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[0021] FIG. 2 is a block diagram illustrating a general operation of some
layers of a network protocol stack. A network protocol stack may, for example,
include a number of layers, such as a media access control (MAC) 204 to handle
various functions related to control and media access, and a physical layer or PHY
212 which may handle various functions related to transmitting and receiving
information over z;physical media. A frame, known as a MAC services data unit
(MSDU) 202, may be received and processed by MAC 204, including adding a

header 208 and/or a trailer 210. The resulting frame (including the MSDU 202, header
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informati on over a physical nedia. A frame, known as

a MAC services data unit (MSDU) 202, may be received
and processed by MAC 204, including adding a header
waDBoamdisor a trailer 210. The resulting frankCIAB2006/003162
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[0024] At 404, the wireless node may generate an aggregated frame based on
the plurality of received frames or MSDUs. For example the wireless node may

aggregate a plurality of frames or MSDUs into a single frame or MPDU, where the

aggregated frames may be directed or addressed to the same address or destination
and/or that are the same access category (AC) or traffic class. If the MSDUs are
directed to the same destination or destination address, this may allow the MSDUs to

be aggregated or combined in a single MPDU and share a common header (e.g.,
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received froman AP or from another station, for
exanple. [0024] At 404, the wirel ess node may

generate an aggregated frame based on the plurality
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th ﬁﬂ&ﬁr&g
b e Ne PSP AE Ll FRA ORI ool g
ﬁ‘anvmiselnn hipfinedorthe tlggl‘egmd ﬁtehealyas expicpdi r‘l"émmtesz) nutﬁbaitbé
r Ive del
iR 1 BB b bR el S o BabeEe ¥ B gy e 1 o
detefmineds have been received. [0025] At 406, the node
det erm ne r nsmssm Ilfelmsfor t
(g rega %ﬂxﬁwgﬁe'%hﬁ ﬂmﬂ) & eﬁﬁ“‘iegat%‘{]game may be
detehﬁﬁnﬁ& Bis88 bR B trhmdheibdicEl RiimeRea Qémdﬁgﬁ,@tr&fsnﬂshﬁl 1BERE Y
frames. The aggregated frame may then be transmtted,

newgst or mogfaecenily Fceivpd fame §ibpigh egaresicH MBI Lifegime (or
LifcBggy ﬁgﬁtf&dex&hﬁlzeb@@a%c%@ b} 8 AP SHEr aéﬁnafpf‘éc' s fsﬁfeam

di ff erent ways 1 n which a”transm ssion et nme

or fog a1 aefgperpiasety (At amgxapwlc eebasiméntedielay bound may be

specified by a receiving node, or may be negotiated between two wireless nodes. The
delay bound (or MSDULifetime or Lifetime) may, for example, be specified in a
Traffic specification (or TSPEC), which may be specified or provided by a wireless
node in an Add Traffic Stream Request message or other message. -

[0027] Three frames of a traffic stream, e.g., frame 1, then frame 2, then frame
3 may be received at the MAC of the node. The receiving node may, for example,
start a transmit timer for each MSDU or frame when the MSDU or frame is received
at the node’s MAC. According to an example embodiment, each MSDU or ﬁame
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[0026] For exanple, the transm ssion lifetinme of the

aggregated frane may be determ ned based on a

transmssion lifetine or a remaining transm ssion
whi2basroeemso of a newest or nost recently I ec eiREGABLAOGH PGS 162

mag [l e BRIRER Srod b 1 p b ssbmaogrnuhapon te

traiishat firaer thothe JIMALE fréms bR thOLirl ke &%ﬁ%@é&d for the
npl e enbodi nent, a

at egory AAS)\ In an exa
‘?fa‘%ﬁ dRePImayAbedcaopling oisa@xpypls cmbediment; éneﬁm@fmt @rnenﬁy the
nev@a%t M@a‘tt k&E&%{J@@%\\&%ﬁfég{ V@ g\ﬁ’:ﬁ;aﬂ eBH tlﬂ? g}%i‘npfl% Iﬁ?ag b%%s?é/ as

bound (or
the fyensmpig tiinei fod themgaregaedifrine 'Elpadblf exramplepmaf pmvi%laEC)

fi |
o S B NS L 55 v
thatds Hersane 98 g:@ﬁe; e zng] QfTEIliE{1 ﬁﬁncfsr (MBS ﬁhaﬁ afefa]géxfegﬁed 3I1:
st.rea rams t hen rane t hen rane
map o BEpedbd Grtpete e B o CPREHbEE dPRis WEgei vi ng
excedditey TiBstimd fof the X gdrBdRsd fraﬁﬁéﬂ HefoRe 51[ ﬁﬂﬁgg thatlvef®hgdrQated

each MSDU or frane when the MSDU frame is received
bavg plsp grcepdadeheir MAgimeaccor ding t o an exanpl e

oe . .
02 /11120(‘)’%‘6’/"%8%?‘?2@%11@ e?% ?ed\%)dgtg‘?‘é{é%?%;}%%l?ﬂ‘i“h

lifetirgel éor (tee. apgregnted framesach at mw[gihe trenspirigiaen for) thehElestt he

RN B SO i OB EE Rl

plurAlﬁIy (dcoven dﬂ}tg"th@fraﬁesahﬂlmi Szeborand] e MherefHE ab h&ﬂh&m t

indibid T8 s for t st _or recelvedfrarre

indiyig s o MO U e st Bas Chob) et dovigamplee

dischudad b tHellHi@imd RF the AR REAEEHALE ﬂasfﬁeé‘ﬁ@xcea_ctéﬂ% gf or
exanpl e, may provide a w ndow of tine

- trangmpil gy & ithsipegeseated BamArsesednLifeting ﬁorr@}: ‘egfic svem or

Acyrggregated frane that is the same or greater than
(MSDUs) that are aggregated. It

any of the franes

[o %@ﬁ al séliemstivady,taiegnsmmit @n@g@ré@t‘aﬁg@mm@ﬁmﬁmﬂd@
N, © ~ fo
it 26 BF Hetled Sl the BBl s RABE B opleh W b TRl
or inffipdizedatitheitimb aljzggadgatiogx ceeded their Lifetines.
' 8 wever . other tech ues be us d.to
82 0] . KA oty & o imision Pl il e srcatted i e o
couxftmg nitner.SBetexaspléstaol fiahe’ st(blamﬂDU’s)tti‘dﬁﬁfutftlﬁ{er 119 be

it LFCOPAAoT REAC RGO PhgE G R B oreire a1 s cven

MA@ dnll t8n thiyecdubBdRf. Whin Ak &aAGGE ﬁﬁi@iti%ija ek realf\:/lé zero,
Therefore, as with the individual frames or

the frame maybedareelsdis. anianaAnNB Do) ransitted ortil dhefnmhes, trabemlt
mmefdfeﬁ%ﬁ g@rg Wﬁﬁ&gﬁ%e%g beh R P EmECfor &E%g&%%t@@é&ﬁéj may BIE

has been excee
initialized to Lifetime (e.g., at the hme of aggregation or using the timer value of the

newest aggregated frame or other frame) and count down. The aggregated frame may
then be discarded when the transmit timer for the aggregated frame reaches zero, for-
example. Other techniques may be used to determine a transmission lifetime for an
aggregated frame. .

[0031] FIG. 5 is a flow chart illustrating operation of frame aggregation
according to another example embodiment. At 502, a plurality of frames may be
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transmt tinmer for the aggregated frane exceeds

Lifetinme for the traffic streamor AC). [0029]

Alternatively, a transmt tinmer for the aggregated
Wtblzammamy be initialized or started when t REI/IB2006/083162

LA A N T

moleQP B reddidedRdicsV Bl 3h exBmblednHolHEnL Radn t15d-tdiRe arﬁ’&er
measured using a down- counting tinmer. For exa

mapbr-assqiaierbwih wﬁnmwrsl)femaﬁgm of theregceivay frvmes. In an
excBlcenfbol i, o by i EPimh e AR GRS SBE e M kDo)
andquayrite sthoted whvh eachtfraeetis spogimed attainode’s MACa The amamsmit
: be. di O,

timgr TR et it O YRR YT PE PRASR PR et fn n
exa{np]ﬁ@inhbeﬂl@dﬁtﬁ, S%ezi%ﬁd:r@)usmbh K@tinganayt ?@Hf’ Rn&e% fﬂtettratﬁsx?ie ?m%pr

e aggregat e ra n||a|ze O LiTeltl ne
excif‘gs alegig%tlgleh &ifeting HW“@%@?@% P6 A Vale igiiGalng fEakings
del bR bduhe) at ﬁ%\ﬂ@@for agame datedicihan® opACOEAR%m fol'tzﬁavE)

and count down. aggregated frane may then

timeffelpted piednsipre mamb@ useceisioh may pendi sqre wehaswgiged gatheed
tranglﬁﬁﬂgn flfeﬁﬁgetﬁ‘ 0%EbLmordeQbr ea@ﬁﬁ%e%cegeﬁqfan{l gchni ques
may be use

fo determne a‘transm SSi on |Tet| me for
[0832] aggreghd.ed apgmpated {rﬁ@@m}ly B¢ @nefatddsbased drothe phizality

of igetvt? SR "o LREL 2N B2 Rl SLRCARAN SR RMaspags may be

ageepatédiinid yneQfania (&I%D’(ﬁ)}brhﬁo oile MBTRNO0FhRHEBEDS frame
PCT/ | B20Q6/ 003162, recei ved at a node. At 504, a

2ggeEaHon MAY ReWrigtmcdet or nay be determnined for one or

[0038]e Of Ak BER, MeRmE-NBfled fadiiRSer fbithe Bo@XARIY Bame may be
enbodj nent, each tine-rel ated paraneter may be

detepgingd based gn fiertimerrelated parmasiers For|the enejorenarereceiied fames.
AOCBIIaﬁl tg Gf Eﬁ’ﬁ]gpelg ERABE elllt':]a Afhe- égg@?@r x SQEH]%’ 5 Hét?rg?ned

r rray e provi
for megamdd'ramybmlesm 3 tiertlatnd paeteter afhmmeiof thegewmivedd

i v
(en ol a0y B bR BB men e e
used fof @ik iapgregitatame)n ﬁarrmrdmg&n‘ahﬁhﬁmhmdplﬂenﬂapdmi&ﬁt the

tenep P 5 R R M PR HE 1 e P BRRE Ty e SRy e
tran@Xiefiiketor BR aggﬂégw&frmﬁsl Ak iendt Ry Bk 8ot rahe (Rkh
del ay bound) a node for -a frane or traffic¢c stream

as tbSrold&éi e, soavenépﬁ@?ragq tpe aledpaydbepisrh nBthssr Emerisiated
paraHSff M GuddBYsubRas 4 AR BkRibat RSP OSInRHEHn, W b frafsmit

transm’ssion lifetinme of one or nore (or each) of the
timer & é}ne\@grefgafgd(@gme that may be started or initialized when the €s are

aggregated, etc.

[0034] As noted above, MSDU frame aggregation may be performed in
which multiple MSDUs are aggregated fo form an A-MSDU. An A-MSDU may be
provided within a single MPDU. According to another example embodiment, MPDU
frame aggregation may be performed where multiple MPDUs may be aggregated to
form an A-MPDU and may be provided in a single PPDU. This may allow multiple
MPDUs to be aggregated at the PHY level (in a single PPDU) even where the
MPDUSs are being sent to different nodes or stations (different destinations).
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[0032] At 506, an aggregated franme may be generated

based on the plurality of received franes. For

exanple, the plurality of received franes or MSDUs

woepoiasci1saggr egat ed i nto one frams (A— VEDU) ofrCH/B2eps/003162
MPDU. Ot her types of frane regati on may be

fgﬁfﬁlor meBCcqrdng & Yekpnahe example ﬁ%‘b? figif theiransmitéad

fraiﬁéﬁs &h&cémﬁ@?&&%ﬂcﬁ bERE2 BRY% ?;J%F(e ggq&@@ m@ﬁ& ,Qég)eﬂle

he tine-rela araneters e one or nor

Fhé&q \PE BEgreeating mechmsmsdArMSDU aad Aekﬁ’rﬁiﬂ)an&}nbmmcﬁeﬁhe

B o BOYOTBLRS RY O5 I TS ol

trapamissiet lifetiné obthe newedt fieme ¢omresid SDURTHr @@ehbg at®evould

o e D s L S sl b o
beyama dtiectehy Hoandee UiRime)pestiad Mﬂ@dfaﬁmtreaﬂb@ AC,

ranspt timer for the newest or nost recentl
HO?"’&E@ ‘5’]& ACPrinme cxaprisembedimens itmpay berspggesie that iyvffé?Uf or

agdrbi®itiag) Q&m@ﬁmﬁ "b@'ﬁ?ed IR iff @%Wﬁsﬁﬁtﬁ%’émggf MATREer

rane, such as the ol dest rane or even an average
beyopshheinglay éonwrtlefqug@dwh@eh@u transmpissioh difesithe has expired).

Ho%&@,%ﬁfﬁa&rgvﬁ%a@&l @\S R&' [ﬁ%%tbae %sgd %01' Eufgzl)ler?ﬁ% SUel as IQ&

_ may count
sinegyafirangmeidignek nmmbe tahpliedrfayeabl MSDIT foe dheok-NMPDUi (8lgi, zed

T T N T NS

for Myhe:mtﬁmiﬁ:h m ACKEDIds pamw;ﬂlaﬁ RvRE oh@u-ﬁﬁyhm;s%h lifetime

P %@HXE be . provi ded within a single

or fherseereies oP6 TasRden Iifetimp Fos sl AU rinthe AVMSDU).
The tF:REMisHBE bLEPhre @ MralRY s@ﬁl&%iv@fd@@ﬁ)r% Jane t% 9@5% 2y 10

MPDUs, may be aggregated to form an

avol| wsting aetrﬂﬁrkarengs@qsb npp:wxamplescm’oashnmnt oviepertiinig s en
exaé)%%ﬁo@m% %ﬁ&[ %%?%B&aﬂl% h eh %gl? tg{! ?et % aggre%atmg

’ even where are
mulgiplef or M(SM),dhe sanaet nogdn st (eaktfif eusmmasehe sty mat baatdd to

M i R e s T

extemdehteybsd mldemydﬂmd oRLHgINY (ABanShisA6R lieftinlettB Expired
& CO ACl or AC2), then both types of
or tgtﬁgg

ion nmechanisns (A-MSDU and A- MPDU) may be

[0036)d. TheanctteabSdh S EMBodiinbt kthfonk 6F Aiabﬁna%afv?&%%r
frame A- MSDU, may be set accor di ng to th
mangg ¥ epesafing ik g ppgmagtic P%‘éerrﬁévmqhwrwéﬁé’sph awdst

e Shg ORI BB I AOSIT
unschedule APSD Stations may use unscheduled APSD (U-APSD) to h);,ve all or
some of their frames delivered to them from the AP during unscheduled service
periods. An unscheduled service period may begin, for example, when the AP
receives a irigger message from the station. According to scheduled APSD (S- -
APSD), a station may receive a data transmission schedule from an AP indicating a
service start time and service interval when the station may receive and transmit
frames during scheduled service periods. For example, by using APSD, a station
may conserve power and extend battery life by remaining in a lower power state, and

then waking during a scheduled or unscheduled service period to receive and transmit
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beyond the delay bound (or Lifetine) specified for

the traffic streamor AC. However, for AC3, in an
exanpl e enbodi nent, it may be suggested that MSDU
vaggoegaiseon (A-MSDU) not be used since it nmeBCEIBR#A003162
transm ssion of MSDUs beyond their delay bound or
1i_lfetlme (where their transm ssion lifetinme has

gr ed) FIG 'dqy\ﬁﬂﬁ Eyhaﬂﬂ jdn%@a%e%%ﬁ&%d%
u se ,

for gher A nce a transmt
acqording tofﬁﬂ;ﬁxwpla pmbpémmb rhlelRCﬂXaJMﬁlBLflhéw int FE. A a\)ﬁ‘ﬁiﬂe{se

sefon O AR ho i COREL BBl S BrihafPlidel s ch

Station ACBmsy be epefetvM3Bhcitiny apf-APEDensieuistasis sl $ivensave

ochlh A 3 5oL A R ),

a nbf BOGELES ABID s @zwm@doﬁdmdé hstahéh b @xpicdad o 6!)”4
her. prior avoi d wasting network

an Agd aicatyam (AL reash A ML R e 6 reaS BRI gD of &
ne@ﬁaffﬁ)éﬁ'%ﬁ eAﬁd&@ Qémmw tﬂé‘&&dﬁ‘reg&‘y nlg?f’ﬁa@ﬁadé TS

been gener at , dggregatin rarres or
desyipig Jhe trafic S@W@ (nmh@s agdelay bagid, paalcslehaeatc fodlss traffiy

a5 5 PR B O AT
a setnﬂye) norasmisdioh a(yheﬁollami%mfg oghefr @eidse A%Ig?(ytmhay provide an
ackhfRlsarenen G0 ROF tosiRio R02 c AB ST ton gyl e Resigd

damafnsﬁﬁ@wncbehd@meﬁa alRARHEMR @ireataﬂ ARASRtdsPpéhsb N an
ut onati ¢ power-save deliver SD) node. APSD ma

(Adddp. 1%%%%61 ph 8% pagon 3 ma ‘q)ﬁ%ps@vx%ehaﬂmgw@dgemem 612

to SEHeMul ed -APSD and unschedul ed AND. Stations may use
unschedul ed APSD (U-APSD) to have all or sone of
[00G8) r f rﬂﬁeglmamem@ung@fwmmﬁm ﬁddmaﬁﬁmmemg

o SBERIGPAL 9 ey P il ADSSIGHULSR 7 55
inclad¢ a Myge heales ERghatfmarntlhde aﬁmss mﬂ. oﬂ'ﬁ@ Gefbihatign} anrame

APSD (S- APS e e
boc TN & fialte ek eulbhBbsT 706 R Cxene o poditage frame
bods 0¥ E&Q&(ﬁﬂ‘&rréqliesﬂmm&ﬁ@d&%hﬂcﬁqslrélitﬁﬁt\iﬁh‘ne\/ﬁgaﬁ 708€ The

i on eceive and transmit nes ur|n
Ad@isﬁf@a%ﬂ%ﬁﬁg%ﬁ @gﬁéary. 1pelude a:%ﬁteg@%ﬁedﬁ 10 W%V
indibhtFR, Q68 ﬁ%tgathSl}elaE@)fra‘iﬁjs%\é@mﬁpﬂ@& 7?2"1%&??55 §4¢h 2 vatue

batter ife by renmeining in a |ower power state, and

indiggiing |Sr¥§q1§§Fr ing a schedul ed or unschedul ed service
t r
[08 CTT/ UBo écﬁgﬁg S%ifég f&g'%tl;gg? 58 iy As¥ Rl 619801 §Qcification
or TSPEC 714, TSPEC 714 may include, for example, one or more parameters or

values that may describe QoS characteristics of a data flow or traffic stream (or

requested traffic stream) to and/or from a station, as well as other information. Some
of the example fields that may be provided in an example TSPEC are shown as

TSPEC 714 in FIG. 7.
[0040] TSPEC 714 may include, for example, a TS Info field 715, whichis

described in further detail below. TSPEC 714 may also include one or more
parameters that may, for example, describe a requested schedule, such as a service

start time 719, a minimum service interval 721 and a maximum service interval 723.
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[0037] FIG 6 is a diagramillustrating operation of

a wreless station and AP according to an exanple
enbodi ment. In the exanple shown in FIG 6, a

Wil 70et@emo station 602 may be in wireless PCT/IB2006/003162

R e A R
flouoraeifariileal (BOMBlesa HaffichekANE 5Ych R Qrgﬂlfmlﬁh @atff’i%%)s
elivery node

(schedul ed aut omatic Bower save

pe%cfc?ataarawrz'fp@mb@ad &Hhte, Dol bmampbospesty oy, o
4 t f
st ream (ﬁg%f%}s@%q%g%ﬁ%%gféﬁgﬁ %ge Seelg{g))‘y ée}gdt{g ting
indidate the tapingfm éela}’@maﬁ'raafefata:stammma*fAPAs decri bed
w, t de songe. fiel
[‘gjgi 3r| blfri}‘g A%‘g ﬁs%“?%mf?@& Y baund 740, qJﬁound
prqn'ﬂhli talalioay £ sthiborf mﬁnalme & makibdven dady AR fla6. agg@guie
:E:r priori tyggéDggc,glps category (AC) for the traffic
frage (eamiegresgivd ¥ Wﬁnsia @Wi’fs%? Hhspseifsedidifisrent

del@f B @k NEktirhé &drda .
eacknOV\A ed&grrent (Agﬁ?g%% to st atl on GO?EPE(F;%?)EI

m"hﬁéﬁ ? e the requested data transni ssion

[(ﬁﬁh dul eg b,y [ﬁ; g‘gjq;vdz"r ﬁfuéh G Pid. %aﬂ]g 8‘§ng %eth?] ?fﬂéc%nnﬁ‘e

(Ad TS. ResponsSe stati
TSREG Vi dmap mchckndwit@dype it whitk may,cfoﬁaaﬁﬁﬂe uﬁdik&&&]
ram.il|l ustratln

di ag an, Add
periort it St R e U8 hidoaltth: Bttt sinc WBediar o
otherthdiis typat A TRID TS 8 pesiids b tlfmez}mbmnuﬁéﬂ: langlg a
(Plat .may inclyde address and ot her
e AL ieS Tt O 5y TR SRS B AP0 etiche tation

to AFEGHEDE & Stitlen) antUfidirdcHoRiD). YRR RBIGIERLEL b HRTE
body 704 for ?AddTS requlgﬂg)t 700 r?gj be an Addmrsfgf

acc?%aeb@t for thersaflipepamde &- Fordenting s drehemnst accpssamEDS Y
conf O Sk SNSRI P e Ao

be st fgl Iobo dicatmthaban %étegﬁﬁs sehedale l;ffer a jtatthnd e, hglichtad S I
TS 8 ma
it e SRR S e T

(by @ thtiomhoriseiab dde, anfﬁ? wheadg@regaie Scletulats Beipapratidb®bBan
AP val ues that may describe QS characteristics of a
‘data flow or traffic stream (or requested traffic

[oeas]ean) AFSDRIH @Ay f)é swtoa1 ﬁ)t@&baﬂél maﬁéltdiﬁéﬂc oweRkRRr

&r tion. Sone exan‘pl e fields that may be
deh}s% UrPSip 0§§a‘\ﬁ§@ torh@@@ af?réraéfﬁmﬁo%ed vihe 714

TR ey SIS Tty 1

priogitst far frases efihis Tofictrean (prgy 8 abe@riort¢sutey WAR oot agresse
categories, including ACO, ACI, AC2 and AC3). TSInfo Ack Policy 730 may

indicate an acknowledgement policy to be used (e.g., no acknowledgement, single
frame acknowledgement, block acknowledgement). Schedule 732 may indicate
whether a schedule is being used or requested for this traffic stream. When the
APSD 726 is set to indicate automatic power-save delivery mode, then schedule 732
may be set to 0 to indicate U-APSD and set to 1 to indicate S-APSD, for example.
[0044] A No MSDU aggregation field 734 may be provided in the TS info
field 715 to allow a station to indicate (or request), when set to 1, that no MSDU
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paranmeters that may, for exanple, describe a

request ed schedul e, such as a service start tine

719, a mninumservice interval 721 and a maxi hnum
weeovieelse nt erval 723. 10 WO 2007/ 066180 PCT/IB2006/003162

PCT/ 1 031 TSPEC 714 [ | ud I
RO PO o R e cHerL PG B othex pescfessrcs o
sudhras Mmjw aggr§alt1@ﬁ Ry Qtill b6 skas t Wiled st ld 0,%nis Mzag %E%caltestﬂ{&h

as _m ni mum dat a ra e 725, peak data rate

M$Y1 pegroeatjon ey be peaddfpr sindicnpanp dcieseryed field éa@malse
proqldegram mum t ransmi ssi on delay over air interface

frame delivery. This field may indicate the maximm

[Hd5hy f dilGa8 israadiegram iHustibtg oforoat Mﬁﬁa[trﬁﬂibﬂlr foran Add

h DU de 40 b
o S L R S os 8P ar R b s STl e e A
resplebaftahobsty §0rmanbagaviedndseit frdnielRly (Wit data frame 701

ted MS . Th | t at AP t
PGB gramnly fgg%%%fesﬁéé@wgmﬂ%? iy ipelymyaber gf
ﬁel@ﬂgﬁc%%ta%ﬁiteé&?"ﬁqo 52? [ in@i AT Gos),laeBb s ddl \/\ge BN dichiH ude

other fields. Referrin toalo portio
AdgFSgespensg) el ¢ﬁﬁfb(sr:¢= BIG 718 eﬂatara@nsm‘:sﬁa@cmmﬂ&@;l

whifa At Rltof of AR ol ast D MBbkvick Hon SRS,

ate a perio tern or
serage iapenrl, cb'oﬁaxamplwnspemfl ed traffi c pattern or other

r fic.,t ATSID? ovi des ffic stream | D
[9PBL . © Ackiiingd A5 Renfi eRbmST Sne MAIRY b raioRariy be
dentbidrferct high A{(Dfﬁ'dahﬁ(etg’ a&d:a.)aaytsjmthg aimf'@m_tmt} A@giegauog field
Statl statlLon QO Statl on
73ah A eBiaisieat 1T et §Phe ia, Tho3SRed ihembee ¢ he

mn%ﬁﬁ%&dﬁ@bﬂcﬁh’erfn‘éﬂe ﬁsﬁﬁmﬁ APl aﬁtﬁf.[ﬁ?f@ Qe%ugst message and
contenti on-based channel access or EDCA, controlarfled

AdHISaTense pessags to spaqdintbe syieamhgadling Q]Pece‘icrmral’pmi}scy)

8303 Ot P i LSRRI s
the wgngméstpa péths @@HEE'ES geduost onualtsnnﬂtee obthe aPLIDDTS adsporcse have set

e S ARRIR ey P92 £ A0S AT g

use&mlmd:udaee ia&obﬁngg) . esaiplcenibpdimment. AP. [ 0043] APSD 726

1081 ver Rt St Lk B Soaamanpd MV (GoliSBFL, °*°

Llfetmla)‘ b bApeOitica Ferkalih ad&eésf&ae%&ﬁ’ﬁé) ADAd B, B nd8ls drO

therwi se. User priaorit i ndi cat e the user
APs S‘FIF& fyanﬁ@rto Pp 5%@!45*—# tgp Fféthrr ’faﬁfla"’ ePeEIImEapR (péwgr savg

deh?bﬁ%fng@% {ﬁ;@' 'AIETC'OAQ%E@%/S m%oa(}ﬂrgéﬁ§@%$ec1ﬁ?ﬁa%§)ﬁé jor la)rﬁer
A-MEIRlpgejime may be used for such node that buffers frames for power save
stations. Thus, the delay from the power save station being in a sleep state may be
compensated for by providing a larger A-MSDU Lifetime. This Lifetime
compensation technique may also be used for non-aggregated frames, e.g., to increase
Lifetime for MSDUs that are to be delivered to a node operating in power save mode.
[0048] As noted, AC-specific A-MSDU Lifetime values may be provided. In
addition, a node buffering and forwarding frames to a node operating in a power save
mode may also employ a (e.g., AC-specific) minimum A-MSDU Lifetime, which
may be different than the general AC-specific A-MSDU Lifetime values. The use of
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i ndi cate an acknow edgenent policy to be used (e.g.,

no acknow edgenent, single frane acknow edgenent,

bl ock acknow edgenent). Schedul e 732 may i ndicate
woambwsisa schedul e is being used or request RCHIBR06/003162

thIS traffl ., St eg When the APSD 726 is set to
suqh ¢ finimum q}d’SWeQ f fiunps trepqwes p3vemedemay e psed to

heaitil
e i A
impgvaibplkelgiged sushiapnegieatted 3uc Wdybdatchmm@ inkespdnse tohe

t at d
wighS: il Pt oS Sbvied Bolohofe bl o R Al i it Tt
map be ehBBBLER s@@ﬁam??@@ﬁmaaa ftﬁ‘rﬂlfet&g@%ﬁg@tahﬁﬁ 188064 hedd ef
tr 1 C SLIeam at ,other t es O
tOggtégl}‘glga?th%ﬂ %%%%WE%@”% ?‘ ‘g‘?nglﬁr%y stil Iypbe
[0040F) . \WTEN9 §eiblbek (ﬁagrﬁllﬁllﬂuéﬁﬂﬁng Acippahi@s bOGthat MpPhe

a%gre atlon ma¥ be used for this traffic stream”™ A
proyiEd A Wirel pss shition geqording torpn expwple gwhodipend sThewizsles

stafich Iﬁa}dihagﬂ@ RrlekhiSier z?%vir@lgs%akgé&%%g o8 to Frah & En PRAY ve

for an Add” traffic strea response accor
51%115(1)9 arortiedlap? te whateil wperationtefiiSstaticnsipd nwuferlasrmlchmd;y)r

h t.hi

offife, HRY o Bl U8 SoRLadh o AT BRRY BbeRihy OB Sy be
progrﬂmmbboatyi c@ﬁﬂ)lﬂsmiye}deatﬂngd_eftaam wirbgher iaftructibs siksred FUICH
o Rk s o o
desdrited aﬁ't)ve &Bﬂe}@l@ﬁ aoﬁﬁcﬂlﬁﬁmélslﬁb}ﬂﬁb 68 a8 t@%ewe whi ch

ude a nunber of fields such as a TSI D,

gl ot Bt dp geﬁer%ﬁeea%%&ﬁf%ga’feéélfﬂme&éSqdwpéhwﬁmahﬂmf frames,
and €X 3étBinfne i@Qﬁﬂssi%ﬁQHEtﬁh@ﬂ)rtﬂ% % r«;:IE uf aé%? gﬁ gent,

t he MSDU aggregati on may
trangpisgigpyifesimg of ooy mpse qf §herrgcetlml ﬂﬁ@lewsluad,dg@ne@ amagﬂ
PEG 714.
ey S0 T AR o kS P
cont@@ieap:f mcegsor,&lﬁa)t miapy ra&nﬂt&ﬁ)ﬂﬂéféon@oﬂﬂe 804 pefsaie et more of

sage to specify the stream handling
thet%ggt ﬁfglogé’gigs:%ﬁ%ﬁaag& According to an exanpl e :
[OWO di Wﬁﬂﬁlﬁmé%naggﬂﬁg&h?m?]m;&%gﬁdes&ﬂmdiﬁﬁm by be
i ther ansmitier. of the request or
imp el 8l SR WP 108 SR Bt TeHEENo
soﬁ\hvﬁ@u)rlﬁ a6Bgaktons of ihdIdRdmbRatdons ARy uﬁf»l@ﬁl@nted as a

egati on nmechani sm may be wused in such case,

compy TR Rrefugh 16x asprpvienprogiamdangibly oohodicdin an
inforat®R 8&hikt, 6.l il £abBind 2LadBble 3OH:E 9856 Q@Wréﬂégéx@)u
signal, for execution by, or to control the operation of, data processing apparatus, e.g.,
a programmable processor, a computer, or multiple computers, A computer pro gram,
such as the computer program(s) described above, can be written in any form of
programming language, including compiled or interpreted langnages, and can be
deployed in any form, including as a stand-alone program ot as a module, component,
subroutine, or other unit suitable for use in a computing environment. A computer
program can be deployed to be executed on one computer or on multiple computers at

one site or distributed across multiple sites and interconnected by a communication

network.
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Lifetinme) may be specified for each access category

(AC). In addition, for nodes or APs buffering franes

to be forwarded to a station that is operating in a
“mmﬁsme delivery m)de (e.g., U APSD or SXPSBR)06/083162

f d b |
D | FielRialonafot B Beoumea by Simar Tidmerogrmemsile f o1 s
prdce R exbQHing 886 {)lﬁé\{pﬁogﬁﬁﬁé b%m ﬁ-EH f‘@pqud]%aon Jg]g._ﬂ]

t he_power_ save station being in ep Stat

dafé@ﬁ%éﬁ@ﬁ%ﬂ@a opigpt. Pyethobuens aﬂcﬁ@ Taay] larpga“prmsdm:md an
apifdiBd P bkl i GATRSARAL SO0 G FpdRY

(figldhprogeasmmabls $at¢ amay) biom Aﬂﬂ(ﬁpplhatmmsmcilﬁo iltegrdiet icitangd

no erati in save, nmde. 0048
962 " R St e e Eer PR netoma s eon
illustrarvd skedbscribed har@ih nboyimodifionthas Pubdimiiions chfkhes and
forwardipng franes to ngge operatln in a power save
QTR L 0V eFCRg s e?kly g the aes Kise equ@? tﬁibﬁuﬁ@ﬁﬁto‘)d
tha%@@ﬁ}énﬁéd @hiti¥Rre iM3hadd o @Bs)’erlaﬁ stiHf h &L R «fb(uo N cthléﬁ%ses as
general AC-specific A-MSDU Litfetine val ues. e
dﬂﬂmthemezwm%@wwup@nbp@mo%/ 003162 such a
mnimumlifetinme for delivery of franes to a power
save node nmay be used to inprove or increase the
required transm ssion tine of the aggregated frane,
e.g., to inprove the likelihood such an aggregated
frame will be delivered in response to a trigger
frame fromthe power save node that is now awake. The
mnimumlifetinme may be considered a secondary
mechanismfor lifetine setting and it nmay be used
together with other lifetine setting nechani sns
descri bed herein. , [0049] . FIG 9 is a block
diagramillustrating an apparatus 900 that maybe
provided in a wireless station according to an
exanpl e enbodi ment. The wreless station may
i nclude, for exanple, a wireless transceiver 902 to
transmt and receive signals, a controller 904 to
control operation of the station and execute
instructions or software, and a nenory 906 to store
data and/or instructions. Controller 904 may be
programmabl e, and capabl e of executing software or
ot her instructions stored in nmenory or on other
conputer nmedia to performthe various tasks and
functions described above. For exanple, controller
904 may be programmed to receive a plurality of
frames, to generate an aggregated frane based on the
plurality of franes, and to determ ne a transm ssion
lifetime for the aggregated frane based on a
transm ssion lifetine of one or nore of the received
frames. In addition, a storage
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medi um may be provided that includes stored

i nstructions, when executed by a controller or

processor that may result in the controller 904

perform ng one or nore of the functions or tasks

descri bed above. [0050] I nplenentations of the

various techni ques descri bed herein may be

i mpl enmented in digital electronic circuitry, or in

CONWHAT IRctvaneED IS mware, software, or in

conmbi nations of them |nplenentations may inpl enent ed

as a conputer program product, i.e., a conputer

pr ogr am, t,aagidRhwmpAhedi ed in an information carrier,

e.g., ina nachlﬁe readable storage device or in a

pr opwgaingd plusilgnef franhesy execution by, or to contro

the a

or o ey eI ot RSO ARRRI Beffed lafhos
andonput ers. A conputer program such as the conputer

progr.ant.s. scri.bed ove an be wr n, an

P or e & GraiiG [Tomg 25 02 erEete] el o or
trahgthiREiph ﬁfeﬁﬁhd S a9 Bfore 8Nthe GeRiRE fragtep) oyed in any

form including as a stand-al one programor as a

nodul e, conponent, subroutine, or other unit

sui 3 ablyge QU ddSE clalin @ VRGN tHe V8@ Mo ORFRRL:- agére%atlng a

conputer program can be depl oyed to be” execu
plugdiey ofaegsived frames Gt areilirgopiddo e srmrdastination andthat ase ¢ sangy
' ' mul tiple sites and interconnected
acc%%zssé‘i&é@%&mm e 2. et wor k. 13 VIO 2007/ 066180
PCTJI B2006/ 003162 [0051] Met hod steps nay be

per r anmabl sors

exeg ﬁﬁﬁnﬁﬁwﬁﬁﬁ TEW§8%§W%P8mB§P?ﬁ?ﬁ@?ﬁﬁ%ﬁ}ons by
agedfatedfital@ vithid P thnsndslich lEBiEng N eeal frogatalfans. .

Met hod steps al so may be perfornmed by, and an

apparatus may be inplenmented as, special purpose

| 0gj.c gihk GlstHobS clBing 1 w@ﬁui:@@&eteﬁﬂnﬁg orRpIRGs AEmihife a

gate array) or an ASIC (a pllcatlon specific
transpessipndetgngior thgiagyregate @ezy baagd proa peanaiRing rARSHSHODS
tifefifne'dte rilRRGIdr etk tUBb@IRALAL] RAmehave been

I1lTustrate escri be ereln, many nodifications,

substltutlons changes and equivalents wll now

tIﬁeITE %j:(l'ajtrtkf%hte u{ﬁllgd%%mgin lcbrﬁ rddder ef ore,

to he unders ood are
|nuhnﬂmﬂmupfﬁdm%umndmnoéuﬁmﬂnnﬂg&gﬁaiﬁmnsmapdamManges
as fall, within the true spirit of the various

POWSH MRt s. 14 WHAT IS CLAIMED | S:

detemumng a transmission lifetime for the aggregated frame based on a

transmission lifetime of one or more of the received frames and based on whether or not

the destination node for aggregated frame is operating in a power save mode.
6.  The method of claim 1 and further comprising discarding the aggregated

frame if the aggregated frame is not transmitted within the transmission lifetime for
the aggregated frame.
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1. A nethod conprising: receiving a plurality of
frames; generating an aggregated frane based on the
plurality of received franes; and determ ning a
transmssion lifetinme for the aggregated frane based
on a transmssion lifetine of one or nore of the
received franmes. 2. The nethod of claim 1l wherein the
generating conprises aggregating a plurality of
r ecezveda icidBSompPaAdingr e directed to a sane
destination and that are a sane access category or
t r af FocRiviBe aphralgy offfvansset hod of claim 1 and further
COMPlidihitint | ARkl Mirahfir (AL BOARG AT s,
the transmssion |i1tetinme tor the aggregated frane.
cath tifiverclatedipadimeter ofsatinted with@rt@hsmishien lifetime frone gf the
r%0£ga%%g%gdeternining a transnmission lifetine for
e aggregat ed frane based on a renmaining
t r angatieSiEh®im adgirdogitct MRamehased vaviesihuality v sdceivet ity
received frame. 5. The nethod of claim 1l wherein the
termning conprises; determning if a destination
nodeddi@mirtii€a AROLEERY BetambRMBr the 10885 Ad Mind Baséd on the time-
ower save node; determning a transmssion lifetine
refagd nepraneiRy dordBprecPrinpEeCeHediiamis- a  transni ssion
lifetinme of one or nore of the received franes and
based on whether or not the destination node for
aggregated frane is operating in a power save node.
6. The peth fcl.aj furt | .S
ai ser of g el B Mo A IR oITRE Sh0he
pldralagef MAGdtamiasansmi tted within the transm ssion
lifetime for the aggregated franme. 15 7. A nethod
conprising: receiving a plurality of franes;
det er m ThdgetBod b Raifne] RWha@€in MRS 0EBAIRS conYirisedi@caVingTRr €
of the_ received franmes, _each tine-related paraneter
plusality of MAt siivias dita yisdME3Von lifetime for one of
the received franes; generating an aggregated frane

based on the pluralipy of received franmes; _and
10.  'The method of claim 7 wherein the determining a time-related parameter for

one or more of the received frames comprises initializing or starting a transmit timer for

one or more of the received frame when the frame is received.

11.  The method of claim 7 wherein the determining comprises:

initializing or starting a transmit timer for each received frame when the frame is
received; and

comparing the transmit timer for each received frame to a frame lifetime.

12. The method of claim 7 wherein said generating comprises generating a

aggregated media access control (MAC) frame by aggregating a plurality of received
MAC frames.
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determning a tine-related paranmeter for the
aggregated frane based on the tine- rel ated paraneter

for the one or nore received frames. 8. The
WOI2807P6@3hher ei n the recei ving conpri ses recg%é}%é&gm

plu [3"" ' I%é n?efthom? ol Ff%vchere?n thIB&eﬁEﬁLﬁg d 1le-S a@éd'BaZameter
wherei n"the receiving I'ses fecerving a
forp]hafr%tagmyd ﬁ‘meééinpmev Bedezcndga dmenelhisd pavBDeksy for ewddter
of claim7 wherein the determ ning a
nm?ﬁ#ﬁ?‘%ﬁ%@@ﬁf%gpﬁneter for one or nore of the
received franes conprises initializing or starting a
transmt tiner for. one or nore of the recejved frane

whelt t Hdemetied of slajna d erhgesin the deterpripinga timsaelsted permeiey
for M&%g?fe%t&&‘ﬁaﬂ@k&ﬁn@s@k Mec‘ﬁﬂgg fitoe S ated Phrkindlet fdr Bf ofdfest

starting a transmt timer r each received frane

mme@h&am@ frame is received; and conparing the
transmt tinmer for each received frame to a frane

lifetinme. 12. The nethod of claim7 wherein said
genir affhagetodpf claies 7 gdeeirthe dgerminiag g tiegatattdpadinier

o BRSBTS D MBS BT3B i

for e bIVRIAD 6f ROGHERfrantek, thERGerAR) tratd solected & the imshieReiN
t he detern1n|g%%P time-rel ated paraneter for the

pargperdghihe gegre f&@wfri ses selecting a tine-rel ated
paraneter for a newest or nost recently received
frame. 14. The nethod of claim7 wherein the
detlér nithe mgthad of efeint @ pad Butheraompeiting dis¢asding the aggregated

R e s

nethod of claim7 wherein the detern1n|ng a

corgr1 SuemEed BF 4 Jmg b AGuR e e Cer s A el
franmt' tHeRin@L-rel ot palAi@etd ff @k b dte@fed R ckestdt b GBS liféthee.

average being selected as the tine-related paraneter
for the aggregated frame. 16. The nethod of claim?7

andgf Urtd@Etn6P BPELRA NIt SE e AetBnibi g 23584 ReAtEd
frame if the tinme-related paranmeter for the '

paragstir doyadtiofithe prseived frames eomprises ipitializing quitarfing mbenseet
timek G AR oﬁgéjrefcé&%ci‘ﬁém&s%@é ol B REndlsTCRING the

aggr egat e
wherein the determining a time-related parameter for the aggrepgated frame
comprises selecting the transmit timer for 2 newest or most recently received fréme; '
and
further comprising discarding the aggregated frame if the transmit timer for

the aggregated frame exceeds a frame lifetime.
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frame if the tine-related paraneter for the
aggregated frane exceeds a frane lifetinme. 18. The
nmet hod of claim7, wherein the determning a
tinme-rel ated paraneter for each of the received
frames conprises initializing or starting a transmt
timer for each of the received frames when the frane
is received; mherein the determining a tinme-rel ated
par angt eAn% r&&%‘}ﬂ&‘hﬁ@o foPRelcGRBRuBRStion, the
sel ecting nsntt trmer for a newest or nost
appwnﬂ@bympamegved frame; and further conprising.
dlscardHP the aggregated frane if the transmt timer
for “REAGYregated frame exceeds a frame |ifetine.
17 19 mefvrapppledtdithepomwilldednd n a station for

s conprising: a

wirel ess connunlcatlo r at
cont AEYTelss raseRiyRS Fou %UB%ngWEH€ ontroller; and a

Wi r eliReppdritad@iapiy @) coupled to the controller; and
the apparatus adapted to: receive a plurality of

franes; d&@ﬁﬁﬂ&%ﬁQ@@m&atmipmamﬁerforemm

of the re dﬁﬁ% ARt B Metd maeebﬁheeca%@mﬁar each
associated wth a transntsS|on lifetime for

r ecelimedelated pavameteieassqciates) vaith agyyseiaios élfqﬂmfe tbaw@wed
on t Flurallty of received frames; and determ ne a
tlne related paranmeter for the aggregated frame based
on the tigmeme aataggdrepaediranebasbtdon tha phirgity ofreceived frames;
recei ved frames. 20. The apparatus of claim19

wher@ the apparatus is adapted to: determne a

ti me-r el adcggmpRrAiid-elatddosareaads fofthd @e‘g@ed ifrmed based

franes_ includin beln a to init ize or
st ar 1 e fimspelaied prsamg quﬁa‘gﬂa%fdﬁheorﬁc‘%lﬂ?é‘ i ved
franes when the frane is received; determ ne a
tinme-rel ated paraneter for the aggregated frame

i ncl Wi ride Benamius eleimdd wherd the @ppariias ¥ daded 1 t i ner
for aenRSiimAL RSt at Db Yeab RS EhY Reeil éPiEnesdduding

wherel n the appar at eing further bel ng adapted to
baigsastaptdd tchipitialgr tggmrtedra‘nsmﬁémer for each of the received frames when

the frame is received;

determine a time-related parameter for the aggregated frame including being
adapted to select the transmit timer for a newest or most recently received frame; and

wherein the apparatus being further being adapted to discard the aggregated frame
if the transmit timer for the aggregated frame exceeds a frame lifetime.
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if the transmt tinmer for the aggregated frane

exceeds a frane lifetime. 18 WO 2007/066180

PCTI | B2006/ 003162 21. An article conprising;

WP A038%1%edi um sai d storage medi um i ncl udi %16(3121{33?066,803162
thereon instructions that, when executed by a
processor, result in; receiving a plurality of

-frarfds; OBRBICH 9PESEL i me-rel ated paraneter for each

of ta%rég%gﬁé ,ﬁ.ﬂ frames, each tinme-related paraneter
associ ated-w th a transmission lifetime for the

I ec shidethrigeamdjuny ervbdingistrgeddheragyinsigations thatawkebaseaded

0 e plural.ity of received franmes; and determ ning
byaarhrlg%és-(’?’erfa%\%é& paraneter for the aggregated frame

based orectivingtd pleraligloftie@eqar aneter for each of the
recei ved franes. 22. Tﬂff article of claim?21 wherein

the i nst FUETTRAE At Piametrs foaeasntbe regeived rames,
t i meadhalnid RUiRPS REL IS asiRiat8aAm PharkhBsTof GRiteor the

frames conprises initializing or starting a transmt
t i mégceived framesh of the received frames when the frane

is recei e ' i nst i ul td nde i
ot et 5 SR ARG 00 e B
aggfregat;exhdf r ane conpri ses sel ecting the transnit

timer for ,a newest. or t recentl recei v frane;
a8 i RS bpmir e B A RRaEe el B o
by b thePin@CRESQN pardr@Set!fbr dabh ofkhs éREdbNFahéte

aggregated frane if the transmt timer for the
aggregated frane exceeds a franme lifetine. 19

22. The article of claim 21 wherein the instructions resulting in determining
a time-related parameter for each of the received frames comprises initializing or
starting a transmit' timer for each of the received frames when the frame is received;

wherein the instructions resulting in determining a time-related parameter for
the aggregated frame comprises selecting the transmit timer for a newest or most
recently received frame; and

further comprising instructions, when executed by the iarocessor, result in
discarding the aggregated frame if the transmit timer for the aggregated frame exceeds
a frame lifetime.
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