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METHOD AND SYSTEM FOR ADAPTI VE ENCODI NG OF REAL-TI ME

| NFORMATI ON | N W RELESS NETWORKS BACKGROUND C ai m of
w@r00a/073598 under 35 U. S. C. 119 [0001] The presePtT/US2006/060139

Application for Patent clails priority to Provisiona

Application No. 60/729,017, entitled "METHODS AND

SYSTEMS FOR ADAPTI VE REAL TI ME | NFORMATI ON ENCODI NG | N

W RELESS COMMUNI CATIONS, " filed COctober 2 1, 2005, and

assigned to the assignee hereof and hereby expressly

i ncorporated by reference herein. Field [0002] This

di sclosure relates generally to wireless

METH%'MPS%&%E%%% A%E‘?Vé%%b]gh\{éabl' EAE WIH}R&ATION IN WIRELESS

NETW

erein relfate to prOV| ve encodi ng
real-tlne information in packet smntched Wi rel ess
communi cati on systens. Background [0003] Wreless
comuni cation systens are wi dely depl oyed to provide
various types of communications (such as voice and

data) to nmultiple users, S systens may be based on
code division nultiple 5%%@%%?%‘ , time division

mul ti pl e access (TDMA), frequency division multiple
cce FDVA oth nmul ti pl e access techni ques. A
lFb?égé Eﬁﬁ%ﬂﬂ %ﬁFHﬁC%§§¥%n1nay be designed to
I npl ereYresyne ng 11¥RH&h ﬁlapﬁéﬁtd&alrﬁéi %ﬁoﬁ%/t }o>PPAisional Application
and ot her

cd ) S 856,
t%g@r OefLL7, [ belad /MEFH@%%@N@ RFSTEMS| FOl ADAPTIVE REAL-
TBEEVINEOROMATIONT BRICOHI®G ViNIegTRELESY %émmcﬁéﬁom ” filed

gam ng, and other nultinedia data) in wreless

Okt balPPh )t aswiengdols, the hasearicr ebergof harld dwibyt @xpressly

u@B@%&Q@dE%@éﬁf&@& naRd, high quality nultinedia
servi ces. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] FI G

1 illustrates an enbodi nent of a communi cation system
Ficp06] FIG 2 depicts an enbodi nent of a

rate-adaptati on schene, as illustrated by a plot of

reved§is di $Qi1151m%1r®at§@gagbr@lbf ta Winelessi aommfnitations. MA@ Bpecifically,

edib&Aimdnts ld%ws@ et?er 1 %qggdéon%potvu%fnggpc? an :\z%ﬁél}/codlng of real-time

ad usting set Ssina tea
mforrnatmn in packet—sw1tched wireless communication systems.

Background

Wireless communication systems are widely deployed to provide various types
of communications (such as voice and data) to multiple users. Such systems may be
based on code division multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA), or other multiple access
techniques. A wireless communication system may be designed to implement one or
more standards, such as 1S-95, cdma2000, IS-856, WCDMA, TD-SCDMA, and other
standards.

As the demand for multimedia services (e.g., real-time video and audio, wireless
gaming, and other multimedia data) in wireless communication systems grows, there

lies a challenge to provide efficient and high quality multimedia services.
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schene based on end-to-end data delay; [0008] FTG 4
illustrates a flow diagram of a process, which may be

wa@e®dor3sos npl ement sonme di scl osed enbodi nent s; PED0SBP6/060139
FIG 5 illustrates a flow di agram of a process, which
may be used to inplenent sone disclosed enbodi nents;
[0010] FIG 6 illustrates a bl ock diagram of an
apparatus, in which sonme disclosed enbodi nents may be
i mpl emented; [0011] FIGs. 7A-7C illustrate enbodi nents
of adaptively selecting the emcoding frame type based
on | ost packet information; and [0012] FIG 8
illustrates a fl ow diagram of a process, which may be
used to i nplenment sone disclosed enbodi ments. DETAI LED
DESCRI PTI ON BRIEF] DERSERIPIEONQF THRDRA WINEGK a

. ' { el VT)).are still i
thet FRaah Myt hEERR B ERLOrY harhi B a8 ot
e. g. Fl@onpiapets am tbbdieient of antaes-pdiptation scheineehd flRistrated by a
pl§)§g§r|%v§rsée ;1121? d%ﬁttec%ia&f%s)ear@gé{b%f 3 tgﬁgﬂ SI na system

or ‘exarnp to encode all
vi deBIG rhitestrbies bh bmbblithent 8f s@agiveiyestijhan@etihedblds in a rate-

itrate.. ln |ight of varyi c | exity invariably
aéégtaggflgfléﬁnﬁh%gtﬁ‘flfef‘gii‘é'ﬁgdag@éjgl equences, a fixed
bi t r BI@. 4riljushetes afRRe &Rgfdrh Bf Bipgbcds S wHigRBnadl Ble&sed to implement
hus does not produce noti ceabl e

sequences, and f. [
SOPFFpﬁ&ﬁB%)B?ﬁéjn?mnl?‘ﬁf”Eﬁ‘S?t&ept ual quality, yet unacceptably

| ow FIG. DiliBtrates dEve GALLAE BF a PEcdshUshiRh JHCESysed to implement
not%icp:glabl | ow . perceptual quality. As for today's

sope HpeesedpRedimglisn net works (e.g., a high rate
packetG.datiguétHRRED) Hld/dkedfh?ﬁn? D anl BESa@aths MOwhicheShe®! disclosed

pre-defined traffic rate tor VI flow (such as in a
enpigasmertsangne pplemprRe; of the growi ng demand for VT

and pidaerr A-e€! inhdiiRe BMbbaiRALLOSEIHSES: i

t heref ore exi slts for advalnci ng VTagnld gtsﬁgerc{iﬁége ?I}Cr?%mg frame

typapaieden lopt reqkgdnivgmptioniiand| ess communi cat i on
syst 131@ E{( g%ﬁlﬁck B fﬁ'ﬁ?’\gg Ia%? of Q%‘f&[@gs a8y %&Wcr llg(ﬁcgﬁg implement

encoder .g., resi n a wreless conmuni ca

sogia diseosadembpslimantaccess termnal) may be able to
infer the current endto- end traffic channel fromthe
reverse link (RL) traffic channel (which is |ocal
i nformati on at the RETASEEDeDESCRIPHON uUrt her

deSCAhQﬁgvebl%laﬂ%b rﬁ&lﬁw{seldka Sr8L} eng({_ \tn%_eg r‘Ee(::iephony (VT)) are still in
their early infancy in today’s wireless environment, e.g., compared with their
counterpart in a wireline (such as the Internet) environment. In a WCDMA. system, for
example, the current approach is to encode all video frames to fit within a specified
bandwidth or bitrate. In light of varying complexity invariably associated with different
video sequences, a fixed bitrate may be unnecessarily high for some video sequences
and thus does mnot produce noticeable improvement in perceptual quality, yet
unacceptably low for other video sequences and thus produces noticeably low
perceptual quality. As for today’s wireless packet data networks (e.g., a high rate
packet data (HRPD) type system), there is no fixed or pre-defined traffic rate for VT
flow (such as in a WCDMA system). In light of the growing demand for VT and other
real-time multimedia services, a need therefore exists for advancing VT and other real-

time information encoding in wireless communication systems.
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(E2E) feedback signal fromthe decoder buffer in the

recei ving decoder. Thus, it would be desirable for the
wepwodzsog o adapt its encodi ng rate accordi ng POI/UR®06/060139

actual channel performance (e.g., RL traffic channe

condi tions, end-to-end congestion/del ay/l oss

conditions, etc.) based on the feedback information

avai l able, while performng real tinme informtion

encoding (e.g., in a manner such that the infornmation

arriving at the decoder nmay bg decoded wi t hout

substantial buffering). Such an approach may allow the

fra e f t C an a. .
Feaul IS AT AL okl AL R O e Oy o wiretes
cahngnicetion devine suahf asramedcicess termainshimsay bnabla tainfer ke esgrent end-
enviy r VI in.,.a wJeling.enviro nt ., .
toFiHd AP randhohEin LR el i B, OB YT Tojen s tocal
mifgrnafioincd theyaareds tbheinklpts fettes ldeserireddetsv) Bewell as an end-to-end
[ I andws dt h, and condi tion of the.first hop .
A B RS I e R0, B it i, ASHOdPF Pl it would
be Hesirable forftbe eAtdden toragapidts drodi@datt hdtoadihg! s tHRaduitg channel
encodi rate in.such an envj.ronnment.) [0Q015 )
PR b e Rl 508G Foanfl S GER g ibranaEotargtiondelay/loss
cayBii @5 efcly bpead \ondinagfeadimieki i foreiatied i Reilale, ®Rlle HeABrming real-
N nf.og}r{lé_‘t '%.on in packet-swi tched wirel ess comrunication,
B JPGTERUPY, CPAUIRS §LEn R GeBEMSHSPeh thathefoppatinacgriging at the
detdyle0inagXangdcedédwithbitssubataati AISREEd el JubR ahBppRiadcAMnay allow
S%h sgigld nl%gge copstrued as limting. Various i
thg bar satf TS FEEDS C‘b‘itg‘ﬂ}eés &ad 38 retefulfrgipnseve the quality and
effiRRincg abFevtio adapiindre r&aRfl NGO AN tRASmIkI®R in a wireless
information_ in wreless comunication systens. [0016]
epyirogicgtier(NPEs clor PBH 1Ret aviFelingyemdroasesb the dirstvben (e.g., from a

ddsRidp to the Bhitdet)Nd ryidMIIvElR 5 EANERRKCALT Riks RV %\Fa?laﬁfé%ndwidth

as an access termnal (AT), configured to encode an
anpd gpndition: of he Fiagt hanchange | rapiidiyy Withutimeot Théreforadthe dycal traffic

NAnHEOin Gl Bn HAThBThe ABLRL RSL4it &Rl hl - i
ci nt erglct Ive) ndaf%g].n [0%17 An1 A'Idjlgsgleshgrtitn%e@(;r %g?(g%l%g rrrfliatf/ in such an
envafoamend) var i ous types of devices, including (but not

lim Eﬁﬂ)oﬁf&elﬁs ‘%Jc%s%& Shei?&gnlee'lat? ttgeﬁlg{'flloag a%ﬁosgr%teglas for providing

Iap_top Cor]”puter, a wreless mu I'media devic
adgptizt eneodingrofirdattitiednfqrerasionah pedmpstvitch¢dP@jreleas domaunication

A LN EL N ) e —
aspoetruof dht esverttiooughSwhwishalldssoic banoeistraadl/ 4r lintitiaglgh Various
erﬁbg\&i[n%gtscghqus%lectg %is%wseg%e‘f‘&}{ may be applicable to adaptive encoding of
any real-time information in wireless communication systems.

An encoder described herein may be associated with (e.g., reside in) a wireless
communication device such as an access terminal (AT), configured to encode any real-
time information, including (but not limited to) video, audio, gaming, and other real-
time (e.g., interactive) data.

An AT described herein may refer to various types of devices, including (but not
limited to) a wireless phone, a cellular phone, a laptop computer, a wireless multimedia
device, a wireless communication personal computer (PC) card, a personal digital
assistant (PDA), an external or internal modem, etc. An AT may be any data device that
communicates through a wireless channel and/or through a wired channel (e.g., by way

of fiber optic or coaxial cables). An AT may have various names, such as access unit,
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of fiber optic or coaxial cables). An AT may have

vari ous nanmes, such as access unit,subscriber unit,
wOorRm7ie3ses at i on, nobil e device, nobile unit, nMeOI/U2006/060139

phone, nobile, renote station, renote termnal, renote

unit, user device, user equi pnent, handhel d device,

etc. Different ATs nmay be incorporated into a system

ATs may be nobile or stationary, and nay be di spersed

t hroughout a conmuni cati on system An AT nay

conmuni cate with an access ndtwork (AN) on a forward

link (FL) and/or an RL at a given moment. The FL (or

sulf%%%éﬂ Nkt {rﬁ)fbﬁé Sstatamt rrﬁ@&[e asi28 Fo®im the:, ANbbi®e Ahone, mobile,

e reverse link (or up ink) refers to transni ssion
rerhgte rtatine, ATDte tolvaingl re[tt@ﬂ&&p%ms%%% rysee §IMPFTH handheld

dc%é{ ctr? f %ﬁ n{ H%s'}x? })/\19 h}oggé&rhs e aﬁsﬁ%‘i 5&’1‘%%!19 Be mobilc or

|nc ude i'mted to) and/or
statmmrgnam snayhbe fdispetsed thesfughoitas sommumicatiopggpieny  An AT may

base st atl n_ t it
T
givien IaoMEﬁIMAT hey BE (oy dbwn@mk)eie&rs R treigspission el thfﬁa&N to AT. The
r ef # ceII may
TOYFESS g ik @é &Pflﬁ‘f g etogtrranr%rglﬁgsl sec %rtgg O@?B% ari ous
aspeci $N fdesdribed herem tnaymedel toetht sxea;vwkq@stwn béd dommunication
sy%%ggx?c{[gﬁ}eftug(};hll%e @8§fﬁfho[t gozilggod fo anc%/é lnliglt}%r%t rtgttl(fsfu%ﬁnon of a base
sta‘t‘iaﬁi(m & haditanmd &aﬁhcﬁﬁzleos@eﬂne(m&, amycdess point (AP), a modem
| ement e of exa coder 120,  al
oo BhSLEs Y SHSh BSETR Sy M ESR SRy her ol

mdyefdféetd A calerbde &R sebAcalBY ah2QNMBK daedl maflfolegiivelédtmto one or
have a range of encoding rates. Encoder 120 nay access
mefESeftess/ wi r ed networks 150 via a wirel ess access

MOdW &ichf0adgechAT fadklres an@ dintbsBhess Het weckibedrty further detail
i ncl ude one or nore ANB backhaul and core networKks,
belgyd ot her net wor k |nfrastructure Wrel ess access

modude;. 1ﬂ911£5%étdsn§d BeBodBndht .of ® SbAnAGE&SHN CHRWALI100, in which
(MAC) I'ayer, physical |ayer, and_ other neans

vations egipodimenss giselpnert harsen sty be ipplemsstsyi Pegvay of example, an
en@ﬁ(ﬁé?’olr 5 o kﬁ% Y/itﬂ dsﬁf@d@c{y?ﬁﬂinr@rﬁi for ﬁl@&ulgy( @f@l rﬁay ‘i‘&@de in an AT

pnysi caI ayer at w rel ess access
110e " Bunoidiery 12@ thay depeonifigueasnioutave £t 1apge af @lwoalﬁlgomt%n ncoder 120

m¥gf %%lb%? %&lﬂ@l SR G Scs L 5.>Q) figda @vﬁefe%?&c\é% ﬁl@ﬁﬁlel RR2I AT 110.

ack ornatlon ava| inth decoder
Wirza/,wmlmgmmwotksan@tem@de @m‘ pemors @\,Naq@yclﬁ@gi gad jcgre networks,

Pogfr}?reﬂetégﬂg' ﬁx(%ras&-&muieg Wﬁgeésoacqgﬁoﬂgdﬁlg 948 Qﬁé}ﬁ%hﬁ%} 8g., media

access channel (MAC) layer, physical layer, and other means configured to provide
access to wireless/wired networks 150. In some embodiments, for example, the
physical/MAC layer at wireless access module 140 may be configured to be in
communication with an AN in wireless/wired networks 150 and to receive some local
feedback information available in the AN. A decoder 170, along with a decoder buffer
180, may reside in another AT 160, configured to decode the encoded data from
encoder 120 via wireless/wired networks 150.

In system 100, rate-adaptation unit 130 may be configured to receive feedback
information associated with data transmission, which may include “local feedback
information” (as illustrated by “Local” in FIG. 1) and “end-to-end feedback

information” (as illustrated by “E2E” in FIG. 1), from wireless access module 140, and
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encoder 120 via wireless/wired networks 150. [0021] In
system 100, rate-adaptation unit 130 may be confi gured
wa o007etsis/e feedback i nformati on associ at ed wi PET/tis1086/060139
transm ssion, which may include "local feedback
information" (as illustrated by "Local”™ in FIG 1) and
"end-to-end feedback information" (as illustrated by
"E2E" in FIG 1), fromwrel ess access nodul e 140,
~---and2006/ 060139 adapt the real-tine information
encodi ng according to such fseedback information, as

further described beI ow [0022] The term "l ocal
f eedback .i nf.0

adame@aﬁg%tlmﬁflgfomtl%rh rea é%ﬁ&q‘ ﬁll | QicBedefc@rinfddmation, as

y avai ['abl e and w t hout
furtﬁéibi%%@ﬁﬁddadeldabel ay at encoder 120 (e.g., provided by

}N: Lﬁl}c\:g}m ?Sfacg{%g&a éfol ég%ﬁot{ ’nglgé‘igé Iglac(rgllﬂt m@?trcfcr to fecedback

g., prov
infoPBMAbE aﬂeécmc avaysile atndwiwithoas subsiegss dniewlaé apoyler A20 (e-g.,
channel condition

prove@?d it weledsaAnaets r&%il‘g ’14521?- 151015@3%%5@t or OlFﬁ{teJP ﬂgdiw Wita delay

adin
%Stl?r(){i'ﬁleﬁ @yGhe pAFSQANAElavkt it wirelessadsess module 140), RL channel

T 1, Sy 125, SAete SRl U . e

loaélﬁgggastuﬁ% ?" £8ski Md Gheh Rbyshtbat bﬁ/ié\ﬁmslnaytens (mtRW rigse-evgs-thermal

1e 140 RLIost i nf or
(RggDoveagurednp ]ﬂqeetﬁ Pl yygg&@%ﬁ%@y&a&a Wletrpe ess é‘:gc rovided by
th W}A&l/ﬂ/ﬁ@&l 1a§'é}eatasﬂﬁé!1@§s acedahmduty 140 RL bost frecket mfprmatlon
e

ess access nodul e 140, etc. 0023 The
(oL epebvidsnlireRupae A SDIFRET SO Se1o5n B DI gyt

Rtk mba@egaodted from a
Ofé%a%ugéﬁlgﬁmé&gjeﬁggﬁ 170) back.to

enc dther tenzo) endetOQend {Hedbagly rfesagtign e glss 5 n%g |hl?£eni %ﬁay refer to
fe eﬁﬁgc%m glrfﬁmgascfol nACHRASH P Yk a 1‘6&1\(& g@ B, &fecbilérL[SI(]) dkaekl tioyp sender

nertn FHFG 1), inclu but. not. limted

(e.t Q)ene(mi:!r d20%srele. dataawde]eag/wn@ﬁ dlef\ﬁorgﬁ 5P; atntdewrel&ést ACFSPS module
146 Z@g& as éﬁ al u%dd h% AR fﬁk N agkhaubingr®@hf 4 ﬂuﬁ: limited to) cnd-

m SSiI ng |nformat|on (i{o (P]ea 1chaul

to-Ad-datr é¢ldy, f@ﬁleltbefmld Jll’ttﬁfl‘o dmdrco huffay stafuso C?rgklaﬁwm acihau

count FL hannel 28 asgid effhecéadidynd feedback
agf: P Aelay, snf; ? -gnd pr}uasm{g ﬂ[gdck%g irifGir edtlrogf I%;:)J (R e

mﬁ?@ﬁﬁb@dn@n aEh)také:h.ntseancounﬂ Bhdchrguel eenditigns (g2, as reflected by

Slg?%frg%bgltégg ‘Jﬁl\sﬂ tFFé e he cgu (% F ?sr&@@rdrp h@‘”L gector loading

n sone e 0 i ments
stBRded ©; @d&dcxd@ﬂ&vxf}edhaymmyr busbes Srningéet scheddenaidhe AP, etc.

and ng.%%/ll}q?\;rg‘gt H‘%g%ﬁg?‘%g ?d?%%f 33% d%ﬂl'yt éy?’ge d&cmined laBdecoder 170
and prov1ded to rate-adaptation unit 130, e.g., via wireless/wired networks 150 and
wireless access module 140, such as shown in FIG. 1. In other embodiments, end-to-
end data delay may be inferred (or estimated) based on the feedback information rate-
adaptation unit 130 receives from decoder 170, e.g., via wireless/wired networks 150
and wireless access module 140. The end-to-end feedback information may be carried,
e.g., via RTP (real-time transport protocol) Control Protocol (RTCP), embedded in the
traffic stream from the receiver to the sender, or via application-defined messages.

In an embodiment, rate-adaptation unit 130 may adapt the encoding rate
according to RL data delay. For example, rate-adaptation unit 130 may decrease the
encoding rate, if RL data delay is deemed large, €.g., compared with a predetermined

threshold (or “delay target”). Rate-adaptation unit 130 may increase the encoding rate
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wi rel ess access nodul e 140, such as shown in FIG 1.
I n other enbodi nents, end-toend data del ay may be
WO ndoenrisos (or estimated) based on the feedbackPCT/US2006/060139

i nformati on rateadaptation unit 130 receives from

decoder 170, e.g., via wireless/wired networks 150 and

W rel ess access nodul e 140. The end-to-end feedback
informati on may be carried, e.g., via RTP (real-tine
transport protocol) Control Protocol (RTCP), enbedded

in the traffic streamfromthge receiver to the sender,

or via application-defined nessages. [0025] In an
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tras | arger y yield a poorer video quality
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et thet raiaas R Lofamp delay yithin thopdajen taeget f RL fr ane
del dy dnnembb@ichdns HELABGdRII8nit AR %%1 f &lcotBd
h%e..]?. cgn%)ar ed with a delay far geto)dlf]?lgl %rﬁgﬁﬂ[?egncc’%mg rate by

chnging oo Hequsney g vghieh shanencoded alats miay e samd thenemict 160, For
cxArdpldrif VT apBliseiony. mﬂ%/%f{ adidseB 4L ane G%gl ay |

de%ged smaPF (e.og. ’?Suk();e I'o tr%gld\gealdé@mflgr&gl%tc??o Vﬁ’l@? %%mc rate
acepading 4o thy feedbagk pefpametie. vi deo quality, e.g., in a

MBN e fsolddadmBBditeRl N Salln 4l 5308, d8kaysdvi thin. the del ay. .

t ar get g }gé)OHZIG] n z;h?%trgr{‘t)aga\gnen ?‘m}ta%/%d-MMpf‘%ﬂt dhe GRFqding rate
acopsdingg) R agenndlecanditingi, R se¢ter hyadthmsging ctde Such may allow

foepyenay ALl Ghtheepcoded data be sent to )
M decoder 170 Ct\ll:\‘!gr ﬁ%)?a‘tr)?gflgg i YRR %ﬁﬂ F@Po NS, Ay transmit
powﬁ@p%é@%j neswoTkgcanigestome attor KITAE® BeiagRad RS between sectors

£ aGieRfdl NRahQ4 he, feedback. i nformation. [0027] In some

? enbodi ma'nta sl?fgé a@e-‘gﬁgﬁ%sg‘ﬁr% %Wf’rkfsgsﬂaywé’é%p‘?nstlﬂ%g that the
infermesionrigill aitizes ec deabidag 1 T silistzbiany &n €08 Ght @fhteRipted, and is
deREd Witnl s%?ﬁéiglgt cfl}a?i%f!sF or éyga'mp g,crlza]ter—raa(%gpta;tilo%vlvlnit 130 (and/or wireless
access module 140) may first determine an estimated channel rate (e.g., the available
throughput in the wireless channel) based on RL channel condition, RL sector loading
status, and other feedback information, and then adjust the actual encoding rate based on

the estimated channel rate.

In an embodiment, rate-adaptation unit 130 may be configured to increase the
encoding rate when the sector is lightly loaded, and throttle back the encoding rate when
the sector is heavily loaded.

In an embodiment, rate-adaptation unit 130 may adapt the encoding rate

according to RL channel condition, e.g., the transmit power headroom of AT 1 10. Such
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encoder 120 to react to tinme-varying events (e.g.,

sudden changes in AT's transmt power headroom
woeiororisogongesti on, and/ or AT 110 bei ng handerPCD1§2006/060139

bet ween sectors of different |oading) in

wi rel ess/wred networks 150, while ensuring that the

information still arrives at decoder 170 substantially

on tine and uninterrupted, and is decoded with

sufficient quality. For exanple, rate-adaptation unit

130 (and/or wireless access nodule 140) may first

determ ne an estimated channel rate (e.g., the

| t t

a%La?lghgeﬁin Atk zig]‘]%ld npd% (Q g 2 %1'&? }1&1 %d %g@gp gg%%rg gr Hhhated at

theoddge rof fte ectibam ko icarfrp omaeleime atfdrm¢tm cadpdisg (tlge \éﬂéapmications)

encodi.ng, r at n.t st annel rate.
at Trb%ffgﬁ’ ta q&ﬁﬁ%ﬁ%‘?ﬁ?"&@ﬁ%’? Hﬁ%ﬁéc- ﬁgt |%n unit 130 nay
be o rda gmbedlmmtj nmetcemisptatibe nmt 01c$|0n grayabdapwhthe thmding rate

g htly | oad hr of t K th

oo GREB A RN Reccs gt dfisk g et pavioad. For

exa[trﬁ@]BQﬂhe leAc@TRr d aidyodicoda the mﬁirﬁrad aocapt af eRnE:fcbdurg ﬁatellﬁ&@t R®'ympatible
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1101 Suc Imumdahéxﬁyv rafe-Ahpidtibh i 130d nfl@WaﬂaI(teﬁ@ encoding rate
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acifiipdo Sptiorhd LabarE (OTIion (i oG g da GRiey) which may
be wl Qk;:dTQy a@aolgter 17?’ amglwl@aa%@asa b@%‘eraIBO&ﬁﬁ Qﬂhﬂ%ﬁg%ﬁed networks
ualiLty eve Yy owerl n teecolngrat
153581@#@6& IH%WeCP 13- g a oL ¥ BRI IR i1 ﬂffﬁyeﬁhgeh ah ot | h*emapoor

FLemﬂidagoﬂ At @h?gg/%ﬂldﬂdeg i OsetorP RS hadtati Ry @hit 036 Iﬁeety reduce the
payl oad and/ or Cla packet  payl oad. For exanmple

engqbing e Ror asiey lighfe dBe serion lepdingeindoshsate tat Eifciedrmgtion still

an‘i@etseatt DRbddrS 1 70 TG By Wort Binfe aﬂd ,un&{{ahhﬁéd tahank dReoded with
E ysi cal / MAC | ayer packet ’Eaﬁl oad. [0031] In an

iqwelEy; kaﬂ@ q@aﬁt‘fb‘cttu@ Qi 1 13D zaed cadrigend wendition, rate-
ad SH D8t rl%bem% ciﬂ&gkrl] it thi® éﬁzgglgg?raa%; g?&@?@ %%\Kdﬁlg better overall

ormation (e.g.,
CLUb]etYpﬂuiﬁl Sﬂ!éldnb§tlt¢edfé@ereqmﬂ@fnameng wi t h decoder buffer

180 I}{'@T %éﬁéd%%ﬁ ot %gaﬁﬁfev\g{lbﬁ r%@%eg)lsﬁl %aér delﬁ}(ed Y]ldeo frame

illustra exa
arnAxTal ma@/ b indicativp @fthé-curerdintoding gateibeing trioghtge- | loagiel events,

8% %djr {ate?ccgldﬁg 1y, tLon 1% elés ]dﬁ% {:g?ﬁ/l é%tgu%rgg{ hﬁze &n some
enc SO a “B et e sec I'n
enémslmmts; rtht eh&r{ementﬂ cfeeﬂﬂiaclo nmfbhnhﬂloramy\aé@ bd ud@btmlmjust the set

170 .subst ne. and. uni.n \erru d
R TR Eln EPabb R JF TR U BEA TN ar
110 HIS. Qrdepmg@ml embdelimene bﬁa(rmehdhptaﬁcpn cadted dehérat, witere a plot

of RL data delay as a function of time for a VT application is illustrated by way of
example. RL data (e.g., frame) delay may be measured (or estimated) based on local
feedback information available at wireless access module 140 and provided to rate-
adaptation module 130, such as illusirated in FIG. 1. One or more set thresholds, e.g.,
denoted as (Ti+D), i =1,2,3,4, may be used to adjust RL data delay, where the parameter
D may be representative of the effect of end-to-end data (e.g., frame) delay, as further
described below. For example, if RL data delay at some instance exceeds a particularly
threshold, e.g., between (T3+D) and (T4+D), QP may be adjusted, e.g., increased to
(QP-+QP3) to reduce the delay. If RL data delay at another instance falls below another



[0034]

[0035]

100361

unit 130 may increase the encoding rate, thereby

provi ding better overall quality while still neeting
wa@ledoap7asexjui renents. [0032] I n VT applicati onspPCT/082006/060139

exanpl e, m ssing video frames or del ayed video frane

arrival may be indicative of the current encoding rate

being too large. In such events, QP nay be adjusted

accordingly, e.g., increased to reduce the frame size.

In sone enbodi nents, the end-to-end feedback

informati on may al so be usedgto adjust the set

thresholds in rate- adaptation control schenes, as

ﬂlr%#{?g&]d%rh%g?&g’%&pwl% t at én co??r%?odg%:)%@ﬁ%e &’\r/l?i%'r’ éi eoreased
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to @m@Z)Mpmeewelqaylﬂas a function of time for a VT

appl a il V.. OF N .
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be kmasdaeb adjustabalsetf fem}tbaldls 1nmflratmadap¢a‘h1oavc&in’trab b@heate (such as in the
r.el ess dul e O an (0) §
PR f R A e 1o B8 7 Bt Pates o oty dgtay as o
futibtloﬁ)rtif e nrwhibhsmhy tblermdsmhdsd (€g9 mead@redtorcestimated) at wireless
ed .to adjust RL data
ac{sit pdulg 0GB o -Ad o R s P (el 1 Pasragpd in FIG.
1)% hBoﬁf 3‘3735]1@&21%833'@0&0' esiidl dafaadéley gal.s aff[nf’:ltff&))'l gﬁhﬁye, @fich rate-
ur t her I be ow. . For. exa e, | RL
adigibg it 150 TS Gloe S S CPRTIS hoeht skbiey 120 uch as
de@arﬂ)ed BT EAs Sﬂiﬁsta)tecand tKeTﬁga)e, 1md1ﬂ>y%rhﬁcéﬁldjd¢$dyefhlls below a
., increased to uce the, del ay
Lo tar%?l&yﬂa g&rﬂﬁtmét}?gizgtt e t?laqslll%ld% Ehofi1:2,3:4) in box'310 may

bedRQLNRHL L Reh@] g2 ﬁhﬂtrateb %ﬁ&ﬁﬁnﬁyﬂ)é‘ gamﬁﬂgnt(tg Zﬂ'dmdmga larger D
may al so be adjuste decreased to

to
in E}F%W"c@f@d Pép.t weh q‘éaﬁhPW in B3 GndéoTeFl (afa Q?]é¥ exfecds an
upgebeﬁésﬁaratnpte how dohe ? the semréaﬁ&ay (T {01 78L4) 9R HbBRB 10 may

used to adjust the sef thresholds in a
berdgrreagadaps sqdtion 3d dnatlveratescivdreh meydis eqyivialent peincluding a smaller

[)ﬁﬁ&%???%?%g&%ﬁéﬂﬂ?asgﬁ ?ﬁ%? ®f exanple, box 310

as a functlon of tine, which
may HE. detlbustiatrace flovg diagremsof edporesestitaviigh may be used to

Hn:f%ern%net‘ §8mt§ Ccﬁfb%&eg%%o?géé% 5 Cr%erp b 9(y gzeg RL dtldnde'lﬂyée. g., from

ation unit as | ustrate
wﬂe)lessEm:)ceSBZﬁodulb Ugo0). afy @mecumpmsj Riladata delagywidls one or more set

gnd gé ugt,«,; PR en%lﬁﬁ? rz{tg 8&9‘8 %} ' %’fg}) lﬁggzﬁc]e?‘%s r@%ﬁ-to -end data

recei eSS accC ES
deb@s(erg Jfech aldmless acéss imddust tH)e ($t¢p’144(hazijﬁstgthee,et thfresholds based
ower shal.d _TL

on(etgle recewaeg eﬁg% —eng (§§§ ydegeﬁre S: btgee(il}%\%l HEPERSs 4E}5‘ rrgtums to step 410.

I =l , G, #H)illugtrabegxa Jow nﬂggrbm ofer pased, 5@05 xsbm_hlmay Ik2used to
m{pi%%{tr %gn?g &"“Toseﬂ em¥)og e’ su | g%' e?);octesos |468| cl)'lfd IPI}% % in a VT
application. Step 510 receives RL data delay (e.g., from wireless access module 140).
Step 520 compares RL data delay with one or more set thresholds. If RL data delay is
deemed high (e.g., in reference to a predetermined threshold, such as illustrated in FIG.
2), step 530 follows and increases QP. If RL data delay is deemed low, on the other
hand, step 540 follows and decreases QP. Alternatively, if RL data delay is deemed
acceptable (or “OK”), no adjustment needs to be made. Subsequently, step 550 follows
and receives end-to-end data delay. Step 560 then determines if end-to-end data delay is
acceptable (e.g., in reference to some predetermined thresholds, such as illustrated in

FIG. 3). If end-to-end data delay is deemed high, step 570 follows and reduces the set
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in the set thresholds, such as shown in FIG 2). If
end-to-end data del ay exceeds an upper threshold TH
W@ 200g/073588 poi nt 324), the set threshol ds (Ti, PCEIUS2006/060139
,2,3,4) in box 310 may be decreased, as section 314
illustrates (which may be equivalent to including a
smaller Din the set threshold, such as shown in FIG
2). [0035] FIG 4 illustrates a flow diagramof a
~---process 400, which nay be used to inplenent sone
di scl osed enbodi nents. Stepod4l0 receives RL data del ay
(e.g., fromwrel ess access nodule 140). Step 420
conpares RL.data del hi h far thaeshal s, ste
R e M R e it N
5807 ESIRIWE San@nGndreasen cthdatet deestyolde . (guoh fasomlygiiatadedy FIG. 3).

access mndul e 140). 44 ' P di ;
Altqrptschn | HEMGES 8&‘98ﬁtat E‘g’r ]Sc%lcv ggu%%g@%%_@ éﬁlg Ui g O sdusmen

needElo®t mAUD SBYUaRS0Y sulNeqoasly #00ns tsemslt.o step 410.
[00361 FIG 5 illustrates. a
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application. Step recei ve t e
Rt oo B8t S gt 8y LSR5 Sy hop sgposi
witg ﬂf@e&ﬂo%&/ﬁakbd&w(%h Ak eheskichily disuhigd in FIGRL). datch a two-
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looprapgevashninag ¢iertedy gPeke Stk RE ot i Sipl SIS, H“’El‘déd by 1‘?"*‘1
feeé‘g cksi{lfol}mgﬁgn f,04 hWarangbldyeioeaRd Hy@d-thfenilfeekitagl information.

e&} ay I's deened | ow, on the .other hand t

A .D e
(Infthe lastes casvd tise magsdte epaddifipsl e 6‘8?‘%?,‘1%?%@*&&‘%%&8 end-to-end

del ay i e ACGERbABLE offrol-F8p} majobadpuBguredto allow the
bel}%é’é‘)a}é thg %e&{rlrg éﬁl SObsequentI;? st gp 550,.f ol | O\A'Sdeaﬂedd tradeoff
endodegilsedermyster sndhdgnt atsdpeAYmasee PCEREING, 4 @ des

det er i nes,_i.f _end-t 18, delaalcluf @& Rt addldeas the “target
be?”ee?ﬁ.@glf’sﬁ aPéf%%@%e%?g%gn@_pr edet e?n?n d thresholds . ...
measeh” dserick| qustityabanl swbiggtcto iD)for fie Lol SChsp Fatope =t ’
del ay .is_deened Rhi Ol aws daadicigduars stibiect to it)
Whé'@t‘?éb‘@? 8e 1 9ust°ﬁragg %?agg&(lgg%ﬁ; ag illustrated in FIG
fordhe chiitrélndhéme @ndtheagitnatiohsy i s deermed | ow, step 580

T|O: {}g}l\(?tgglggmi ﬁ 1%?%%5?% %Q%atagﬁrtﬁ’%{ﬁl{ Sg%}g%)ld?cfh(egﬁgﬁag?rgzlae use of a
sir%@é BokiediA¥op,e. glebared cmd&bpiaabdi@aj(,mndutgqn)i,da%delay, or other types
UL RS0 Bl oS0 e
al@Sbé impRiiatad The FiGadaBabombdva)es hus gp@r@ggﬁpegf petilized to
copBRl {81 BBE8 of Bl oS G RAUGLT a%t (br 1 nner) |oop

assogjateddihis Ribletkt dagtatayf anspmrahnedq,on whiekepgme disclosed
erLl())c? im?:rsltsso%ila?ft %g implemented. ~ Apparatus 600 may include local-feedback-
receiving unit (or module) 610 configured to receive RL data delay and other local
feedback information (e.g., from wireless access module 140); a threshold-adjusting unit
620 configured to generate and/or adjust one or more set thresholds; a comparing unit
630 configured to compare the target measure (e.g., RL data delay) with the set
thresholds provided by threshold-adjustment unit 620; and a rate-adjusting unit 640
configured to adjust the encoding rate (e.g., by way of QP or frame rate as in VT
applications) based on the output from comparing unit 630. Apparatus 600 may further
include an E2E-feedback-receiving unit 650, configured to receive end-to-end feedback

information (e.g., from wireless access module 140) and provide it to threshold unit
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with the end-to-end data delay (such as schematically

illustrated in FIG 1). Such a twol oop approach nmay
webdogotisvel y make use of both the small del ay peDuszee060139

by | ocal feedback information and the |arge del ay

provi ded by end-to-end feedback information. (In the

| atter case, there may al so be additional tinme needed

to estimate the end-to-end behavior.) In an

enbodi nent, the two control-1oops may be configured to

all ow the encoder/decoder systemto adapt its

performance according to a desired tradeoff between
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be_i npl ement ed. . Appar at us 60Q nay clu

TAf ol PLABGBHE T HcBP ARG ROPLIRERS TBMECHS gepaining P-frames with

ref6RAEd G6IHBE nhiQsihg CRINME uBﬁl G @n&‘ QI %@P%t@ﬁﬁ?e ll@em), the visual
feedback i nformati on romw rel ess access

quiel Gif dheyremyainig gt Fﬂn@ﬂemg%\ﬂﬁa@tcﬁ%y degredgbollausn by giakang use of

1odafP £REPENBI ForADA oA re %ﬂﬂﬁx%t thO Mt PrantR! BeS@lcoddHBENAGe the next
a comparing unit 630 configured to conpare the ta

r
frapresasand -frame to iperrepitthe ﬁ@ﬂ)&g&)ﬁ% qfwrmﬁe ag é]tlusﬂlﬁi?e@sln(ﬁ%@s 7B. The
en®J Vi g%ngadé 1!111"0 enbokanadi HaLEEn @ kthole Pofcf?:ﬂ ?ramc is the latest

rate-adjusting unit 640 con ure to adj ust
Su@qwdllwglsnmt@l fremg, as ibystygdsd mfFIQﬂé‘r frame rat e as in

VT i N . fhe, ot Lr GORR] .

uni ?ﬁ§3(§:ﬁk%%g€e)5t%gﬁ)gggg%&ﬁf%f%ﬁgpgﬁbncﬂ?de an 8 be used 1o
implREcht edhwc Hisclosed \ﬁimt@dtméttts 658tep cOHT irgmi‘eﬁ feedbakeinfermation

-to-end,f r

ass%?%éesdgw?tﬂ dda}tg%%g%?ukssi %Jr;lgis% gg{glf{s‘i ta%t:?sf%r @1%“' 4 §EF220 encodes
realhiin GidGorngtioe Shebcbrdmce vag0thragceiwadt fhedbaakl infetmatien. set

SR R 0 04 0 SRR LR B e e i
actdrdarey woith dies faedbiak indorumdoRlant esitoga teeteal-tifne rinfvirmation at the
entgoedirgg' rate (such as described above). Step 820 may also include determining the
next unit of the information to be encoded (e.g., selecting a frame type for a subsequent
frame to be encoded as in VT applications) in accordance with the feedback information
(such as illustrated in FIGs. 7A-7C).

Embodiments disclosed herein provide some embodiments of adaptive encoding
of real-time information in packet-switched wireless communication systems. There are
other embodiments and implementations.

Various units/modules described herein may be implemented in hardware,
software, firmware, or a combination thereof. In a hardware implementation, various

units may be implemented within one or more application specific integrated circuits
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provided |l ocally by way of RL physical |ayer automatic
repeat request (ARQ, RL hybrid ARQ and/or RLMAC- ARQ

W 20000730811 ne the next unit of the infornmati onPEDURM06/060139
encoded, e.g., a franme type for a subsequent frame to
be encoded in a VT application. By way of exanple,
FIGs. 7A-7C illustrate enbodi nents of adaptively
sel ecting the encoding frame type based on RL | ost
packet information. Tn VT applications, because of the
decodi ng dependency for Prediigted frames (or
P-frames), a lost |-frame or Pfrane causes propagating

(AHICYY 8ighar stohs éi'btb%?sg)xse ?]f)SE)éfdrl S1%1\17a;{n]8roc?s1s1% devices (DSPDs),
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to 40‘\%3 rszélct)re%a n_.Fl G 7C 0041] FIG 8 illustrates
< ST At BEOYs e V@08 hewitch may be used to
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es fe efr?agk |nforrmt| on associ ated w th dat

coflﬁ%lﬁrgﬁn%grfcé) THIC {HPPO8. access nmodul e, Step 820

encafese b€akill inMel 4 %Mﬁt%r#ﬁd%ﬁpfﬂwﬁﬁm‘ﬂ 4 %glgals may be
recei ved feedback information. [O I n process

TeRIPSR sk BSIHRY AL Of 1 (Y aFify] Bﬁélfﬁ@ﬁm “f dﬁg@ﬁc@mﬂ tephnifues.  For
exhiipla¢ dotad ane@cibid) cbﬁﬁnefrﬁ@dﬁlm&tﬁﬁog oﬂnf‘r‘s@tﬁ) %0dey chips

thereal-tlnemformatlon at eenco

that mag g l‘f,@aengggvt@)‘ou@p@tp t@Z@bWﬁl daS@‘mtllonctm&ebe represented by
voll v&f b
i8I Hrfinig) c‘l&@roﬂ‘ta)éhcﬁ'@% &f r aa:%‘ﬁe ﬂtxp%gfdg% p%c%%ss 8gﬁc‘éa],hﬁclds or

encoded (e.g ectin
?n VT appllcatlons) in

paficlseor wtoTERhgrso
acCcanean s M&lfl hwgﬂﬁ %%QQF &%rﬁl[cnf or r‘Pt? 5 H%ﬁéﬁs{q él?usbtrdtive logical

illustrated in FIGs
blagks,c P9silpsh erirsnifs.ppodi dgorthre seapbodésteibtd @f camaptibN ewith the

enﬁﬂ&%n@dﬁgloﬁ&?he}eﬁﬁa&rg nqtl gll%ﬁl Pagp %:cgggfcﬁg?rtd%vg?g computer

W rel ess conmmuni cati on Sy S
sofityediofreapmzbinstiprisnpf ebnﬂnt aka @tmﬂy[ ﬂ&éﬁ&tevﬂlﬁd @M%rchangeablhty of

haMWageséﬂ@ S5 Sre IG5 56 LEA NGRS crg)mnpH nent% lbfrp J(se mo uelgs Ic?rcults and

steps have been described above generally in terms of their functionality. Whether such

functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other

programmable logic device, discrete gate or transistor logic, discrete hardware
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software, firmmvare, or a conbination thereof. In a

hardware i npl enentati on, various units nay be
wo pp7emsmt ed within one or nore application speCi/UE106/060139

integrated circuits(ASIC), digital signal processors

(DSP), digital signal processing devices (DSPDs) 5

field programmabl e gate arrays (FPGA), processors,

m croprocessors, controllers, mcrocontrollers,

progranmmabl e | ogi c devices (PLD), other electronic

units, or any conbination thereof. In a software

i npl ementation, various units may be inplenented with
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t he apoye cription nma erepe e
M3y FeSEt Tt raﬁﬁ%ﬁén’é‘??% nﬁ@‘ﬁbﬁe@ Welra%daQPfY memory
(RQM)t bbeRallPpidge@hmhbR Ed@l\/P{EHl@(')M) Céi8&rically ék@yable programmable
nbi nation thereof. [0047] Those of skill

RQWFEBR%}; rré%lﬁ"ﬁfse hﬁlﬁia%lslf r%é'ewmﬂaa disk ¢ GO B&?Mv@r any other form
of bRBieahe BLACKS HWARAHESt. Bl ésaékﬂp?ary%iagé gRaidh T §$@ﬂ1§d to the

descri bed in connection with the enbodi nrents di scl osed
Praeepssr FueknihepRroreRsPephtesd iaforapten figm. @ndawigaingormation to, the

5 Of a‘%iQer l:
S B RO T Ty iodhh fmad o (BRERY o the
prasgssonaride pragdsersanid thgstarags wedvonpunenside iplan QA(S}IC The ASIC

i s
O A e R S e R may
ressdecds (ﬁmdblcombn@ys irsari Afll enent ed as har dvvar e or

sof tﬂ{% 1? e@e@%{lﬁt@&?oi‘ tlﬂg él’i)s%[ %g&gé%@%ﬁﬁ 1%?1’%\9 He(ﬂ?} enable any

desi‘gn cons rain
peSkin Iskidldd am thesah & mak(e pnpkfeﬂeniresteh’ein&em b¥erious modifications to

the fg% gal(t:r{bogn atl.r{tzg ¥vbﬂ eV r%g%ﬂyn %fﬁ e%r%t nt ose %gée(%?;lttocgl 2:10 It}ée generic
pnnomldseielﬁnb@. hprreat soyds aplisd ng ot’hed embﬂments‘ withiout departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope
consistent with the principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



the scope of the present invention. [0048] The various

illustrative |ogical blocks, nodules, and circuits
wale®enoiisesl i n connection with the enbodi nents PCHUmE€EH0139

herein may be inplenmented or perforned with a genera

pur pose processor, a digital signal processor (DSP),

an application specific integrated circuit (ASIC), a

field programmabl e gate array (FPGA) or other

programmuabl e | ogi c device, discrete gate or transistor

| ogi c, discrete hardwareconpments, or any conbination

t hereof designed to performthe functions descri bed

herei n. A general pur pose fr gsor may be a

m croprocessor, but in the alternative, the processor

may be any conventional processor, controller,
. mecrocontrol ler, or.stat i ne. rocesspr s
L 21 cotp BPre o rl ol R R ool RSB ARGy (Bhmunicaions,
comiprisiogs, e.g., a conbination of a DSP and a

ror & Hecxnrora B Poth Bty Bieets G Rr R IO Beblop g Shied with

datarradbiniionafors Wotireledsfdcgess abodude; aph@049] The steps of a
met hod or  al gorithm described.in connection.with the .
b3t SHERIE ARGEISLT TEPUS Fey S SLBHUAATOR, PCPEtAREs, with the
feddBadlaindiyaiagioni N a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in random access nenory (RAM, flash

2. MeNOmy, appertusasll dlaif® 0w HelelROME, eneb @il ifg@dr\eonfigured to adapt an
pr ogr anmabl e ROM ( EP el ectrically erasable

PROM)
enndieg EeELIGSORenF Eitbtzjeedbackiiafosmationar 4 di sk, a
renovabl e di sk, a CO-ROM or any other form of storage
medi um known in_the art. An exenplary storage. nmedjum
3.is ddeptrearates phelapp o a¥larinsile pneading rafeds f@iustahby way of at
ledsC&Sk Y QUABE MR JdraMbteRROH WiahR dafdf Or mation to, the
storage medium I'n the alternative, the storage nedi um
may be integral to the processor. The processor and

4. the ]a{coﬂfp%g%ﬁtﬁz#" MXVK&?BQEC bAoRBr i%%hghcr-r&%f & tBR¥tcrmine

‘reside AT. In the alternative, the processor an

a whie oft thearpel-tiedi infoumafionety de wwodéd chastd ipopgrdbmanths feedback

. 4 a AT. 10050] The previous description of the

nﬂ%ﬂ?@&%@éd enbodi nents is provided to enabl e any person
skilled in the art to make or use the present

i nvepti on. [i - modi_fi [ t dj .
5o P A PSP Sed B FRGFIRAC B e v
reamsk litlelogepeeketicinfirnatopl es defi ned herein may be

applied to other enbodi nents w thout departing from
6. The apparatus of claim 4, wherein the encoder is further configured to select a

type for a subsequent frame to be encoded.

7. The apparatus of claim 6, wherein the frame type includes one of an I-type frame

and a P-type frame, and a reference frame associated with a P-type frame.

8. The apparatus of claim 1, wherein the feedback information includes at least one

of local feedback information and end-to-end feedback information.

9. The apparatus of claim 8, wherein the feedback information includes at least one

of reverse link data delay and end-to-end data delay.



the spirit or scope of the invention. Thus, the

present invention is not intended to be limted to the
we@pivoa7isesit s shown herein but is to be accor dePCT/082006/060139

wi dest scope consistent with the principles and novel

features disclosed herein. [0051] WHAT IS CLAI MED

IS:CLAIMS 1. An apparatus for real-tinme information

encodi ng in wreless conmunications, conprising: a

rate-adaptation unit configured to receive feedback

informati on associated with data transm ssion from a

W rel ess access nodul e; and an encoder configured to

encode real -time information in accordance with the

f eedback information. 2. The apparatus of claim 1,

10wher B aprasatan ofdusini 8, fveteie the Geddback etfotrpatafaplcl@is reverse

lin®aEh Qohdkienl N accordance with the feedback
|nformat|oon1 % The apparatus of claim2, wherein the

encoding rate is adjusted by way of at |east one of a

T LA SO M-

traggmmitipgures etdrodmtaad @ at@d tharined fate Bé‘sof:ﬁt@éd’&itﬁﬁn access terminal.
i nformati on to be encoded, based in part on the
feedback information. 5. The apparatus of claim 4,
12nwhe r"léhmapmeatﬁe@cﬂ edditn 8 NvAERB] HN fdeBbakS AFLMMBRnYWnbRdes reverse

r i nk 1ost packet information. 6. The apparatus
1m£§&§P§%aqu%ﬁﬁﬁeln the encoder is further configured
to select a type for a subsequent frane to be encoded.
. a arat m .6, wherein the frame type
| nclu 3 e é’% g é:’t"ak?éelfl ithireedhrpkdnfarmptien fnchurss at least one
of anderse ﬂﬁﬂ(ef’w@”lﬁ%fe &kep Thﬁtﬁ&i Mt PevrdR: EMP%AAE?%GI‘ packet

aq; %he appar at us of c aim wherein the feed

Pay'8#SGr mati on i ncl udes at | east one of |ocal feedback
informati on and end-to-end feedback i nformation. 9.
The paratus of cIa|n18 wherei n the feedback
4 n PEREUS L clades, stherein e fopdbask infovmatian isiantocitasdwith an

amdeh@ofcﬁwb@m@a%ﬁe%?&& &{(sgl nOdeQ‘ The apparatus of

claim8, wherein the fe rnatlon i ncl udes
reverse |ink channel condltlon.

15. The apparatus of claim 1, further comprising the wireless access module,

configured to be in communication with a wireless communication network.

16. An apparatus for real-time information encoding in wireless communications,
comprising:
means for receive feedback information associated with data transmission from a

wireless access module; and

means for encoding real-time information in accordance with the feedback

information.

17. The apparatus of claim 16, wherein the means for encoding is further configured

to adapt an encoding rate in accordance with the feedback information.

18. The apparatus of claim 17, wherein the encoding rate is adjusted by way of at

least one of a quantization parameter and a frame rate,



11. The apparatus of claim 10, wherein the channe

condition includes at | east one of transmt power
whe@dnmsns and esti nat ed channel rate associ at eBCTHS1006060139

access termnal. 12. The apparatus of claim@8, wherein

the feedback information includes reverse |ink sector

| oadi ng status. 13. The apparatus of claim 8, wherein

the feedback information includes at | east one of

reverse |link physical |ayer packet payload and reverse

link MAC | ayer packet payl oad. 14. The apparatus of

claim8, wherein the feedback information is

assqgi it .
195" 37t 2p5italts o AR Wb yfihGeub bt EAGRA NS difher ponfigured
to fletetrhime < onfvrdfsthagetltinevinfolmstiornte &s ssnwodkd, ased in part on the
P ggnfL Fre%ﬁﬁg be in comunication with a wirel ess

% ﬁﬁﬂﬂ‘%ﬁll8n'netmork. 16. An apparatus for real-tine

i nformati on encoding in wreless conmuni cati ons,

co i Si ng: . ne for. recei.ve feedback i1 nformtd
205 06 P ZPBEUCLH L, PREH G35 BT BheBeRir e diedter configured
to SLER 83y P a&ubedidentfidise fobe @izoaei.ng real -ti me

information in accordance with the feedback

information. 17. The apparatus of claim 16, wherein

21t he ATea&Hod Ofor eREPHMRYinfSmiatiohh eficodary i@ Uk RelesP cathafinications,
an encoding rate in accordance with the feedback
COPRT'#B¥at i on. 18. The apparatus of claim 17, wherein

t he rengadE NEbetiBdck lisfondhtist edsdiyatv@ywth aktal @asdmiedien from a
of a quantization_ paraneter and a frane rate.19. The

Wirghoss 26€S§8 MAUS: #hth 16, wherein the neans for encodi ng

IS fHESARE r&QRnh GG hakiBn hEh&IoRlRRe Avithiht fidbh&i€information.
real -tinme information to be encoded, based in part on

the feedback information. 20. The apparatus of claim

2219, T’M%%g%Bdterclgﬁ?Qi §BEreRNRRALDY ARy fdI-HRR  information includes
configured to select a type for a subsequent frame to

adigesingrrnodiedding rate ip apesrange frgih the dpedbiele inferratiea: i on
encoding in wreless communi cati ons, conpri sing:
recei ving feedback informati on associated with data
23t r arhe wsthod of rebgima21, further comprising adjusting the encoding rate by way

of at least one of 4 quantization parameter and a frame rate.

24. The method of claim 21, wherein the encoding real-time information includes
determining a unit of the real-time information to be encoded, based in part on the

feedback information.

25. The method of claim 24, further comprising selecting a frame type for a

subsequent frame to be encoded.

26. The method of claim 24, wherein the feedback information is associated with

reverse link lost packet information.

27. The apparatus of claim 21, wherein the feedback information includes at least

one of local feedback information and end-to-end feedback information.



wi rel ess access nodul e; and encoding real -tine
information in accordance with the feedback

WO ndooonEds on. 22. The met hod of claim 21, whereCTU$1966/060139
encoding real -tinme information includes adapting an
encoding rate in accordance with the feedback
i nformation. 23. The nethod of claim 21, further
conprising adjusting the encoding rate by way of at
| east one of a quantization paraneter and a frane
rate. 24. The nethod of claimg 21, wherein the encoding
real-tine information includes determning a unit of

the eal - [
S’ S bR o VRR P Hhelin B RAABRAL RN AoREES at least
on&éfmﬁ&ﬁbhﬁkdaanpﬂasanQpnﬁﬂmﬁnddwpécwyane type for a
subsequent frane to be encoded. 26. The nethod of
claim 24, wherein the feedback information is
29ass Cmﬂea%tp@dramst bf clairer2ye whepdin [thes feqdhedie infonfgiomainclmdes reverse
7 Th aratus of claim 21, wherein the feedback
li M9 e| udes at | east one of |ocal feedback
|nfornat|on and end-to-end feedback i nformation. 28.
The appar f claim 27 mhere t he feedpac -
30 s JARDRIBIS RBIHIES 20t SHszon B B TagBr oA hmng) ndition

inélBhYat 3t 8ot SvsRblcdadmmiieh@yer 28d edilifatap Rasraiclifat®bssociated
claim?27, wherein the feedback infornmation includes
“”ﬂé@é?%%&i¢ﬂﬁﬂ%hannel condi tion. 30. The nethod of
claim?29, wherein with the reverse |ink channe
condition includes at | east one of avalljgle trans

{
S TponelieatRpeEsNs AR CHaMETendhe Taoar HIBEH Y Malpdes roverse

1inRGEERP 1daflnF Biths. 31. The apparatus of claim 27,
wherein the feedback information includes reverse |ink

sector |oading status. 32. The apparatus of claim 27,

32Mefﬂ{ena0¢£§n£se@€a§ﬁﬁ 2 NG AEFR | ﬂf%%é&a@ﬁ ROLREEh 5s§o@ﬁed with
anmount ata

uffered in the wrel ess access nodul e.
an3@noufit pfd4te Yufforedrin dhe wiraless rcessiaedda. encodi ng,
conprising: receiving reverse |link data del ay;
conparing the reverse link data delay with at | east
3%0ne Amekdbfod readrtgne information encoding, comprising:

receiving reverse link data delay;
comparing the reverse link data delay with at least one threshold; and

adjusting an encoding rate in accordance with the comparison.

34. The method of claim 33, further comprising:
receiving end-to-end data delay; and

adjusting the at least one threshold based in part on the end-to-end data delay.

35. The method of claim 33, wherein the encoding rate is adjusted by way of at least

one of a quantization parameter and a frame rate.

36.  An apparatus for real-time information encoding, comprising:
means for receiving reverse link data delay;
means for comparing the reverse link data delay with at least one threshold; and

means for adjusting an encoding rate in accordance with the comparison.



adj usting an encoding rate in accordance with the

conparison. 34. The nethod of claim 33, further
W@ upTIIsg: receiving end-to-end data del ay; BPE€MUS2006/060139

adjusting the at |east one threshold based in part on

the end-to-end data delay. 35. The nethod of clai m 33,

wherein the encoding rate is adjusted by way of at

| east one of a quantization paraneter and a frane

rate. 36. An apparatus for real-tinme information

encodi ng, conprising: means for receiving reverse link

data del ay; neans for conparing the reverse |link data
37.del «ﬁe%ﬂaﬁgoka@ fih 38N fultlf E5ABhdnoaNd means for

adj usti an encoding’rate rn accordance with the

c onpmamﬁum r&eivithendppandtius dsfaychad m 36, further

co N | to-e lLay;

anctisalh 8o fRED, B AERE oL Moo 5 By L Bl Bhi-to-cna

datlaalskaghln part on the cnd t o-cnd data del ay.



