets, and the
intervals between the arrivals, with respect to network traffic at interface 102. In one
embodiment, sampling logic 121 determines types of packets (unicast or broadcast) with
respect to network traffic at interface 102.

30 In one embodiment, an interval between two arrivals is referred to herein as inter-
packet arrival time. In one embodiment, packet jitter is a variance of inter-packet arrival

times (as compared to an expected value obtained from negotiation or predetermined in a



I n one enbodi ment, sanpling logic 121 determ nes, for exanple, the nunber
of transmt packets, sizes of received packets, arrivals of the received
packet s, woadotoma7iat erval s between the arrivals, wth r@Spaskomn262e¢ wor k
traffic at interface 102. In one enbodi ment, sanpling |ogic 121 determ nes
types of packets (unicast or broadcast) wth respect to network traffic at
interface 102. In one enbodi nent, an interval between two arrivals is
referred to herein as |nterpacket arrival tinme. In one enbodi nent, packet
jitter isPeteebi brdler yordsnpasket pende theypriatipalof prriveldinies of esrpninkd to an
expected g)gék%g_ obt ai ned from negotiation or predetermned in aprotocol). In
ot her words, packet jitter is the variation of arrival tinmes of sequenti al
packet s. For eﬁmh@plej in ophemegdbodlitrassumingitheian oy avhintegneypioweolover

i nt er net 8@1%3 S %{52% ﬁ?}ﬁ( &l Sfﬁﬂéjﬁroﬁ)@@) gﬁ'ﬁr(}ﬁ%’ﬁ'gga &%&ge&th Ol ) (IETF

RFC 1889) pac seconds subsequent packet arrives
at next 2 niillistdohdss HEeonbsquanhBTP aadket arjives taenexi 31 Ilnlhselcdmctsﬁh@pmtkétulttee

21-20) . | 0\ t]Fseconrg) di I}?r}ml tﬁﬂ.‘?ﬂ&%kglmeln{ t[t eptclcke%nt ar‘lisccua:lc_uka.?e(rzriew th Ot her

expr essi ons IR She ermad use rea sht reans of
data acr 0$meaexpe¢smnd< In dime embedmasbtoﬂirlarmnspd MokRl fegl-thasactamn oﬁdquac ket - based

mul ti medi a_conmuni cat.i 323 ln o ment ,

sanpl i ng BGFe? IfﬂorgefP ﬁ?lﬁgosdo ’r?@ls)%r%aﬁ%ﬁoélcf”%a{ik%bﬁ Qﬁ% ”Pe %eue and a
recei ve (quemtuniciticnpeotedold 00k feeAL3). such netrics are used to determ ne
categories of data transfer n_one. enbodi nent, network traffic
related to rrangb%‘?ﬁﬂ’?mdlgﬁﬂtt ?aérfphn%ﬁogﬁfr]c?édiétﬁg?mf)sa@?é‘fssreg?drt‘éﬁﬁﬂsg’dt by vari ous
net wor k prg@éuReall § rdcsive gk 1@dnt emb&ti@td, ash RoekgsoUnd b t@bdige | n one
enbodi ment, the rest of network traffic involving data used by

appl i cat | GHEZOTISF BhdaknReinggransigaeds iy onecenibafigrent etivgrigafts elated tact ive traffic.

I'n one enbogi hs c&ﬁlrasplo!r B@adwaglp@ck%%las hQRREL By ParRATRIGV O pRIQGRSS every
sanpl i ng wi ndow mlliseconds). In one enbodi nent, sarrpl ing logic

121 gener &tfesedte alletnsaséa@%r%la%ﬁﬁﬁﬁglnmﬁ%Wdlmwtdh%reétrﬂféeﬁwéﬁtra iBackgr ound
traffig ComRVISERuSIRY by SipHediRAGKh Sns, W@Et@m@%%i%ﬁe&ﬂo%%ﬁelﬁ faki@ e close to

MIU (mexi num transm ssi‘on unit) are uncomon. |n one enbodi nent, background
traffic israffisull dng cboditherinsanipding kogisi \2é rengeth 2 garhplingwiicess exprlshrplingd packet s

associ at e@viﬂ‘do%(e%%%by ﬁlll‘ilge%&flds? Iy §1’I@n]1%dh’1§e%§, s&rﬁ\ﬁin\é@é/gig mﬂblﬁég .}eglﬂts I'n one

each sampling window.
In one embodiment, background traffic comprises small-sized packets, where

20 packet sizes that are close to MTU (maximum transmission unit) are uncommon. In one
embodiment, background traffic is usually found on the receive path only, while small-
sized packets associated with active traffic usually uses two-way communication. In one
embodiment, the inter-packet arrivals of packets associated with active traffic (e.g., VoIP,
multimedia data stream) are substantially uniform. In one embodiment, active traffic

25  comprises mostly unicast packets. Broadcast/multicast packets are not very common in
active traffic.

In one embodiment, controller 122 determines whether to change to a long-term
idleness mode (LT mode) based at least on results from sampling logic 121. In one
embodiment, controller 122 sets network adapter 120 to operate in the LT mode if results

30  from sampling logic 121 indicate that data packets received are background traffic. In one
embodiment, controller 122 sets network adapter 120 to a normal mode if controller 122

detects active traffic based on the results from sampling logic 121.



enbodi nment, the inter-packet arrivals of packets associated with active
traffic (e.g., VolP, multinedia data stream) are substantially uniform 1In
one enbodwoento/11a20i ve traffic conprises nostly uni cast Ppaalset19/026206
Broadcast/mul ti cast packets are not very common in active traffic. In one
enbodi nent, controller 122 determ nes whether to change to a |long-term

i dl eness node (LT node) based at |l east on results fromsanpling logic 121.
I n one enbodi ment, controller 122 sets network adapter 120 to operate in
the LT node i f Ivenggmbedimeptnbaskeionidigpffiogickidasprckaidiclegeddo t hat dat a packets

recei ved %Eﬁo@%%%ﬁ&ﬂﬂﬁk%aﬁﬁé Infent, hOwBAEMSHEBAMTBE prig29 bhAlch@ins 122 sets

net wor k adapter 0 to a nornmal node if controller 122 dggects active
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unit 128 dauses 18)nebe goel weldl pad&kkifter ( 26 ouher thbe sdndimg teQ2geited phekest ored i n
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a period obserdhkapess @dtidlientsedtligeact 144 durtnghehisththekecéihel fackedd ared packets are
buffered. Platfqorm 11 nters a | ow operatin ower. s e if interface 114

has relﬁai e erFéJﬁ’éa%B‘PqﬁBI&?rFB&O‘Y OGRS PR R Séag?)&é‘a‘éﬁfaéf’ af%]éad rBtRd (e.g., 100
ms, 300 nsjle fdrA pencl IR tarapredeRininiDvamncld ., 10@MS D ARS 1honoperate at a

| owest operating power state if interface 114 has renmained idle for 100

mi | 1§ secosB®odipgrinplatiprm,l I03{n5itons (o ARGrHP atflpyvest operaigdeVehdat? Hcei ved

packets stae@geiln ke BRER O8N 10828158 0RUAE! QfuRII: 1 fleNc B 1281 N One
enbodi ment, buffer control unit 128 causes sone received packets (from

i nt er f ace sq@fhetrecchied prakeitorad in FTrvende bufertlap taplgtiorpstifanabersi n RX fifo
127, i the LTIMQ%Mb%diﬁl%Et‘, blé)fﬁr Q&Qro?HHPgZSrE%ﬂstels sc?i’l'é Ifegéiv&lq#%lge%l (fﬂlclﬂl' t 128

sel ects which buffer to use by setting contro gnal s of a nultiplexer

circuit (meerfachdOh)to bBupred in ke bmodebufipil 26 megGakelng 8 XrfdfodPiatithphdket s st or ed
LT LTl 8 BB LR B R B ETRRent vhen
setting control signals of a multiplexer circuit (not shown). Buffer control unit 128 sends
received packets stored in LT mode buffer 126 to platform 110 in a burst. In one
20  embodiment, when in a normal mode, received packets stored in RX fifo 127 are sent to
platform 110 substantially instantly.
In one embodiment, buffer control unit 128 is operable to regulate network traffic
received by controller 122 (from interface 102) by buffering received packets temporarily
rather than sending out the received packets to a destination instantly. In one embodiment,
25  the regulated network traffic is subsequently sent to the platform in a burst. The platform
is therefore able to operate at a low power state because no packet is expected to arrive at
the platform until a next burst happens.
In one embodiment, buffer control unit 128 sends received packets buffered in LT
mode buffer 126 in a burst periodically based on a timeout value. In one embodiment,
30  received packets are buffered until a timeout value expires or until active traffic is
detected. The timeout value is set in conjunction with a power saving profile, an operating

system, a user configuration setting, or combinations thereof.



platform 110 substantially instantly. In one enbodi nent, buffer control

unit 128 is operable to regulate network traffic received by controller 122
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mode gﬁf f QR gBlodimentARIOGeRIQ e?,a%‘;fglo %!Sg‘J."*?C“%?Cgmﬁg%})]%eé)d‘?m‘%@O@|“2‘é‘ of LT node
buf f er 126d&ﬁmﬁnRﬁﬁ&ﬁ@§mb&ﬁ@ﬁamﬁgﬁQ@WQrk traffic and environnent. |In one
enbodi nent, a rocess to enable LT node is described in further detai

bel ow wi t h addft§u5sabodigrat asesPoind 1Q hronpestayinptiepst guguviestess dsyisie

enbOd'nEnRhe@%W&ﬁ%ﬁﬂ@hﬂhné@%gQQRﬂﬁEﬁ@DVMQm@Emb&ﬁ&&uQﬁ&w%bBﬁlﬁﬁﬁsdeV'Ce to
the network infrastructure (e.g., network g ]h one enbodi nent, access

poi nt 101 cpwledyaprtagrk Honez m%lksswerfwéewﬁ@l il ropfiang actperky. | | EEE 802.
11-congl i ant network). Snoozing Interval In one enmbodinent, net wor k adapt or
120 i s capable of operating at nultiple power states, e.g., transmt,
recei ve, idl e, Sedozing lateyaloff. In the idle node, there is no packet to

transmt or r e&%n‘é%nf%&m%ﬁtaﬂé%}k ﬁgptalszo 1?021%531!3 Bf c%@ratmg at multiple power

states, e.g., transmit, receive, idle, sleep and off. In the idle mode, there is no packet to
transmit or receive but transceiver 124 is still on.

20 In one embodiment, network adapter 120 is a wireless NIC capable of operating in
a power-saving mode (PSM). In this power saving mode, network adapter 120 enters a
sleep state if network adapter 120 has not received or transmitted packets for a pre-
determined duration.

In one embodiment, when there is no data to transmit or receive, network adapter

25 120 goes into a sleep state while being still connected to the network. In the sleep state,
transceiver 124 is turned off for fixed amounts of time that has been pre-negotiated with
access point 101. During this time, data directed to the platform 110 is buffered by access
point 101. After the sleep duration (snoozing interval) expires, transceiver 124 is turned on
to check whether the access point 101 has buffered any data for the device. Network

30  adapter 120 exits the sleep state if there is buffered data, or if at any time data is to be
transmitted to the access point.

In one embodiment, a number of different power saving states (e.g., 5 power

saving states) are supported by network adapter 120. Each of the power saving states has a
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there is no data to transmt or receive, network adapter 120 goes into a
sleep state while being still connected to the network. In the sleep state,
transceiver 124 is turned off for fixed anmpunts of time that has been

pr e- negot idifesent WiteHngtcawd befererctwionl adapisr | Hbenteis spewersaviggmnadedfeect ed to
the platf %Mﬂlﬁllé;%sé@ all@ldfl&%detg sQ¥ct@9‘§&%;§t§a &Qﬁr%tthélt%{)roegstb%ﬂergf g sagep duration

(snoozing interval) expires, transceiver 124 is turned oh to check whet her
t he accessctfieg thet inploviagerfoundnse.dd cangmetalinert.grshotie ligeving énterkgieer k adapt er
.120 exits 2% rﬂﬁlli%éc%ﬁ&&?sts@lttg iﬂl{)robpﬁlre%atjt ﬁféf fneorn@gmg@&i nt% loh erq‘igteﬁiﬂ time data
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subscﬂﬁber stab]%ﬁe?@?@??ggéﬁ%ﬁpﬂggﬁgﬁﬂéﬁ”%ﬁﬁfa@HﬁﬁﬂWW%Hfﬁgmggnaccess poi nt

101 that thbevostBett DRIto Shabt 0o 1he sIE Nge bl HAMNGEhdnBE MitParshv@ePstatate. I n
one enbodi nent, access point 101 buffers packets until a subscriber station

( p ]
changes t 6" 9ff ARROKENCEt 45800Zing TR aldip Hee arstion i vehigiuy fuherribR watipgis

represent $, asibdp®atd MMIGE ¥Rlacd8GME bEE nb@lori & YRIKBERRIEER sdfPink ti&hange i nto
the sleep state and again to change into an awake state. In one enbodi nent,

a snoozi nds Tepeeanied|in fegmyotd ymbgefdianss [p anaeinadinens, irsepsingaiptesbi on is in
a sl egp staiges@nd J5Smd1Qf caccessi bl e by a network. In one enbodinent, a
snoozing interval is represented in terns of a nunber of frames. In one
enbodi ment, a bnabericmgodimerty  sioorigg garval as Hegnasl by 26cayspoiegrl Ol @eeordingy ot her

embodi ment, , f,FAPRENALubREE Bliod & AIRLIIELP¥: RFHESS point 101 according
In one embodiment, access point 101 transmits traffic indication messages (TIM).
The TIM informs clients about the presence of buffered packets for the client on access
20 point 101. In one embodiment, broadcast/multicast data are delivered in a delivery traffic
indication message (DTIM). In one embodiment, a DTIM is generated at a frequency
specified by the DTIM Interval. In one embodiment, a snoozing interval is associated the
DTIM interval.
In one embodiment, SI controller 123 determines the snoozing interval of network
25  adapter 120. In one embodiment, the snoozing interval is determined in conjunction with a
power saving profile, an operating system, a user configuration setting, or combinations
thereof. A process to determine a snoozing interval will be described in further detail

below with additional references to Figure 3.

30 Operations

Figure 2 shows a flow diagram of one embodiment of a process to determine
whether to operate in a long-term idleness mode (LT mode). The process is performed by

processing logic that may comprise hardware (circuitry, dedicated logic, etc.), software
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enbodi ment, a DTIMis generated at a frequency specified by the DIIM
Interval. In one enbodi ment, a snoozing interval is associated the DTIM
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conputer systemwth r ect to Figure 5. |In ope enbodi ment, th rocess
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(process bl ock 201 I n one embodi nent, _t he sarg}) é)data i nc e a nunber

of transmCPntB‘é‘E%(t@tp? org) spEwlipg on Rebwprl g s prosess blogk 29 1) P dersfise he recei ved
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I'n one enbodi ment, processing | ogic determnes whether a sanpling tine

wi ndow haéonp&ﬁgéﬂhwﬁ@@éﬁgmﬁ BMPERE- 210). If the sanpling time has not
| 'apseds procesg] fig ehidgiimeFOPLERNRS 1dcR Ogﬁ{pfdlgg B SURlERE %k&%‘ﬂ@%k traffic

(process bl ock 201). O herw se, processing |ogic proceeds to deternine

whet her t @rgqheldardélm(momeblmk Pdadn basesabagrmang e thepslicdd vdug i SOGbyteshe
results) fif é?l?‘réééﬁei%ﬁ%l éiﬂ:g(during the sampling period) is larger than 500 bytes, process

logic sets the LT mode to off (process block 200).
Otherwise, processing logic further compares whether the intervals between
20  arrivals are substantially uniform. In one embodiment, uniform arrivals of packets indicate
that the packets are voice over IP (VoIP) packets (or packets for real time streaming
multimedia, for example, video conference, web casting, etc.) associated with active
traffic. In one embodiment, processing logic compares variations of the intervals (packet
jitter values) with a predetermined packet jitter value (e.g., 2 ms, 4 ms, etc.) (process block
25 212).

In one embodiment, if arrivals of received packets are uniform, processing logic
determines that the LT mode is off. Otherwise, processing logic further compares the
number of transmit packets with a threshold number (e.g., 5) (process block 213). If the
number of transmit packets is higher than the threshold number, processing logic sets LT

30  mode to off (process block 200). Otherwise, processing logic sets the LT mode to on
(process block 202).
In one embodiment, operating in the LT mode indicates that network traffic

comprises background traffic. Processing logic causes those packets to be buffered for a
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I n one enbodi nent, processing |ogic conpares sizes of received packets with
a threshold value (process block 2 11). In one enbodi nent, the threshold
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usual I'y
reduced power state because the platform receives packets every less than 100

milliseconds (e.g., 50 milliseconds, 25 milliseconds, or sporadically). In one embodiment,

20  aplatform sets a duration in which the platform operates in a reduced power state. The
duration is determined such that power saving is improved even if the calculation includes
energy used when transitioning to different power. In one embodiment, receive packets are
buffered at the network adapter for at least the duration of time.

In one embodiment, by switching to the LT mode, a network adapter buffers

25  packets related to background traffic, until a timeout value expires or until active traffic is
detected. In one embodiment, the network adapter buffers the received packets for a period
longer than 100ms (as required by the platform) such that the platform switches to a
reduced power state to save power. In one embodiment, the timeout is set to a value, such
as, for examples, 25 ms, 50 ms, or 100 ms.

30 In one embodiment, whether to transition to the LT mode is determined in
conjunction with a power saving profile, an operating system, a user configuration setting,
or combinations thereof. In one embodiment, the LT mode is an optional feature

associated with a power saving profile.
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encrypted, such that less tinme or |ess resource are required to performthe
determ nation. In other enbodinent, nore or fewer conditions are

i ncor por aveaoioirize process to determ ne whet her to tramgrttsenowes2ohe LT
node. In one enbodinment, a platform receives packets fromthe network
adapter, requires 100 mlliseconds of idle period so that the platform
swtches to a sleep state. Wthout buffering at the network adapter, the
platformless frequently operates in a reduced power state because the
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profi| e. Fildupededs wybiret (BropesoRIogk ay dihsil TomedediBeidn ﬁ%?ﬂt pEFeesingl %%‘%ss to

det er m ne (& q8 pRkéts Aa bl@if@ﬂh}/@bc@@blocﬁ% 1 ANOARRASApKReskBg ogic NELMRK 2 adapt er
120). The process is perforned Froce35|ng | ogic that may conprise

har dwar e (MR Yalye andédmaéanquﬂmg thespeozing igtevalndr eiccalpetmgst. e that is
run onsa geRelak ué%i"E&ﬁ%ﬁraﬁQnRLHn@remﬁ&ﬁﬁl@Im ﬁlé nfnid Qe &%@Qsd‘ﬁﬁme@&)@ or a

conbi nation of both. I one enbodi nent, the process is perforned in
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respect to Fi
mode (process block 300). Processing logic sends trigger frames to an access point to

inform the access point about status of the network adapter (process block 301) or to
20  inform that the network adapter is ready to receive data packets from the access point.

In one embodiment, processing logic causes data packets (or data frames) to be
received from the access point. In one embodiment, processing logic also counts the
number of received packets which is referred to herein as N (process block 302).

In one embodiment, processing logic determines whether the received packets are

25  related to active traffic based on sampling results (process block 322). In one embodiment,
the sampling results include several data with respect to network traffic, such as, for
example, the number of transmit packets, sizes of received packets, arrivals of the received
packets, and the intervals between the arrivals. In one embodiment, the process to
determine active or background traffic is described above with additional references to

30  Figure 2. In one embodiment, the process to determine active or background traffic is
performed based on fewer or more conditions described in Figure 2.

In one embodiment, if the traffic is active traffic, processing logic sets the LT

mode to off (process block 310). In one embodiment, processing logic further sends the
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I n one enbodi ment, the snoozing interval is determned in conjunction with
a power saving profile, an operating system a user configuration setting,
or conbi MaDI20mB11T322r eof . | n one enbodi ment, the processPoEgispotop2¢goe©cessi ng
| ogi c determ nes whether an LT node is in effect (process block 321). If
the LT node is not in effect, processing |ogic sends packets to a platform
(process block 311). O herw se, processing |ogic determ nes a m ninmum val ue
and a maxi mum val ue for the snoozing interval. |In one enbodi nent, the

val ues ar éccgyed peekefs foiie appruting plagpen wihow preatditionf duffpiignecval ue is 50

m |11 secondge.es\hpeLieas)t he maxi mumvalue is 6 DIIMintervals (e.g., 600
mlliseconds). In one enbodi nent, processing |logic sets a network adapter
to operate is Hongwakedimeuieifthytdbsis npl astke BG0Y, prevcsseed egin detbrounas asends

trigger {aTRd R aleARAERS B Chok i QLRLIAE ABSERINALILAPRYE St at us

of the networ er (process or to1n e net wor k
adapt ef i dletemaidss thosnoedieg interddbescpar ketngmberarfrechyedipekes (aprcessI n one
errbo_dl nen?alocl?%?ﬁﬁ.elsnsolng %ng }n%ntcg‘ &{lslg b[gg‘cte%‘srir%%a)‘%klectles[ tlgeos'hoéjz% aintl;celtvaa 1ies aint o be
received fromthe access point. |I'n bne € ment, processing l'ogic al so
count s t henchanger(petess bloek ¥@&J. packets which is referred to herein as N

(process bl ock,302). .In one. di ment ,  processing | ogi c,det erm nes whet her
the T ecei ved. pliweraiatpeirdl Bived Hhut, BLCFHER IR maTkin gLl T ng
results (pitoesish dikembodddit, protesanglogithredliceeit snobfiag sadrpdl b galf,esul t s

inclu several data.wth respect to networ raffic, such ag, for exanple,
t he nﬂ ercthieEporIg Rty Rgieﬂmg?%@‘é? %ﬁ@fﬂ?&ﬁ%‘dﬂ?@vﬁéﬁha‘é ivals of the

recei ved pagkeRisval@n@roche biodk 803sal s between the arrivals. In one
enbodi ment, the process to determ ne actjve or background traffic is

descri bed abov& ictmbadacrs BRI O BpessEng giciperessgifhesmozing ingiral dipodi nent |

the procegge Eﬁb&ﬁh&{t,mrgt%s% fbgﬁ_@ d@ﬁblé%%%ﬁb@ﬂ@in%e"r@afl,foir Getd e @I?Jofzi% med pas ed on
fewer or nore conditions described in Figure 2. In one enmbodinent, if the

traffic idntgelitydemagimye valpe Békessivrgternghis drga thandhgempxmppdalueo of f
(procass bhoeks B0)304h.n one embodi ment, processing logic further sends

t herecei ved packets to the conputing platformw thout any additional

buf feri ng st agh ¢nercobediment, pkessging Jogid qussh deapdsoidil neakets t¢ e huflsradrimf fic i s

PR L e e SR T
det er m nesecetved pwboz arduifarcd mvabuffrasgdndagt hparhoftbenvedifo recsipeet packet s
(N (pr OC&iffer region) until a timeout value lapses. In one embodiment, the timeout value is set to
20 100 milliseconds.
In one embodiment, processing logic determines whether the timeout value has
lapsed (process block 324). If the timeout has lapsed, processing logic sends the received
packets to the computing platform (process block 311). Otherwise, processing logic sets
the network adapter to operate in a sleep state for a period of the snoozing interval. In one
25  embodiment, processing logic also resets N value to 0 (process block 306).
In one embodiment, processing logic repeats the process by setting the network
adapter to operate in an awake mode (process block 300).
Figure 4 is a diagram representation of a wireless communication system in
accordance with one embodiment of the invention. Referring to Figure 4, in one
30  embodiment, wireless communication system 400 includes one or more wireless
communication networks, generally shown as 410, 420, and 430.
In one embodiment, the wireless communication system 400 includes a wircless

personal area network (WPAN) 410, a wireless local area network (WLAN) 420, and a
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bl ock 323). In one enbodinent, if Nis 1, processing logic |let the snoozing
interval remai n unchanged (process block 305). In one enbodinent, if Nis

| ar ger t a0 2010/pra2eessi ng | ogi ¢ reduces the snoozi ng i nPPE€TXEk010/026206€
enbodi ment, processing |ogic reduces the snoozing interval by half, or sets
t he snoozing interval to the mnimnumvalue if the half interval is |ower
than the m nimum val ue (process block 303). In one enbodinent, if Nis O,

processing |ogic increases the snoozing interval. In one enbodi ment,
processi ngvirekss weamebian srop REMOHOOYMAGDi*A0-dn gter crfpodigaqnés, pielesinoozi ng

i nterval {QmhfichRoksJULh Yah Hﬁlu'dés atdﬁf?ioﬂaﬁ‘élr FeMef M @bssicBmhfh@&font han the

maxi mum val ue (process block 304). |n one enbodi nent, processing |ogic
causes t hactworsi %@X@B@%M@IQS@) clrempi¢dtion aefwiork %n]lq}mﬂ% pdshtionat WPAPer at i ons

of the LT QH&@FW ARL Q5K nRff saddrhpgﬂgtg?‘{i@%gﬁﬂeﬁﬁ%in Jr@ﬁt]ﬁﬁﬁt%h‘ﬁ?d packet s

are buffere regi on receive O Or a separate
buffer5re@h®n%muntll a tinmeout value | apses. In one enbodi nent, the tinmeout

val ue is set tﬁhloo %b&llseco | n_aone..enbodi roceSS|ng§Iogic

. ONne ¢© ent, Wir ess omm 1cat1 1 _Syste 1ricl es one,or
det er m nes whe tmedu Bséa process bloc 24). If the

ti meout haebsblatmetduoqsr(@g.emwmgs I44ig|4¢2 %md@@tdmd 4dgCBorvwaemplacket s to the

he’ net worlBispe B R RP ot T doat e e RaSRERUE s OPhe °'°

sn002| Ng iantferexample) Ndkep esmmairnEnptop poragessi Rgdh@gcompliaoa ablset s N val ue
to O rocess bl oc 06 I n one enbod rocessi ng logic repeats the
proces1 by OBYET A @51(“%(5 %@m}%ﬁ’Rp%ﬁf&ﬁPéPél?BldB%B‘zé?réegnal}a é@%ﬂﬁr%ﬁde (process
bl ock 300)DVIFbEYES adainsgictic@@radboc@pbRSedibiad tafer®fa mvidhii@l RSBe (c.g.,

comuni cati gn systemin_ accor dance wi th one enbodi msnt of the jinvention.

Ref er ri ng 4 FYisele2 Hireleps Reeh e a; ABARCT diGeBNEsthadismikedoridon syst em 400

i ncl udes Qmﬁw@%wgngﬁeMkﬂ@bﬁ&ﬁb%oﬁmﬁﬂiﬁﬁ%h&ﬁmﬂ%ﬂm&h%ﬁmmﬁ@ﬁﬁﬁﬁh|Mc?homﬂ as
410, 420, and I n one enbodi nent he w rel ess conmuni cation” system 400

i ncl udes andwthen sageblgBragoppriabler eranqhile wisekonianmANys. 41 one enbpdingngss | ocal ar ea
net worjk (\\GAN) &%Qnurﬁ‘chOﬁ"steﬁl ARSndTELS ARA! dritaler LGRS EMRSK, (VWAN) 430. In

ot her enbodi nents, w reless comunication system 400 i ncludes additional or
fewer wirel esslm@m]bpd;lmentowbscrlber stations 440, 442, 444, 446, and 448 use a variety

of modulation techniques such as spread spectrum modulation (e.g., direct sequence code
division multiple access (DS-CDMA), frequency hopping code division multiple access
(FH-CDMA), or both), time-division multiplexing (TDM) modulation, frequency-division
20  multiplexing (FDM) modulation, orthogonal frequency-division multiplexing (OFDM)
modulation, multi-carrier modulation (MDM), other suitable modulation techniques, or
combinations thereof to communicate via wireless links.
In one embodiment, laptop computer 440 operates in accordance with suitable
wireless communication protocols that require very low power, such as, for example,
25  Bluetooth.RTM., ultra-wide band (UWB), radio frequency identification (RFID), or
combinations thereof to implement the WPAN 410. In one embodiment, laptop computer
440 communicates with devices associated with the WPAN 410, such as, for example,
video camera 442, printer 444, or both via wireless links.
In one embodiment, laptop computer 440 uses direct sequence spread spectrum
30  (DSSS) modulation, frequency hopping spread spectrum (FHSS) modulation, or both to
implement the WLAN 420 (e.g., a basic service set (BSS) network in accordance with the
802.11 family of standards developed by the Institute of Electrical and Electronic

Enginecers (IEEE) or variations and evolutions of these standards). For example, laptop
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net wor ks. For exanple, w reless comunication network 400 incl udes
addi ti onal WPANs, W.ANs, and/or WVANs. The net hods and apparatus descri bed
her ei n arwonroto/iirseted in this regard. I n one enbodi menPCTNS2EIBIE06
conmmuni cation system 400 includes one or nore subscriber stations (e.g.,
shown as 440, 442, 444, 446, and 448). For exanple, the subscriber stations
440, 442, 444, 446, and 448 include wirel ess electronic devices such as,

for exanple a desktop conputer, a laptop conputer, a handheld conmputer, a

tabl et cospmpwer 44§ commupicates vish dpyish assogiatpdyith theaNLANHA26 sushce oripeay er
(e.g., an 4W%a{?d1ébﬁecfon$ﬁteﬁ44%VQnm FHRE 4g, Br Qﬁﬁ‘alﬁlﬁlogﬁ%b%ﬁv1§w%b1@é%qln§§”9r a, a

digital canera, a naV|gat|on device (e.g., a GPS device), a wreless
peri pheral (e. gloneambp ifment; laptap sempwier440alsh conimeticates \klély@@eﬁsaioma nmouse,

etc.), a gﬁg @VIQ?XAI‘& ss(lﬁkgAP 4 1@%?&5‘[1 gﬁic%ugg(ﬁ"btrgﬁter Z?S2bal| 92 rlpgaﬁﬁsur e

noni t or, and other suit or nDbl ectronic
devi ce$. Ifwrthendetahtpbaii. néém‘natlwly AR4Y) andmwmcrrl%&lmaw tpe sypegreed M@ dimgdd udes nor e
or fewer %ubsc&lber i%atlo I n one enbodi nent, subscriber stations 440,

442, 444, ‘446 ‘““hid 44 S“O“e

use a variety of nodul ation techniques such as
spread SpectYUHIMBdU%amnmmt&@K@comﬁhmemﬂLsﬁqMﬁNﬂﬁmEMHﬁoﬂkMﬁmhnmhmpltiple

access (DSs- ode division nultiple cess
(i cony amgpiin bt it dE RS Y RBRLA SRR e S By oSS on,
; r equencys%hads ,Svii¢h 1H1ﬁ|lrh i atikli &mm@wﬁﬁlﬁh@ltaﬂ@ﬁiub at dllﬁBr,enthquﬁgQ@ ah one dul
reque vi.si on mul t exi CF nodu] at 1 on ti-carri nodul ati on
0cY Kbl RalsPp e P s st Ociabian VERLY L dor 't o
commnl CaleRarvpld I3MtéRdoRPStel UAKSperadd iD AR oRBIRAVIRRE 800, RGPy 6OMRdbRE 440
operates in accordance with suitable wreless comunication protocols that

requi re vaPYEISHLY Bt to neeyide fretixqdgporgblemplile bapadbpslovirelesrRicessul t r a- wi de

band (UAB)(BWA@%EQVOfrIEs%Qge%MEE§§ﬁt 802 G2bUABdROb D) or BbRRABIIRLELRS t her eof
to inplenent the I'n one enbodi nent, |aptop conputer 440

ComTUNi cate@mpupicke i bawestasianss shostned 4001462 1ane 4NpARN wirdess Spk®- as, f or
exanplg, Vi deoAﬁﬁ&%@l%‘oﬁllgf thPhBJIE %ﬁam‘b‘f%ar@&es&%ﬁ alh@ W' Edp8& %0 | | nks. In one

enbodi ment, | aptop conputer 440 uses direct sequence spread spect rum ( DSSS)
modul at i omtandar@sthﬁ@@ﬁdﬁwdEEEgh@mp@a@E angd epparaiva (1FOl48S) hargdareaedddi, or both to

| mpl enent f)@ﬂﬁa%&ﬁﬁnﬁgpspgcqﬁ&nonsastgﬁﬁkﬁ d%@erléﬂeﬁ (By L s(pggfﬁ)mt@l%gt\%?&h)s' n

accor dance
standard development organizations (e.g., Wireless Fidelity (Wi-Fi) Alliance, Worldwide

Interoperability for Microwave Access (WiMAX) Forum, Infrared Data Association
20  (IrDA), Third Generation Partnership Project (3GPP), etc.), or combinations thereof. The
methods and apparatus described herein are not limited in this regard.

WLAN 420 and WMAN 430 are operatively coupled to network 470 (public or
private), such as, for example, the Internet, a telephone network (e.g., public switched
telephone network (PSTN)), a local area network (LAN), a cable network, and another

25  wireless network via connection to an Ethernet, a digital subscriber line (DSL), a
telephone line, a coaxial cable, any wireless connection, etc., or combinations thereof.

In one embodiment, WLAN 420 is operatively coupled to network 470 via AP 450
and router 452. In another embodiment, WMAN 430 is operatively coupled to network
470 via base station(s) 460, 462, 464, or combinations thereof. Network 470 includes one

30  or more network servers (not shown).

In one embodiment, wireless communication system 400 includes other suitable

wireless communication networks, such as, for example, wireless mesh networks, shown

as 480. In one embodiment, AP 450, base stations 460, 462, and 464 are associated with
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802.11 famly of standards devel oped by the Institute of Electrical and

El ectroni ¢ Engi neers (I EEE) or variations and evol utions of these

st andar dswo 2pov11eseanpl e, | apt opconput er 440 conmuni cat e®CHiUSkO1dOG20€S
associated wth the WL.AN 420 such as printer 444, handhel d conputer 446,
smart phone 448, or conbinations thereof via wireless |links. In one

enbodi nent, |aptop conputer 440 al so communi cates with access point (AP)
450 via a wireless link. AP 450 is operatively coupled to router 452 as
descri bed oh¢0f ere arelegemesh nepedriginin gjercabadinicyie AV 455@012;5191119%@9 Wigueler 452 may

be integrahadicl M ahedr s pRg® &t‘-’[ﬂésﬁ Boih&: (@DI\% @OWfWeE%ésﬂ%%%&k adodrfne

enbodi nent, | aptop conputer uses nodul ation to transmt |arge
amount s ofon@lﬁlgquahertﬂa‘tdé%yresq@vqsmd Hepsantp deth o doneggtiemith ohgeranorpaf o nul tipl e

smal | SUb%l#eqﬁl?rhﬁt 0 P%Q?b o bIE QnrR)o% dq? n%gtt?é"ﬁﬁ?ghb@%%ﬁjs%b ‘irﬁﬂﬁgggc'e% at

di fferent frequencies n one e op conputer uses OFDM
nodul ati opoinG, fedisiribmeoert pafiiANNd B@nts Feher exitatrsl copndctipit minte;cmrpmnbnatmn@ oper at es
i n accordance 802. 16 fa I t andard ey l,EEE to
orov e 1 g frbolfe S Mp Pl SRR R SuMB ARGk et

net wor ks (cemgunicttive ﬁr&&%lsmed 8fi2fat 6, opuwbibimlied RO descabedcabioiad oat i ons
thereof to comrunl cate with base stations, shown as 460, 462, and 464, via
wirel ess IPRRYEFYCAl t hough some of the above exanpl es are described above
with respect tm (Srie&ﬁﬂatﬂldﬁtmdW@lb@pﬁdmwahﬁEfsystbﬂﬂ@OﬁﬁichﬂééSa aftdleapad at us

di scl osed herein a d|| ppl.icable to i cati ons, standards
devel déed By ngieLk {"2‘6[ a?i“C e‘gl%‘élf‘r 13fiig &B@VOHS@SWZ‘ Ef@%ﬂ’ GPPRR
or gani zat 400 spdr@egin acd&daﬁ&&&ﬁh Eth@lealqteﬂéés EMMmMmiigatibh Ipfom@g,to prbldw de

| nt er oper abl | | t%}A or Mcrowave Access (W MAX) Forum _Inf rar ed Data
Associ at i oh yne epppoflneng e QY ITBIRSSPAMPNBICAANPEP eI ede bISSERP) | etc.), or

combi nat i %ﬁog ResE0br dublmodEL iGN ARRAT t@éﬂﬁ%lo@%§ GhétPRIrRELBiph, ar e not
limited in this regard. W.AN 420 and WVAN 430 aré o eratlvelymcoupl ed to

net wor k 4 fdolahaitang fos Mabilp (ameunicatieng (G8M) feghnodsganlideband{eodeRigipigpt | a
tel ephgne M\ﬁﬁfﬂ@A'éce(s?(\QCDNPAb%dh‘ﬁol%gﬁ'((td%H&Ql f‘a%k&%%%eﬂ@ée\é‘%ﬂﬁzﬁ PSTN)), a local

area network AN) , cabl e netwo anot her wirel ess network Vi a
connect i ort\ectl@olggy Enlracesidata GSNI %ﬁ\tlr@nmsmtt@@ﬁﬁb@phnqlm Umseryal Mobile| ephone

ther eof . - Pa e e RRear e S PRLE S e i ni R PARRARE Mor i 470
via AP 450H8RBA) wdtetog52ighiSpeclridgtlink rPa@wachema(HtSURAMth()Byi, sthaper ati vel y
coupl ed t (gui&%ievg%(}:(ration of wireless access technologies (e.g., 3G, 4G, etc.) standards based on
20  these technologies, variations and evolutions of these standards, and other suitable
wireless communication standards. Although Figure 4 depicts a WPAN, a WLAN, and a
WMAN, In one embodiment, wireless communication system 400 includes other
combinations of WPANs, WLANs, WMANs, and WWANs. The methods and apparatus
described herein are not limited in this regard.
25 In one embodiment, wireless communication system 400 includes other WPAN,
WLAN, WMAN, or WWAN devices (not shown) such as, for example, network interface
devices and peripherals (e.g., network interface cards (NICs)), access points (APs),
redistribution points, end points, gateways, bridges, hubs, etc. to implement a cellular
telephone system, a satellite system, a personal communication system (PCS), a two-way
30  radio system, a one-way pager system, a two-way pager system, a personal computer (PC)
system, a personal data assistant (PDA) system, a personal computing accessory (PCA)

system, other suitable communication system, or combinations thereof.
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470 vi a base station(s) 460, 462, 464, or conbinations thereof. Network 470
i ncl udes one or nore network servers (not shown). |In one enbodi nent,

wi r el ess wormuiilcaei on system 400 i ncl udes ot her suit ablPeTiSe@&®SE06

comuni cati on networks, such as, for exanple, wreless nmesh networks, shown
as 480. In one enbodi ment, AP 450, base stations 460, 462, and 464 are
associ ated wthone or nore wirel ess nesh networks. In one enbodi nent, AP
450 conmuni cates with or operates as one of a plurality of nesh points

(MPs) 490 of wir@cegbodmshl HbSUbELSABYS (34 ‘YRer B Heard 49BPAREE0+ ecei ves
and trans%&Bé“Se%ﬁéhs'(@ CoMN8EL LRANYM) R RRE é%?ial”fﬁtreﬁ‘ac%fafoﬁ@lle‘?hft!ér?a'cé,taY_ of Mps
490. In one enbodi men%, the plurality of MPs 490 include access points,
redi st ri bymelhpompitertsgstere fderfrot M), or Rthernsinteafatoe 2 vomered s¢rehbyoi nts, or
conbi nat i ; e bl [ : e any
nodul at i ogﬂs ](33%: ﬁe}}%ﬁe‘ég%&\%p&% es?&slgecsglr@rgﬁls ?ﬁ%agﬁ&%’ggﬁggﬁ%%%ré%g a:I{Zt erfaces,
or conbi nathconstablh&me of wited mitdrfaed ontrontenationcibenuiitd canmuniksic paeviedbodi nent ,
wirel ess ¢g nication .system 400 includes a . W reless w.de area.network
Oy sudhred S PR R SRt R e ol s R A s e ler a0
oper at es idzchecoisdantwited théretot her wi rel ess conmuni cati on protocols to

support a VWM n.one epbodi nent, these W reless comruni cation protocols
e based on aRaPRY e RS MRy RSk e St CEET R EPkvah
t echnol ogidesicesaud ogascirchi@y Fexambre, dedcadalcirQyistieanidcaide Mabodimeffoofruni cat i ons

(GSM technal ogy, W deband de .Di vi sion. Ml tiple Access

! cohmdP oo et e Rk R Sa A LB ey S BE B B ced Dat a
GSM Envi r efeiidn radsDER) betitanalid@er dodmipyer §8lemMoiildges kol eaRIRUNEC At | oNns
System (UMIS) technol ogy, Hi gh-Speed Downlink Packet Access (HSDPA)
technol ogy, H §#¥Spe&d CEpmlnRIPHERt CHBLEE SY(HBURANPIRMYIGdY, ot her

sui t abl e geRediAkh@T tfinWnfi6l. PRteAELRBHLLE ML AOhasvd € (Oh)cacdle 4G etc.)
standards based on these technol ogies, variations and evol utions of these
st andar ds Meady fh kvl (L hescke Repelyed . a8 mrimmeneydn S stngilkir ds. Al t hough

Fi gur 954 deRb@ihen@ oM RN veRioAAlthe ﬁ@lqofi‘/ 7 bk B nﬂﬂ?le@mgglegﬁé?ﬁo wireless

comuni cation system 400 i ncludes other conbinations of WPANS, W/\LANS,
WWANs, andompviief amhé capbp tgddieanidh ethgrancmarg sutb g pi b eachewethin 2aar e not

|4'0(r)n ;[ ﬁg | :J 81215‘%%\5@%%%@0@ h@ﬁ?ch? ’H?&’ g‘icﬂgﬂltemow 718 laFeStﬁe %Q@E‘dgﬂt (f&&ér R System

cache memory such as an L3 cache or more multi-level cache. Furthermore, in other

embodiments, the computer system may have cache memory 710 as a shared cache for
20  more than one processor core.

Processor 705 may have any number of processing cores. Other embodiments of
the invention, however, may be implemented within other devices within the system or
distributed throughout the system in hardware, software, or some combination thereof.

Main memory 715 may be implemented in various memory sources, such as

25  dynamic random-access memory (DRAM), hard disk drive (HDD) 720, solid state disk
725 based on NVRAM technology, or a memory source located remotely from the
computer system via network interface 730 or via wireless interface 740 containing
various storage devices and technologies. The cache memory may be located either within
the processor or in close proximity to the processor, such as on the processor’s local bus

30  707. Furthermore, the cache memory may contain relatively fast memory cells, such as a
six-transistor (6T) cell, or other memory cell of approximately equal or faster access

speed.
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WLAN, WMAN, or WMAN devi ces (not shown) such as, for exanple, network
interface devices and peripherals (e.g., network interface cards (NI GCs)),
access powowRsioiAPRp, redistribution points, end points, PgatuSaap®262b6 i dges,
hubs, etc. to inplement a cellular tel ephone system a satellite system a
per sonal communi cation system (PCS), a two-way radi o system a one-way
pager system a two-way pager system a personal conputer (PC) system a
personal data assistant (PDA) system a personal conputing accessory (PCA)
system ot her Sther ambadig by erdian.dipsicssh Myt cxiss b thIcieHs: IoBiér eof . I n one

enmbodi mentis Hp%fdep@fthﬁtﬂ?é §y§’t@1§ of Flgﬂr@ 5 ‘ﬂ’ﬂl@herlﬁ&%’ 1n%ﬂ1%r elﬁé&hmé}ﬂgoﬁﬂ@) AP 450,

or base stations (e.qg. 2, 64) includes a serial interface, a
par al | el |nnvteetr1¢nan=e' bﬁ‘ah@ﬂ@ltfl?d tbmmﬂueifevgly’s@@mts egeq drate.cor d8A@SIs yllusgrpteEt her net
interface, isversal serial bus (USB) interface, a high perfornmnce
serial bus | erface (e.qg., IEEE 1394 interface), any other suitable type
of wiréd int erSmmélrlymt leagtvint pmbodiment e rbe ahpltmegohwithin e @bmt-ti-poind r ed | i nks.
Although Gerlaln,SXaTRlEs Mave Bean RSEL Ped ARV Sy g, REARE.AT, cover age
of this di'SCPogure™ls” ot Féap Heret . * Enbodr ment's the"$hvent i on may
be i nmpl emapbadtd-poist (V) catfiguntioel Iaqjartmniar; F@m @ﬂﬁ)waadydt@gwheml rcuits.
Furt hernore, devices or %ch its that incl de en?g nenh% o&.tﬁf i nvention
Sy Gl R L

may be i n®fEEASWPTRI %‘ﬂ%}“%?‘?“&%?r%%‘t“ 80t of the

i nvent i on pomyinddrfacesbe i ncluded in other conputer system topol ogi es and
archit ctures e for exanple, illustrates a c er. systemin
conjuﬂ'tlon MA?E %’ Hﬁﬁ%ﬁﬂ?%@ﬁ?y6¥oFﬁ@d?ﬁW@ﬁ[WBﬁ”“ﬁ%nggﬁﬁPn?G Yaccesses
data frompk@¥@brs876,.98) afcaGbien PR ORFiY. PRBessbre ¥, 880 fuky pachagdiaicaasd@ry 710, and
main menory 715. In_other enbodinents of the i nvent] on, cache menory 706

may be a MMy sengallerbyk MCHR &bE 72 E Brfopnest Wik mspopy 8 0adHePiosgiether wi t h

ot her nemgry s8Y&H %§clﬁﬂgéc%tacﬁ§@go1mt%fyoﬁlt @tpﬂm%@er 85§M§1h§mﬁﬁﬁféﬁﬁéé hi erar chy
and cache nenory ¥ are the subsequent |ower |evel cache nenory such as an

L3 cache @rrcmsﬁ@ gl rogesspey 870 a8ifemaymaeh erehange datavithgtchset SAHB@I nent s, t he
conputigr Sy SLem PBYinRAYEs S8E RS Hﬁﬁ%&{ntﬁﬁmﬁﬁm@rf‘é&%‘ir@ﬁm‘?&%§h&%“ &o, nor e t han

one processor core. Processor 705 hay have any proceSS|ng cores.
Ot her enbddl revitsst 90 mayelsopyenngotita widhweligh- perrf@tylab@ grmhlt@@ gEerietf2wig hi n

ot her devi %? t%ﬁoﬁh&c& Xssﬁlf‘eg%&r 8¢ éﬁlﬁdcﬁgérgg?fttﬂé BUGRBH mal BE cSipRaem I N

har dwar e, OF ©Some conbi nati on
to computer bus (834 or 835), or within chipset 890, or coupled to data storage 875, or

coupled to memory 850 of Figure 6.

20 Other embodiments of the invention, however, may exist in other circuits, logic
units, or devices within the system of Figure 6. Furthermore, in other embodiments of the
invention may be distributed throughout several circuits, logic units, or devices illustrated
in Figure 6.

The invention is not limited to the embodiments described, but can be practiced

25  with modification and alteration within the spirit and scope of the appended claims. For
example, it should be appreciated that the invention is applicable for use with all types of
semiconductor integrated circuit (“IC”) chips. Examples of these IC chips include but are
not limited to processors, controllers, chipset components, programmable logic arrays
(PLA), memory chips, network chips, or the like. Moreover, it should be appreciated that

30  exemplary sizes/models/values/ranges may have been given, although embodiments of the
invention are not limited to the same. As manufacturing techniques (e.g.,
photolithography) mature over time, it is expected that devices of smaller size could be

manufactured.
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Main menory 715 may be inplenented in various nenory sources, such as
dynam ¢ random access nenory (DRAM, hard disk drive (HDD) 720, solid state
di sk 725 weazew/un2blVRAM t echnol ogy, or a nenory source [PoTAiSe@ 0026206 el y
fromthe computer systemvia network interface 730 or via wreless
interface 740 containing various storage devices and technol ogi es. The
cache nenory nay be located either within the processor or in close
proximty to the processor, such as on the processor's |ocal bus 707.

Furt hernore, t Réceearmanndiseipnsang magiicaiions g theembedineptadtheayasiign cel | s,

such as it bE@RBLShRIplRd 1 FbdrsonQF oRARES JAPHRAYarEAld hfinFRRT X1 AL ely
equal or faster access speed. O her enbodi nents of the invention, however,
may exi st foragomgdascraitiogut is 40 bd wgeistogdibasanypartigelal @l”e@dmlﬂm’whp“tnwédsyst em of
Figure 5. i n nay be

G St bui ST RPELEREE BB nPRR,RRICE (Fbe ¢ ARLOY ABNIAC, £
|IIust6atémmwﬁnﬁwqaﬁgwsu)@mnﬁbéwﬁwysammwsa@ns@ﬂemembmﬁdMEanﬂEwcme

i pl ement egthe c ali]r{lsnw R se VeFoI né on %stgatur ?e;[ g@ed anI Qi 1a1§o the f.or exanpl e,
illustratés & conp &t sy Py arrange T a At-to- p0|nt (PtP
conflguramn@nUmﬂn partlcular, Figure 6 shoms a systen1mhere processors,
menory, and input/output devices are interconnected by a nunber of

poi nt-topoint interfaces. The systemof Figure 6 may al so include several
processors, of which only two, processors 870, 880 are shown for clarity.
Processors 870, 880 may each include a | ocal nenory controller hub (MCH) 8
11, 821 to connect with nenory 850, 851. Processors 870, 880 may exchange
data via a point-to-point (PtP) interface 853 using PtP interface circuits
812, 822. Processors 870, 880 may each exchange data with a chipset 890 via
i ndividual PtP interfaces 830, 83 1 using point to point interface circuits
813, 823, 860, 861. Chipset 890 may al so exchange data with a

hi gh- perf ormance graphics circuit 852 via a high-perfornmance graphics
interface 862. Enbodi nents of the invention nmay be coupled to conputer bus
(834 or 835), or within chipset 890, or coupled to data storage 875, or
coupled to nenory 850 of Figure 6. Qther enbodi nents of the invention,
however, may exist in other circuits, logic units, or devices within the
system of Figure 6. Furthernore, in other enbodi nents of the
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invention may be distributed throughout several circuits, logic units, or
devices illustrated in Figure 6. The invention is not limted to the
enbodi mrerwe 2degiarized, but can be practiced wi th nodifi eariusroianes206
alteration within the spirit and scope of the appended cl ai ns. For exanple,
it should be appreciated that the invention is applicable for use wth al
types of sem conductor integrated circuit ("I C') chips. Exanples of these

| C chips include but are not limted to processors, controllers, chipset
conponent £LAIMYr ammabl e 1 ogi ¢ arrays (PLA), nenory chips, network chips,
or the like. Mreover, it should be appreciated that exenplary

si zes/ nodel s/ val ues/ ranges may have been given, although enbodi nents of the
i nvent i on Vékagisredaimpd ivi ted to the same. As manufacturing techniques (e.g.,
photol i t hography) mature over tine, it is expected that devices of smaller
si ze coul d be manufactured. Whereas nmany alterations and nodifications of

t he enbodilmdmetvwafk adupter eonaprisingn wi || no doubt becone apparent to a person
of ordinary skil.l in.the art after.havi read the foregoin escrjption,
"t s to e undlrit s el TR s b R HITHILE | be
by way of illustratémon is in no way intended to be considered |limting.
Therefore, references HP details of various enbodinents are not intended to
linit the scope of %Wﬂnffgﬁﬁ@“%ﬁpgﬁﬁﬁn t hensel ves recite only those
features regarded aszeessefiist pluraliyy dfficcivey parketoman@LAI MS What is claimed is:
L A network adapter, conprising: a first coniroller to change to a first
mode fiPom a secondIHEH@Sﬁﬁ?@ﬁgé?“?%ﬁgﬁmﬁm“BEW§W6W%§”HﬁﬁB@£%E¥MPransmt
packets; si zesa @fst tehbfysth bffel ok b MoRfredeBee biRes PAKEh e valdr mbleer val s
between arrivals of the first plurality of received packets; and a first

menory to buffer onf&cdyedmarketsasciiired Ipngck wythe fighupds than ifdhokeendr nore
recei ved packets argolpuffered longer in the first node than in the second
node. 2. The network adapter of claiml1l, wherein the first buffer conprises
a first nmenory for

15 2. The network adapter of claim 1, wherein the first buffer comprises a first memory for

use in the first mode and a second memory for use in the second mode.

3. The network adapter of claim 1, wherein the first controller is set to the first mode if
the number of transmit packets is smaller than a first threshold value;
20 the sizes of the first plurality of received packets are smaller than a second
threshold value; and

differences of the intervals are not within a first jitter value.

4. The network adapter of claim 1, further comprising a buffer control unit to send the one
25  or more received packets from the network adapter to a platform in a burst repeatedly

every first duration.

5. The network adapter of claim 1, wherein the first controller is operable to determine,
without reading contents of network packets and without decrypting encrypted network

30  packets, whether to transition to the first mode.

6. The network adapter of claim 1, further comprising a buffer control unit to send the one

or more received packets from the network adapter to a platform in a burst repeatedly
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use in the first node and a second nenory for use in the second node. 3.
The network adapter of claiml, wherein the first controller is set to the
first nodwoizbivnes2aunber of transmit packets is smal | er PChAIS2@0/026286¢
threshold value; the sizes of the first plurality of received packets are
smal | er than a second threshold value; and differences of the intervals are
not within a first jitter value. 4. The network adapter of claim1, further
conprising a buffer control unit to send the one or nore received packets
from t he REWOFK dwgag aherer the Brosbdwyiomis 1ot acchidingly toapeaeedVpeevdiy fir st
dur ation. a%oci-'ﬂgg w@tﬁ%ﬂ%lé‘tfcﬁ%?@ﬁ&éin%e Iﬁétﬁ)’rlmeﬁtersm%eﬁ 'sﬁtetlﬁ&e E‘I%(ﬁ&htlfff ntroller
is operable to determne, wthout reading contents of network packets and
wi t hout déleerbypier engtrehuntygperates rethobrsk mpdeteen ¥ thafuéieheontrplonnitropergics iton to t he
first node,, 8. .jhsdeetwork adapter of claim1l, further conprising a buffer
control unit to send the one or nore received packets fromthe network
adapteb to a platformin a burst repeatedl yevery first duration, wherein
the first .d ion, i t or di.ngl : i rofil.e associated
wth the B o sroraetgor BEREL SRtk P e BBl SRR Bilotmfe o

f r equent | whiethet toezobathe dirst c@dé inodonjunctionopidr sattiags inruséripeofiles st node than i f
the buffer control unit operates in the second node. 7. The network adapter
of claim1l, wherein the first controller is operable to determ ne whether
to go to Bhehd natedrk AtbeerionNclaidn], wiktdiDMe st Borti@tléd iNgserable toSfeatodl9f i | es. 8.
The n%bmork adapt er of clginll, erein the first controller is operable to
r epeat'dd| JCHEREE A RETY $PAYeIY @y i ng i nterval, the nunmber of transmit
packets; the sinzesmbér Athhdnsipapkay;al ity of received packets; and the
intervals between arrjvals of the first plurality of received packets. 9.
The network adSseErs off 2 HIshpiHiakty Gfgecetved Packtiprddi ng a second controller to
increase or toydgaERQASBetSOQLAHNDs dhERNAHISraliPlof r@QbivEdigacR@l wor k adapt er
based at |east on the first node and a nunber of the first plurality of
recei ved packets. 10. The network adapter of claim1l, further conprising a
second5cont fl |@lork ARG LEATE B HNRPZs M isiTMa8k¥Ak cbtolePlo ihdi&sOst Mor K

adapter if nore than one packet 1s received.
decrease snoozing intervals (ST) of the network adapter based at least on the first mode and

a number of the first plurality of received packets.

10. The network adapter of claim 1, further comprising a second controller to decrease a

20  snoozing interval (SI) of the network adapter if more than one packet is received.

11. A system comprising:
a platform comprising at least a processor and a memory controller;
a network adapter to determine whether to change to a first mode from a second
25 mode based at least in part on
a number of transmit packets;
sizes of a first plurality of received packets; and
intervals between arrivals of the first plurality of received packets; and
a first memory to buffer one or more received packets, wherein the one or more
30 received packets are buffered longer in the first mode than in the second

mode.
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11. A systemconprising: a platformconprising at | east a processor and a
menory controller; a network adapter to determ ne whether to change to a
first nodwofzoomiaszgecond node based at | east in part onPaTMsREIe0262H6
transmt packets; sizes of a first plurality of received packets; and
intervals between arrivals of the first plurality of received packets; and
a first nenory to buffer one or nore received packets, wherein the one or
nore recei ved packets are buffered longer in the first node than in the
second nodé. Hle systera o§laime b, ghereingheretw ork\gantesiinorcdlafe tigpritionde 85t er i s
oper abl e tulfARF tion to the first node if the nunber of transmt packets
is smaller than a first threshold value; the sizes of the received packets
are smal | er tht nambercd transnhiv raskasd id swallasghanarustdireshelderabes of the intervals

are not wi thinga JfL{ Stnd ﬂeE&@e{c)llp\éale'réeare &ﬁalleﬂi&@n §¥e%5:§ nfkndid i 4dg  Wherein

t he network adapter I1s opera rmne, wt readi ng contents of
net wor R packet@ﬂawﬂumnfﬁmummddsampmtwgmemdhymnsdmhetmork packets, whet her
to transition to the first node. 14. The system of claim 11, wherein the
net wor k adapter conprises a buffer control unit to send the one or nore
recei ved pacKetsgstém oficlinel mmmhﬂqhanmmmadameras @eadbl oo ietermiae, niths it

r epeat edl very flrs temof c rein the
networ k- adeii Ve ot SO iR 2P kR FHTRE Fe B HE rafeor or o
recei ved pactket® tfangfiod theha@tbsde. adapter to a platformin a burst
repeatsdly every first duration, wherein the first duration is set
accordi'ngly to a power saving profile associated with the platform wherein

the pl atf QunTiRRy Q&S oBcISINEER “&E@tnethm{t@o&raa@w&r&bhmnéets abifedadhir@fung @nt r ol
unit operates in the first npde than if the buffer control unit operates in

the second®gBeoners morgiscayacknapkesy from iemetvork gatceiot RIMERAR ABHRt adapt er

CONPr i Ses rgheheMl Pl Gfst i@afidicr €ase or to decrease snoozing intervals (Sl)
of the network adapter based at |east on the first node and a nunber of the

first plurality of received packets.
15  15. The system of claim 11, wherein the network adapter comprises a buffer control unit to

send the one or more received packets from the network adapter to a platform in a burst
repeatedly every first duration, wherein the first duration is set accordingly to a power
saving profile associated with the platform, wherein the platform enters a sleep state more
frequently if the buffer control unit operates in the first mode than if the buffer control unit

20  operates in the second mode.

16. The system of claim 11, wherein the network adapter comprises a controller to
increase or to decrease snoozing intervals (SI) of the network adapter based at least on the
first mode and a number of the first plurality of received packets.

25
17. The system of claim 11, wherein the network adapter comprises a controller to
decrease a snoozing interval (SI) of the network adapter if more than one packet is

received.
30  18. The system of claim 11, wherein the network adapter is part of the platform.

19. A method comprising:
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17. The system of claim 11, wherein the network adapter conprises a
controller to decrease a snoozing interval (SI) of the network adapter if
nore t harwoneiopaciet is received. 18. The system of cl aiporAk2010h26206 N t he
network adapter is part of the platform 19. A nethod

conpri sing: determ ni ng whether to change to a first node froma second node
based at least in part on a nunber of transmt packets, si/.es of a first
plurality of received packets, and intervals between arrivals of the first
plurality of received packets; and Storing one or nore received packets for
a longer period in the first node than in the second node. 20. The net hod

of claiml , farthel b e3R8 QocbifinbddaledTPHE, T the
nunber of transm‘;ﬂ'lt;H [ljncketse ﬁ’s‘mgnr%lt er St |Lrsct threshoel d va t he
sizes of the fi rst ipbarteil ity of received packets are smal |l er than a second
t hreshol d val ue; Qbbb FHeRGRSpLketd N€ intervals are not within a first

jitter value. 21. T e met hod of ‘clal m 19, wherein the determ ni ng whet her
to change to the fiststofradtigt pluralepf rgeaivcd rogkeliomd r eadi ng contents of
networ g packets andy yvtl@eatveéhe&watgdm mq,mmwgﬁ@séaw keRACkAl S 22. The
met hod of claim 19, rther conprising sending the one or nore received
packets |0 a pHETEPPS O Ig5gh p‘tclé?fég’t' é!ﬂ“ﬁ“é’\?’é‘?‘!/‘"f‘hﬁr@t‘t e dhandh. 23, The
met hod of cl ai m 19,4,d ddbdi@odeONPri ni ng i ncreasi ng or decreasi ng snoozi ng
intervals (SI) of a network adapter based at |east on the first node and a
nunber of the first plurality of received packets. 24. The nethod of claim
13 furt thO nﬁmnﬁalongaﬂem ﬁﬁ&bmn@nﬁageﬁsg@mg tcﬁthﬁﬂ}st tl&#]a,goffa Inetwor1 S
adapter if nore than ope packet is re e t hod of claim
furthéf conpri E‘Pﬁ@“'?‘ﬁ&?‘é‘ﬁ’é%@“ﬂ“@ Mgy ?”Iﬁ@?‘\}h“‘;gt‘g‘?? a networ k adapt er
i f no packet i thekie&eif Rdirst plurality of reccived pat,kets are smaller than a second

threshold value; and

(=

dillerences of the intervals are not within a first jitter value.

15  21. The method of claim 19, wherein the determining whether to change to the first mode
is performed without reading contents of nctwork packets and without decrypting
encrypted network packets.

22. The method of claim 19, further comprising sending the one or more received packets

20 1o aplatform in a burst repeatedly every first duration.

23. The method of claim 19, further comprising increasing or decreasing snoozing
intervals (S1) of a network adapter based at least on the first mode and a number of the
first plurality of rececived packets.

25
24, The method of ¢laim 19, further comprtsing decrcasing a snoozing interval (S1) of a

network adapter if more than one packet is reccived.

25. The mcthod of claim 19, further comprising increasing a snoozing interval (S[) of a

30  network adapter if no packet is received.
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