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Good performance may be achieved by transmitting data via the wireless
channel such that high throughput can be achieved for the data transmission. To
facilitate this, the receiver may estimate the quality of the wireless channel and report
the channel quality to the transmitter. The transmitter may then adjust its transmission
to the receiver based on the reported channel quality in order to improve throughput

The characteristics of the wireless channel may vary over time due to various
factors such as fading, multipath, interference, etc. The receiver may periodically report
channel quality at a sufficiently fast rate in order to ensure that the transmitter can have

up to date channel quality information. However, radio resources are consumed to
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b& gﬁovgg(fj to transmit data and signaling only during DTX ON periods. In one design,
CQIs may be sent only during DTX ON periods when data activity is not detected and
may be sent during both DTX ON and OFF periods when data activity is detected. In
this design, CQI reporting has higher priority than DTX OFF when data activity is
detected. CQIs may also be sent at a first rate and during the DTX ON periods when
data activity is not detected and may be sent at a second rate faster than the first rate and
during the DTX ON and OFF periods when data activity is detected.

Various aspects and features of the disclosure are described in further detail

below.
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is detected. [0009] Various aspects and features of

WO besadssé osure are described in further detaiPCT/US2007/079572

[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]

[0020]

[0021]

[0022]

bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] FIG 1
shows a wireless communicatiod system [0011] FIG 2
shows a timng diagramfor physical channels in HSDPA.
[0012] FIG 3 BRIWF I%ESGBIIETI(DHr@FriHEE(]DR:AMNGSa
downl | and upli nli i n HSDPA. . Og%%%gﬂ GS. 4A and 4B
show & I B9 ei HE P OpRIesEL d correctly.

[0014131(E|2(%ho5zs%h[9ﬁ\i% @dord 8 RPH HGalf&ﬁnﬂé%%ﬂwﬂ&COded
in error. [0015] Flé gs hows reporting

di f f eFEmt3 shavesxdeplerdinsryissiansion ﬁleabwnhnk ynd [uoimka}l HSDPA.
FI G DIX d 0017 8
E hous P10 30 aridd SRROEON Hehd M IR ack bt dorbliy,

[ 0018FICFI GhoW s XHPWepértipg mqﬁakdmaéd@ﬂ&eﬂl dnora
transmtter, 6?Q1t a Node B. [0019] FIG 10 shows a
¥

bl ockFHp Zgvhas porUpg gh¢ifikgsabrag:s dopqueingpn data activity.
DESCR} {1 W rel ess
commialf)dc:—aﬂﬂonm% ﬁéﬁ% ??@rﬂ@ﬁ‘t'i pl e Node Bs 110 and
user PBEHuifsheniss p(rdoll:‘aes pdr?cﬁmeé\bmdeceﬁivdrse geaéially a
fixed tlonthat co nicates wth the UEs_a

al so Bﬁé @Wﬁé&r?%s%gy%{"ﬁaéb’@é@nma@r§%eﬁ\ﬁ?geg base
stati oy Wha&S 8D dRQidlram Bk the GRGRI N3depB 110

provi des conmuni cation coverage for a particul ar

geographi c area and supports comuni cation for the UES
| ocated within the ¢ r m control | er
130 coupl es to Node ggﬁiggfgﬂﬁgﬁgéﬁgiibgoor di nati on
and CFIGr Pkhdvy a WYBRSs Mﬁuﬁ%aﬁo‘%&’%@ﬁl P(W"Ixzftﬁlnhﬁﬁl%lémde Bs 110
m(%/ a single network entity or collection o
WOk

cawipeniss (UED0219. UBs Nzlg Bays [esneripes degd station that

é&r}{l&ugﬁ%%g WtAtlﬂ%E? inis/ %g%i dals%e\oc hre{%%eg%%f a? S% g’voqvédgﬁ?&ey B (eNB), a

YO S & &

Bisalstadion, #h ALY puaht, cl@N FACk 8&slc B 10 pidlvided combRi@idatien coverage
unit, a station, etc. A UE rg;% be a cel ]l ul ar phone
faragetgulariegpgraphis sEsasang s pRodBAP MIBHNjFatigN égrstha &ESéecat%fi within

IR 50 o0 855 DAP Tl APAGR S8R B provics

usedinhioen wad icontsol vibr gless Node Bs. System controller 130 may be a single
network entity or a collection of network entities.

UEs 120 may be dispersed throughout the system, and each UE may be
stationary or mobile. A UE may also be referred to as a mobile station, a terminal, an
access terminal, a subscriber unit, a station, etc. A UE may be a cellular phone, a
personal digital assistant (PDA), a wireless device, a handheld device, a wireless
modem, a laptop computer, etc.

The techniques described herein may be used for various wireless
communication systems such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal FDMA (OFDMA) systems, Single-Carrier FDMA (SC-
FDMA) systems, etc. The terms “system” and “network” are often used
interchangeably. A CDMA system may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA includes Wideband



conmuni cation systens such as Code Division Miltiple
Access (CDMVA) systens, Tinme Division Miltiple Access
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transmission on the downlink. For HSDPA, a Node B may send data on a High Speed
Downlink Shared Channel (HS-DSCH), which is a downlink transport channel that is
shared by UEs in both time and code. The HS-DSCH may carry data for one or more
UEs in each transmission time interval (TTI). The sharing of the HS-DSCH may be
dynamic and may change from TTI to TTI.

Table 1 lists some downlink and uplink physical channels used for HSDPA and

provides a short description for each physical channel.

Table 1

Link Channel Channel Name Description

High Speed Physical Carry data sent on the

Downlink | HS-PDSCH Downlink Shared Channel | HS-DSCH for different UEs.
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referred to as a transport block, a data frame, a data block, etc. The scheduled and
unscheduled UEs may send CQIs on the HS-DPCCH to assist the Node B with data
transmission on the downlink.

For HSDPA, a UE may be configured for either HS-SCCH operation or HS-
SCCH-less operation. For HS-SCCH operation, signaling or scheduling information is
sent to the UE on the HS-SCCH two slots prior to transmission of a packet on the HS-
PDSCH. The UE may monitor the HS-SCCH to determine whether signaling has been
sent to the UE and may process the HS-PDSCH upon detecting signaling on the HS-
SCCH. For HS-SCCH-Iess operation, signaling is not sent to the UE on the HS-SCCH
prior to transmission of a packet on the HS-PDSCH. The UE may process the HS-

PDSCH based on preconfigured parameters to determine whether or not data has been
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on a data link to the receiver. The CQIs may allow the transmitter to send data more
efficiently to the receiver. The channel conditions may vary due to various factors such
as movement by the transmitter and/or receiver, external interference, fading and
multipath effects, etc. For good performance, the CQIs should accurately reflect the
channel conditions at the time that data is sent by the transmitter to the receiver. Hence,
the CQIs may be sent frequently in order to track a varying channel. However, sending
CQIs frequently may consume a significant amount of radio resources on the feedback

link. Hence, it is desirable to reduce the frequency of CQIs being sent when possible.
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RReRaLsiGH Bﬁﬂ(@ﬂng or ?&F%@ﬂnﬁsﬁaﬁ@' dt& anPﬁ?aﬂﬁﬁéat?cﬁP&n@ﬁ&g kelSiodic or
at regular intérvals, e.g., every 10

Survepenahpiresnussiap ph |ecla¢ctewlrtgns andivalgpeprednadigecutive packets may

sm ssion . ncl ude V0|c r-1nternet
b AR FHUBSTE BfodyPESteiT g iy, 8y Toi Daapgiivity may be
¥ ReRd a8l fRtjabkot 1ﬁsldaMIvdletﬁn§ h@ﬁﬁwﬁéﬁh@mi p&R¥EKANGceived.
one-way unsynchroni zed voi ce and video conmuni cati on.

Sone Bxamshersdesfeng dateiacpeity ouiycba detprspined baed (amhthestatus of the
ent %&ckg"ti}/rgns%ltﬁlgﬁ | é(]) Dﬁje{alfn?p% Ge g) ?g J[ i r(}ecbélecd 1%%% of and a NACK

escriptor '( I'en

p;egelnc; dBen dab@axgﬁﬁés&tnsOwHerpa‘taaymmg bk r&xpédt@i SOCdlU erﬁ)versely, if a
transm ssi on bundlin retransmni ssi ons, etc.

Bt ’éé*??(tﬂﬁ’%eﬁa?thfgangi e Bdp scrtbr thei A SFW PP arilaa "ot be expected
&&ﬂﬁﬁ@h@&@g&mt expected time interval between

consecut i ve packets may be known and referred to as a
p acketn iyot aotladrr dosadn, tdatweactivity Dasy ba oddtamm}edn’ae}mb en a received

cte or. near the te arrl tine
@eﬁé& {“bl%cE%]E e ?égé‘u Rf‘ége éf@sfé] rﬁheaws@ﬁ%frlsrgetected

ﬁ%ﬁl‘ Ql@’reé@@}e% @Gkd1 VinkY niBY phekAetRy PensPcas ade A biRE nature of
status of the Current packet transm ssion. For

sxahpirdicatidnsa Tﬂi&od@@lgnlrmyd@ctadédorl arnoelrpemodacrtohnamm@l( is

:>e( Bte C nte%?yg%agﬁr 6@) ﬁf{?’é S Sllg}%r’] bg fnbctr%ag%cg gf%elil%’egg%% &Qawty 1s detected

&R @ bk eaBikeadtieliise S FHE B tperibdie br Juik\WeREdK &landfi¥sion such as
not be expected until the next packet arrival tine.
VolIP, CQIs may be sent whenever the transmitter is likely to send packets and may be
skipped when no packets are expected. CQI reporting may be dynamically varied in
various manners, as described below.

In one design, for a periodic or quasi-periodic transmission such as VoIP, CQIs
are not sent for a predetermined gated off time period T, after successful reception of a
packet. The gated off time period T, may be selected to be sufficiently shorter than the

packet inter-arrival time T, so that at least one CQI can be sent for use by the

transmitter for the next packet. T, may be further selected based on the amount of jitter



[0037] In yet another design, data activity may be
determ ned based on a received signal on the data
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receiver is detected fromthe received signal, then

nore packets may be expected 8ue to bursty nature of

sone applications. This design may be used for a

mothe packepdireval tiemsnd.s st dmgef 0088) berusedjordawgitteCghd a shorter T,

reportin be increased whenever data activity is
H@‘?g’gfléﬁg@n%%w%e decreased ot herwi se. For a

peri ogiG. 9K HBAia RIS CQl refbtimh s Bl %nUEU&Bﬁg&eU%PHS -SCCH
CQ s may be sent whenever the transmtter

ly t
gleeﬂdlcma@kHSBPén thrreagash an skhiplp pacletredre rorseitk deepdad.e For clarity,

P Soarbra RO Rl AR BT iB0sd) T one

deSI gMhe U@]’seﬁdspeQ'I oditEe HS-DRE@SH-ipeutI6 wibfitaas 1ag8il0Mhe Node
such as Vol P, s are not sent for a predeterm ned
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e surticlen
PDSEH ar subfaimed 2 néTh'EpUEOSu‘sjﬂﬁtds aEndhegﬂQIostertﬁ@I incsabfrb@e 2 after

sent .for use b he transm tt next packet
fegeE the signpliteeior Bagkst\dB sB @ae gn T%‘ﬁZIFa?ﬂi’EFﬁ y gpcodes packet A

t Vakadt a g
lrlrrlha({/ L& bllﬁ}gseﬁﬁd gcégsvfjﬂf {th eg?iltee(lin%ﬂ‘gﬁn hgettgoedr Tﬁ' S{a?ntg}%eﬁg& the end of

pmt Aoin therdgsighishoen in FD4@Y, thel i@ckaAntshoms abticie i, gn20 ms, and

Bl B oA 11 o s i R AR R ik in subframe

gorrectly decoded For clarity, FIG 4A shows
subframes with respect to the HS-PDSCH. [0041] The UE
sendsThIggatQ@h offnemeigempCEiends rrigo onbisamé d el the fisends CQI

%ﬁ the TS W@Cﬁ i ?n éths%b%feg‘?ﬁtand 013 l’ﬁﬁf rl\? 019 & the CQI sent in

sel'ect a transpor or ma acket

sutgtm{d nytd Sledt hetrddspen foraeat IfE:‘r ekt Brhnatl;bﬁdlsap’ﬁ%kéi, Basndthe HS-
nds. packet A on the HSPDSCH in_subframe 2. The UE
EQ§S&@§H§@%@P g- &or (&t ayspeivly seRdiag 6Qldpsublragpg &7 upon receiving

i
GEGAL 00 ) WAk P SO PRCKf 1, SHRLUATE oy o
fkef Brantihasigatie demﬂﬁﬂg CQﬂrﬁopﬁbigad:dT(ﬁf siher pariod Torspartihg GErorn the
B Gkt Tt VEVEIY A CR T Bickst Fn Subfeinn 5 yHhfocess may

BE fe Eét@@f&%%&tpghblaldeﬁt k&s. The UE sends an ACK for
packet A in subfranme 5. [0042] The gated off tine

peri oHlIGg4Briliswpri desigh@fUBF repoginklyy andE comfiguEeds BrnddS-SCCH-
gs% operation in HSDPA for a case in which packets are correctly decoded. The UE
sends CQIs on the HS-DPCCH starting in subframe 0. The Node B uses the CQI sent in
subframe 0 to select a transport format for packet A and sends packet A on the HS-
PDSCH in subframe 2. Since the Node B does not send signaling on the HS-SCCH for
HS-SCCH-less operation, the UE may attempt to decode the HS-DPCCH in each
subframe. The UE would know that it has been scheduled only after correctly decoding
a packet on the HS-DPCCH. The UE correctly decodes packet A and suspends sending
CQI for the gated off time period T, starting from the end of packet A. The UE sends
an ACK for packet A in subframe 5.



on the HS-DPCCH i n each of subframes 10 and 11. The
Node B uses the CQ sent in subfrane 10 to select a

wo eanspsse format for packet B and sends packePCBUSIW07/079572

[0044]

[0045]

[0046]

[0047]

[0048]

the HSPDSCH i n subfranme 12. The UE suspends sendi ng

CQ in subfranme 12 upon recei 9ing signaling for packet

B on the HS-SCCH in subframe 11. The UE correctly

decod&be patcd off tBnapcriclEpenidprive ndsubdra@@ 1¢, end theeUE sends CQls

at.e f ' eriod Tg stapti romthe en foo.
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transport format for packet A and sends packet A on
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BRI SHELLNERCD LRI SN ST e o
subfeach feubtheaimg: the & IUE so b chektimoawhic I is tusdth STHreg@ited off time

schedul ed only after correct]y decaodi ng a packet an
PHEHE: PR SCHpHE whc@lﬂ?%@t?él a@ad%fe%erglb%ﬁae\tal blgder use for the

ﬁ&ar@@éaeé?aaie@g 10C@he fRLich NG o8At RAFRE F4A 1 E®TRRLY 8 sl in cach
starting fromthe end of packet A. The UE sends an ACK

fubfrapmokeed dgtettionsefbrigratieg for[thoat patiet gatt ed tf HStRDECH. In the

eriod Tg e ior..to subfranme 10, d the.UE sends

B o B IR BB iy o8 e e Bise i B S RRCRat on the
BsusiesCHNE dofbctBedécoldbd. s Uttscaa®ichd daf é)?&tiﬁ@ftheaNode B with up to
transport format for packet B and sends packet B on

tlate ippgaHthernoxtbigkgins dedayetheguUsent ap selftdnge §2epdédnstead of

and suspends sending CQ for the gated off
?uﬁ)cfnrlé‘%{peelﬁ'od Tg starting fromthe end of packet B. The

UE sendsnaicrAlKighp CQuaedegtbeBsennirs ilpiddetemifed nlidgber of subframes
process may be repeated for each subsequent packet

ket
psbthsn spypepdcd. dleas rampion S My bt et imang pebframe atribe end of the

] r r t nt
PRk DoRUBTLTE, 1 OB MES( 1210 By Pt
expode i O@Isehyy bavgens ubfwoasubsramieo at thbend bfrthetdaeed@FF tims period T,
sent. t he tinme the i s, used. The gated ti
perid al%#ﬁa%%f ek O e ERL e ot o argeretocend ﬁlréi)s gy be selected
520l ofNHe aYidhhia?iBef B thdFRHERntENSTREXEME XD T §€heral, continuing
packet. I'n the désign shown in FIG 4A, may be
tesend iGRsawhl sighdlmendor thet ndxt getlst is datcatdd wiagreasiraghat ap to date

bb(?f i %%%ila%ﬁec o?ttheS ngtt p%glkett.h %{okv%vgllr?ssce:ydiné rbéllg Sn a limited number of
subframes may reduce the amount of CQI overhead.

The ACK case shown in FIGS. 4A and 4B may occur more often and may
correspond to good channel conditions. Thus, more aggressive CQI gating may be used
for the ACK case.

FIG. 5 shows a design of CQI reporting by a UE configured for HS-SCCH-less
operation in HSDPA for a case in which packets are decoded in error. The UE sends
CQIs on the HS-DPCCH starting in subframe 0. The Node B uses the CQI sent in
subframe 0 to select a transport format for packet A and sends packet A on the HS-
PDSCH in subframe 2. The UE misses packet A, e.g., did not detect the presence of



design shown in FIG 4B, CQ may be sent in each
subframe until a packet sent on the HS-PDSCH i s

w@orsmassy decoded. These designs can provi de p¢EUNBAE079572
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Bwithup to date CQ in case the next packet is

del ayed, e.g., sent in subfrale 13 or 14 instead of
subframe 12. [0046] In another design, CQs may be
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ended. For e I be. sent in one
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nalimted nu

er o ranes may reduce e anou
ORI Gl caok subfeade unGD4ighaliifpeisAldbirc aseivel manthicNHSISGE'H 4AF or this

i Lnapeionsperinsadins @l iygaas) OMEar Joprgh 11, star
EE?MlI%eCSQ? e squﬁaﬂlQeQ%rcs‘%ﬁﬁn%[tQQMCIEl Chd %%@Qéf\’%etﬁimg CQI in

desi gn reporting by a E configured
HeBaCHL4 e&sr perag ognaling H8DRA HSBCETE ade aisacandl ddsign, the UE

t d d UE d
e Caf £ R wo Bl i 8™ Koo o rols FRRgCEH. For
B dsefd, thd LHIRLLRNRNE AQI fetRatofasubirdMeP9 thrdu@h MBtand suspend
for packet A and sends packet A on the HSPDSCH i n

sandingahi@] svherrisignaingrissised veshtkabirameel 3y, In giygeagetthe UE sends a

SBGE ol B BUCRSTE RAR LRGP e iR ERAes BRRIEE o 13

error. nues

and doasS Node Bam taa O@%eﬁf nﬁsMiémenUStdbidl@IﬁE thansport forrnat for
[ 0049] The Node B.does naot receive an expected ACK o
AEReT TRty sifeoERackpfe Np qubIIG &4 tTihe L&Je%@ﬁf Sigpaling on the

B0 AfTEn Qui Pars® ;?8%% e%éﬁg %&9&1%?%@5%&%_}1& éutﬁﬁame 14. The UE

retransm ssion o in's
demdeymksu A maﬂrecnky amid ma*)&mbﬁerﬁ%hﬂihg CQbforahe ga?tedmff time period

Yy susp di n rtin subf éf
eGP L G T G0 U OFSER CooRdrh PEFDA . [THEa A an ACK for
FEXEOR int 6 fridRe Clqna{ddnﬂéﬁﬁnésoseﬁélﬁgWlsslﬁrkgbﬁgmggz dtthe end of the
each subframe until a NACK is sent and then starts
ggpdipffgime period T,. Ty may be kept at the original value (as shown in FIG. 5) or
may be reduced based on the expected arrival time of the next packet (not shown in
FIG. 5).

For simplicity, FIGS. 4A, 4B and 5 show cases in which only one packet is
transmitted and retransmitted at a time. Multiple packets may be transmitted in a time
interlaced manner. In this case, CQI reporting may be suspended when all NACKSs have
been cleared.

The NACK case shown in FIG. 5 may occur less frequently and may correspond

to poor channel conditions. Less CQI gating may be used for the NACK case to better

combat poor channel conditions.



CQ in each subfranme until signaling is again received
on the HS-SCCH. For this design, the UE woul d suspend

w@endiosgys€CQ i n each of subfranmes 9 through 11PCHUS207/079572
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sending CQ in subfrane 12 after sending the NACK and
suspend sending CQ in subfrahe 14 after receiving
signaling on the HS-SCCH. In a second design, the UE
starth aimticﬁr RgpeCCQIrepatihg subfmagtre vantd bassd gnadhiethgr disnot data

recei ved CCH.. For this the U
P i o SEHEDT Rt vy Som LR A S activity
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receives signaling on the HS-SCCH in subfranme 13 an

thedpsiate. sEirdicayjvaanay sater ¢ pesgnd masigrend aﬁ@rtlﬁQI Thiheggeond rate
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&%dt&gbéggd OIT galrf&}é R&oKeRE & thkR&pQtd Pinhalar @ ‘ﬁﬁle(cﬁsnew packets,
shown in FIG 5) or may be reduced based on the

theplesiraichraounit vatedtittinm infCQIhevertexd, qlsac]i@tex@nmte é" lg]mm bierset to 10

Fl 5). [,0052 or . si i ci

W&é@éﬂ% 1S]W?§ &) Sl m&n%ﬁ%%z%? .Téwt ffea?fgf‘ﬁ W@Jealﬁw in the
§&bﬁ@ﬁﬁé{btf&eeﬂvzﬁ{ab?e hrh&®hit oWintd, RINchPAGHK 8¢ JepBde®i®n the amount of
transnmitted in a time interlaced manner. In this case,

dIyl aﬁte\ptyr Qtlth@rquyelb eT@EQ@ﬁﬁéda}vmﬁn &0 Fhehﬁ!(@l@w\%ﬂf@ transmission
etﬂ)t % en%regsvec{ lg)eé]g]rec-leglv%a W1 % t%@?)?ed%{%%efi tml:e op%rlotri 'Irmy

OCC r ess req an respon

channBIGeentbivi en@e51gnesisCQ©lre1§ratlnglgt dHroe rH&Edleﬁﬁfdmg on data
NACK case to better canbat gﬁgor channe

t

e%%&mfpb Ko DRfo54y UEnseads s ondpeS- DE@PHr etpeﬁfst wye (e.g., every
LAy R PSR 97 AR v26 kel p e 01
sdlecd 4 itmasgportafemahdor gatkat actand i deydd packat AllemetiteeHSaHmSCH in

repor t a se rate faster ]gntheflr

RO e Tt SEy PEGFol & HACEPE® odts Rt o 15 sent on
bR 1wekected: hasigsseiT s 1&9 @f)érQlQonS @BdodeOphdket N%@Qﬂt receiving any
data sent on the HS-DPCCH, d/or in some ot her
srgmalag. on the HS-SCCH. In either case the UE starts reporting CQIs at a second rate
(e.g., every subframe). The UE may maintain a timer to keep track of the
predetermined time period and may reset the timer to T at the end of packet A. Tg 1s
set to 16 ms in the example shown in FIG. 6 but may also be set to other values, e.g., 0,
1,2,4,8, 16,32, 64, 128, 256, 512, or infinity. The UE continues to report CQIs at the
second rate until the timer expires.

The Node B uses the CQI sent in subframe 7 to select a transport format for
packet B and sends packet B on the HS-PDSCH in subframe 9. The UE receives packet

B prior to expiration of the timer, decodes packet B correctly, and resets the timer to Tq

at the end of packet B. The UE continues to report CQIls at the second rate until the



[0055] In one design, the receiver may initially
operate in a first node and report CQ at the first
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CQ at the second rate when the receiver detects a

transm ssion sent to the recelder. In one design, the
receiver may renmain in the second node for as |ong as
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of data activity at the receiver. The receiver
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to select a transport format for ket A and sends
packebDusing the REXHSFPDShls, ﬂlesUEfrn@neotme dlosvclEo dmheit gnything
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In either case, the UE starts reporting
mplwds‘*eEErﬂé thatE dng. DTEON/pasigsf r dewyverTsradE GaY only during

?ﬁbng b 1‘1%85 g nr?% rorvgaggstuhi%&ﬁllyoffreqrueﬁt f%%.fﬁqulf 8{ gﬂarﬁﬁg aquahty and

olay pesukeh pbor HSDPA peeforrhanctd ms in the exan‘pl e shovvn
in FIG 6 but may al sg be set. to other val ues,
o 1, Inzyet4an08herlaépe%2CQé46p0f288 %Wend&aherdmrw ihin PTX OFF

p
S Hig R R Bl BP0k S5 oty S REAR Ll Reribed above.
AWE seaytoperatsinf mamal QO mmeﬁrg:mOde whandpaattivigrismadt determined
for packe and. send ck t B on the, HS-
ot pRa GQr RN PageRyes ﬁaéﬁ%‘t’l%lsﬁiﬁf%’?l“%[ﬁ%n the normal CQI
RPBHIR! Ok, Yhe UFCmb T84 C@?QPQQ§ tiRRCH &end Cﬁﬁra[&lcltflt% UE isina
and resets the tiner to Tq at the end of packet B.

DEXCOht pamigds In therepoity CQDiIrepeating meds dbobid may eendrﬁ(@ﬂ 1f it is time
P, SSPAAS ST LR eoAB! YOOI o

from thbse Rediph, thervBrdghters the priority CQI reporting mode when the UE
detects a transmission sent to the UE. In one design, the UE remains in the priority CQI
reporting mode for as long as new transmission is detected within a predetermined time
period T.q; of the last transmission sent to the UE. Ty may be selected based on various
factors such as the expected inter-arrival time for new packets, the desired amount of
reduction in CQI overhead, etc. For example, T.q; may be set to 10 subframes (which is
20 ms) or some other value. The UE may remain in the priority CQI reporting mode for

a variable amount of time, which may be dependent on the amount of data activity for



[0058] As shown in FIG 6, the UE may report CQ s nore
frequently for as long as new transm ssions for the UE

ware@staesect ed within Tg of the prior transm ssSPORUSZNE079572

[0063]

[0064]

[0065]

[0066]

[0067]

nore frequent CQ reporting inproves downlink

performance . [0059] A UE mayldbperate in a Continuous
Packet Connectivity (CPC) node, which supports
theddonThaUidusay reursd dei mmmDTR] repoding medmif iarntapsiission has not

ecet on In the C.node, the may be
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whi chpige7 Wew®By ddst (gl ﬁﬁgrtl% "Bysaulbﬁ rBRBSurkd wiliaabT X pattern
% | owe

the UE may not be to tranSmt. DIX operation
hwng ed?ﬂ&é OMe@cuad Qﬁpnfoﬁuhframﬁsmdt a pde OFilrsesdiodoftfher subframes.

v att r | rferen
T UrnRndk e S B af B Recfng i B BL A LR TR v periods
(6., modubBamal 0)oveik éprdtingnis hé nédmydl I@@Igrep@rtfhg&nml | The Node B
The DTX OFF nay take precedence over ortin

nes ghe 44 seain prbframe @ daviselgef 3 tiapspot fogm@ﬁ ege‘h@nd sends
E&t ﬁg\sﬁﬂ tlﬁg qﬁﬁaﬁﬁ%%ﬁ%@gﬁ@ dzr ulrRis (P! gy AR aﬁg& Cé'\p)rrectly,

However, sen
ﬁﬁlrhsytlcdls ito g ADXtONQ e¢ponise nayc, aat staﬁ@wpd)etmg CQIs at a second rate

uf ficient freq nt. feedback of channe ual.ity d
F}éf‘émwia% & il FrerK e D1 Pfd%%‘%pelil?fisyeiﬂe UE may
ﬂﬁﬁﬁzﬂﬁ fa tARH]6 'keemckr SARRE ?feﬁgtefrﬁmgél VR edi‘:h@ﬁ] @hd Pd'aIyQEéeE he timer
than DTX OFF when data activity is d rm ned

tma§@idatdhﬁ atIWOf)paCKhteAt ére(hm sphiés 1 6l @sscini tbedxamdv shoxﬁn UEFIG. 7 but

Y BB 1oL B R dio T TBP e 1B bt Fgnues to

fc%@lﬁ OBt U @csd Fad Withbst ©984r8§ 1 ih%d)TX fDFF"?erﬁQfS Wil the timer
reporting node, the UE may send is tine

expigend CQ and if the UEis in a DTXC]\Iperlod I n

it Pei ?rl“lhg Nodg E?gses t%Bgf(@Qge%t ql?%ub 7% Jg%h%t ?%%sl%%r%e format for

e to's ear 8sd 'O her

blickiesB iand béiels PickcON @i thOFFS- BESCBIdm sh@@ﬁﬁ& 9) MhORNEE receives packet
design, the UE enters the prlorlt# reportln% nmode
Rriaior fhexnirtige pbihe dimery dogadssingekes B etectly.gind gesefsethe fipper to Tegi

e gﬁ& QBacQgPB U T G F RO RSN t4 B optrC fd ﬁlychepg'lorltg CQI reporting

reporting node for as long as ne sm SSi
tetle aheltheitindr expirgy: €blet @men expires ldtmngJ mbeeTlﬁqlandfthe UE starts

the |asf transm ssi ent to the UE. Tc
P EE AR bSOt oy RO HBrBPE LA Oltnﬁngyr@%iect ed
I nt er AQLhbwaln FiaEy, fiee U‘Eefﬁlaﬁ?éﬂ&%t @let\klﬁh&i@%%a?&js t%rﬂf?é’ DITX OFF
of reduction in CQ’ overhead, etc. For exa
neryodsdosast long as Gevs @[Igﬁmﬁsgns(ammd@lhcneé for the UE w1th1n ch1 of the prior
transmission. The more frequent CQI reporting improves downlink performance.

FIG. 8 shows a design of a process 800 performed by a receiver, ¢.g., a UE.
Data activity at the receiver may be determined, e.g., based on any of the techniques
described above (block 812). CQI reporting by the receiver may be adjusted based on
the determined data activity (block 814). In one design, data activity may be
determined based on expected packet arrivals for a periodic or quasi-periodic
transmission to the receiver. CQI reporting may be enabled for a time window around
cach expected packet arrival and may be suspended outside of the time window.

CQI reporting may be varied based on ACK/NACK feedback, which may be

indicative of potential future data activity. In one design, CQI reporting may be



20 nms) or sonme other value. The UE may remain in the
priority CQ reporting node for a variabl e anmount of
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activity forthe UE. The UE may return to the nornal

CQ reporting node if a transh ssion has not been sent

to the UE within the predetermned tine period Tcqgi .
E@@&ﬁjed FOI1G pr'édsthDMGétinhespiegnd &, afBQ correpity décnginlgyi mck}& and may

o gued 1 ch g T Rtk et v e O SN pSrTog  co
?éfb@ftﬁl%n%y @@usygnd"e@ng@er%@ctﬁ%\%lﬁlﬂlh@ PGl r@éely%r and may be

first rate and during the DTX

eriods (e.g.
msbmpéméter))senmmg @ Bpé&iKatome napket hgtcmﬁdmall eum:g Alternatlvely, CQI

t Node B t
EBR % TR IO sl 115, Wk B sldspodee in eror
ﬁfﬂféa&@fldfsltl}ﬁ@(iﬂﬁﬁt arPNQJEK fse;eirls PDSCH i n subframe 2. The
UE decodes packet A correctly, transitions to the

pri or It gnectgsigne s May brwerd, at adstyeiervhen dagorativify lomtsdetected
d
ad f?la %8 g@rgt rf gt Qloﬁgﬁ &E fa&é{r.eth%% ﬁl%%léﬂ%? whRYf dé% 5‘%’[% 1% detected.

regar tot peri o may mal nta
DiamEarctltzﬂy lnmfpbd dackedivhehgignalidebdedath neckctivad bpeahd ogteiver. No

nd may.reset the tinmer to Tcqgi .at the end of packet
ata T%E&Vltr/smé@tbft Slegleteds when R SHEHBE e0's Hetin1s rogered yithin a

tr t I a
B PB4 BRI R A BRI 8 29 P bt o

tH@eprsé@cmdnerdatlmev\petrimduTq whgamdw signaling @TdtORFrgwevicddsNo data
unt i. res 0064] The Node B uses the
%,%Vlté’ ey et?en&egf?ﬁff(f‘ﬁﬁ@ t% tt18[e§ 81‘%%15 a transport format
for packet de@l%nﬂlesf@mrmreﬁe aa U’I@( HodERSGH hiy be sent only

subfrane e UE receives packet B prior to
ébkrymg BT XoPNgreripge whimdita agiedbydie siopacireed Bicwey be s¢nf during both

h
B LB o Rtk Shuly NI FLS, QB s ve sen
figp edté hﬂitgdumfgetha IDYIIX Oﬁ\hpertddmeﬁ xl@ﬂaraeﬁwt}?r Reot teredted, and may be
expires during and the UE starts

Ff‘é‘ﬁ 84 W"?@n‘t@t% fais‘ﬁr flﬁ‘@ ﬂPFoﬁ%Iat@}“%éB% Pk QNT%}HieOFF pefiods when

i SRl gc%t rd. [0065] As shown in FIG 7, the UE
?ray ?gggp%d gﬁlvvlthout regards to the DTX (]:F peri ods

for al parglaspoeng tof ahamekshonsfoanetiaemey beddjusted biges receiver

T f . the | Th
FJ?SSEABB Hﬁtgd@%‘g%%éll% ?‘?%61 F‘frrﬁ RE ﬁﬁ?@: lﬁﬁorﬁ’é?lﬁg%%ﬁe@mse cQl,

pRO&ERg Bbfrol GnSiRAWR @@?ﬁé&ﬂo%e@)d@ R GBRRlI§Yocess data sent from
performed by a receiver, e.g. E. Data activity at

tdinle ericreas, mtymblesebb@tlem mfnﬁnlatloa lgdlcadelahranma(@f to use to
S SR SR 2 BT, 46 s o st
simultaneously, etc.

FIG. 9 shows a design of a process 900 performed by a transmitter, ¢.g., a Node
B. CQIs may be received from a receiver, with the CQI reporting by the receiver being
adjusted based on data activity at the receiver (block 912). Data may be sent to the
receiver based on the CQIs received from the receiver (block 914).

A packet may be sent to the receiver, and an ACK or a NACK may be received
from the receiver for the packet. If an ACK is received, then CQIs may not be received
for a predetermined time period T, after the end of the packet. If a NACK is received,
then CQIs may be received right after the NACK. CQIs may be received from the



the determ ned data activity (block 814). In one
design, data activity nay be determ ned based on

wepsosmsds packet arrivals for a periodic or PCT/US2007/079572
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[0075]
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quasi -periodic transm ssion to the receiver. CQ

reporting may be enabled for Etime w ndow around each
expected packet arrival and nay be suspended outside
ofceivhieatt 4 frest witndidwn Ja@OSTIVItE@ npegoedtedhgt thayedeever ariaed second

basdo A f eedback, which be i ndi cati ve_of .
f Shenrle B s EdeRgeayt Pyl ARy T receiver

ﬁﬁ?Q{p%fa'ﬂéJ ifMYD PR sHsRENeds anfy B RIEBRES dnlY B&thd DTX ON periods

period Tg after correctly deCoding a packet and may be

whs e @ﬁwtth és entldgectehat ﬁr@erﬁ@m@ﬁmm during hethpldTXo@N and OFF

Betiods B QRO 5 doclSRP e PRI oF o oPenirY e

r esurrﬂlcaﬂc ghowendblogk AidNAGK ofar desigheRelE degoddsl tha uplink, an
error. Alternatiyvel E Og reporting may be enabl ed
a g

gisoect El:légﬁasz Fesgive tlg &g bEdR @eogatby HE 120 on the

PO, o ASLEESO LA R 0y, M 502 A8

sigﬁaalmgctAvmbcyulatSr Mdbdy &0 kcinag fanbernmycdse (sgntmatulaae, channelize,
he fl rst rate when data

econd rate faster han
PP e? g‘eof‘él@% %C{ S1SL; tqg\ﬁn@yprﬁsélge Hgtp&éf:]él@f ed transmitter
mﬁmyl@aglﬂlé&g c@ﬁdlﬁa{ geecs bRES! ML, e T %ﬁhf‘ye fand MR quency

data activity may [ ared when no ‘si gnal i hg“or
dpdoavers) the oetlpuednm athil generapr @dgtleksignel whichempebé gdnshgtted via

of | ast aling or data. A timer may be set
?Iba]%tﬁlglap]roggg? ﬁ’re%kﬁjé%? Yime period Tq when new signaling

or dapa ths doRGEhNeshted HBUAMAE trbdbivey doBMidREsiERAS daféhitted by
when the tiner expires. [0069] I n one design, the

NedeiBy &r0 motbpreNadfe Bisn Aa rq@eixentie VROAD26 mpy deadiient(c.g., filter,
epe{:%'?e (féw Comer g 91%@ }(g]ﬁze) % ec%l.%t)ezldw | gr%az%tenna 1024

e seh

pet bﬁdf$de\l\&'la@ﬁp16bat A aghoduldtyr (Berﬁ@d)emlﬁdmaﬁ@r@ceﬁmk @| d&scramble,
be sent at a first rate and during the X ON peri ods

Wﬁe% &n%éi@m?ﬁwtq) dh¢y samples ée@ @aow% ayrﬁhgl griimgdgyt 4t decoder
ét‘ﬂgi&{o%gse{) Oéhﬂ n{eh a\fe' hind dEc%tdggl oA )ﬁ‘gtt)cgget%gglates and

at a activit
’_pﬁ;@?d&] debmdegledm aEncoldelpD(I'ItQI ng)dofatcﬁl'ﬂai)ﬂlm,edlenm@ta&or 1016, and decoder

i nf or mat.i on ust ed b arec ased on
&Q{Samé‘@tt?ev}r{llga Herien o b aiatvar rommsoLnalihelTerG as may perform
hRICAISIRL (0B dRYancO i S Fdio tRERGRLYNG. §0W-@MA) used by the
i ndi cation (PCl) used to precode or spatially process

sfestean.sent fromnultiple antennas, antenna sel ection
I nfor K& con%oller?p(%ogeaslgolrQ%SM\h Mas hduraelgtt e %%Sra%mn of VaI'leOlltS units at UE 120.
Controller/processor 1030 may implement process 800 in FIG. 8 and/or other processes
for reporting CQIs. Memory 1032 may store program codes and data for UE 120.

FIG. 10 also shows a block diagram of Node B 110, which may be one of the
Node Bs in FIG. 1. Within Node B 110, a transmitter/receiver 1038 may support radio
communication with UE 120 and other UEs. A processor/controller 1040 may perform
various functions for communication with the UEs. Controller/processor 1040 may also
implement process 900 in FIG. 9 and/or other processes for receiving CQIs from UEs
and sending data to the UEs. Memory 1042 may store program codes and data for Node
B 110.



send data, rank information indicating the nunber of
data steans to send sinultaneously, etc. [0071] FIG 9

WG h@ss3mselesi gn of a process 900 perfornmed by BCT/US2007/079572
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transmtter, e.g., a Node B. CQ s may be received from

a receiver, with the CQ repolding by the receiver

bei ng adj usted based on data activity at the receiver

( bl ocKh&t)f, skidhimatheeyt Weuldamdetstintl hhaatriaft:)elinvtiﬁm baksggdnadnmay be
recei ved .from.t he

[DOFSTTER YHERERY " BaNSEne! OREHE. teURN TS, A decpiaues.  For

A8, @itdARrIYnd or@ealY el fdriaibd hs@gﬂa@oc ity e§ynf15ms and chips
the packet. If an ACK is received, then CQ's may

thet measeibe extfdrerced @r@m@o@r thenebbweu d@scrlemmdnalsfg baf lteeresented by
end. o ed,. .then..
ety Mont SedROERh v P DlnoeR R Bty b7 by fctosor

patieicy,ed ahy esmbineti@ceener. at a first rate when data
act|V|ty is not detected at the receiver or at a

secondhesgt af skidk wouldh fxtheneappracinte rtlaettethﬁh‘éwoa&tlﬂustratwe logical
Bokky 'ﬁ%dﬁl%s d%ﬁ@? ggat thhle%%gx Cliescr D& T F%/{@Jnoﬁ%uh the

oper at & S nay be receive
dlsclbmge [B:E%llﬂﬁlé@'elﬁﬂ oofslemibretnd datetecaohic\idrgwars, mjhputer software, or

detected at celver dur| both DTX a OFF
pIPD %ﬂ%o%%fn{"ﬁgt A G ﬁlr%%ataé ciptege gqaﬁgl\tly o hartware and
Ecﬁﬁ)@dré{ e\rarlo[lgﬁmgﬂratﬁe%onﬂﬂgnéﬁ@ﬁodﬁs bhofilfedt AATRMARA st nﬁas have been

desi gn of e upl’ink, ‘an encoder 1012 nmay
descabekalgat @eaeralls ingieaths agth¢ie fgnctlo@&yts) Wioether ssdnfunbgionality is

g{%@l%égntggﬁégl&aég\%grhgg ﬁ‘%g‘%‘]%g Z@e sh2 Elr)rqa%tt ] §%§10ula§ apghdatlon and
&ésggiﬁ&dﬂaﬂamﬁ AL Bb P the(dVRebl] &Rt MBYilkH LERERs REYGRPRment the

9., nodul ate, channelize, and scranble) the encoded
wcrabqh dursttignality nig apiyiner oxaiyeefos Lﬁtapkytpaclfmlﬁ@ application, but such

=
SPEATHAASH pTMIRY AR o SR 80y S RO o
E&@e@ﬂﬂﬁqﬁmﬁhﬂ@§ﬂ@mﬂ:generate an uplink signal, which

may be transmitted via an antenna 1024 to the hb Bs
[ 0074Thexvapigus dBuieting  logisele Rlogks.omedulsy ped éilf%lts described in

gﬁﬁfét%ﬁ#wih %adl&lésql?@%}htrﬁ% lg% nﬁ&ﬁer@e&&rope?ﬁq?gﬁ 0k a general-

receiver condi ti on
putipbr proacybr, faydiglftal esmgtmh q)yocdsmn ¢oRPEmn, ap@hehtrd)lngspbmﬁe )integrated

t he . r@gﬁ' ed s gna fro ant enna %gg rOV|de ble 1
Si5cH Paiasi e e ey B g duSiamgadlc logic
d8s&, aH‘f@ér%te %Qt%nB{E' thARistRN e MR BhrdiWage %Eﬁﬂoﬁ&lts or any
and provi de Symbol estinmates. A decoder 1018 may
f:cumblh@tnorpﬂx@m sieelgnfgi fo gglfcvmetheeﬁmetumdd@@n:bﬁdeberclhe A general-
pé{rpose plrocetssor{ra rBa?y bl (rjmcroprocessor but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, ¢.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.

The steps of a method or algorithm described in connection with the disclosure
herein may be embodied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,

registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium



provi de decoded data. Encoder 1012, nodul ator 1014,
denodul ator 1016, and decoder 1018 may be i npl enented

Wb y00a/0sasdem processor 1010. These units nmay peP¢DUR2007/079572
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processing in accordance with the radi o technol ogy

(e.g., WCDWVA) used by the syBtem [0075] A

control |l er/ processor 1030 may direct the operation of

kaovio usthe rairtt sAatexd:ﬂEplﬁQOstoﬁgmmedmm ny qzmmtfelstsdhe p86ssomyuch that

| npl ement roc s.800.in.FI G and/ her ocesses
TP Ch o TR Hb g ppsbw Fl BB RHOp o G s medium.

g eAdLdatRe Et@fagb’%éh%gn nh0yEihtdstdbto 1& ﬁb@é&s&h% FFocessor
bl ock di agram of Node B 110, "whi ch may be one of th

aH gheBstorage Ftn@hum myy trpgide Mo de @SI;QLO Thg ASIC may remde in a user
%rans[n tlte qg Ver 038 na adi o di id
AR chr e SRR beme Goio SEREI leidg medium may reside as

ﬂfsél@%sd?oﬁ{ﬂoﬁ@tﬁﬁ ir0d Lk tckdkil may perf or m vari ous
functions for comrunication with the UES.

Cont r b1 e 9rpeisexswplaroderignay thal faerctionp desesihed pray dedaplemented

et A B B 0 S TS TR OLSERE Xt glgpgicd in

pEywat,ahe fipicagiisamuyg belewraaneh @atansitedNovdeashbnkld. 1{1@6 Tifructions
Those of skill in th rt ul d _under st a t hat

PHCBION & rFORMY! eérf@%f*?b@‘ W&ﬁp ?%P%@ﬁfﬁagg? asm?faa dfigludes both
eémﬁu&arsk&sgfe Qhedi fdn@r €0t BRRRG O9E&S ﬁﬁﬁldhfgc hal dHR8um that

For exanpl e, data, instructions, conmands,
fawﬂmtnatralmﬁer oi agammmltermmgams@?m@ms Dleando elmtb@r t Aagtorage media

b f d th h th b d )
BB B pRC BRHERRS frely iaf Bah el e fED e EnfiraliyBed B specia
}’9@1’158&) corBanet | Byf wey 4% REmPR! bh€ 88 linfRtibe aduchi @nfwit@readable
particles, or any conbi nation thereof. [ 0078] Those of

m@mal Camsplﬂd)rfsa R&ﬁ\z‘lr EEPROM ¢ GRERONE oy atticpgptical disk storage,
h Hesﬁtcr(ﬁgk Vtra 8 %l 8ﬁler ngrgéﬁc stgrr%%g d&vicess bf gri’lyh(t)tﬁﬁr r%ec?iurn that can

OI' t esde cri I'n connectl Oh

o¢ seddas ualey be stotddo¥yd P gtdipbedemtad iasheefosa of dit@ctions or data
har dwar e, nmput er software, or conbi nations of both.
afal%uréfaam%/thar P‘t‘}é?? APESTHi Y 4 a@r&rér@ﬁwa@mwwa gurpose computer,

Hla Ll @EPEB g@cﬁi BM o5& B?bc%ésloyswl g& connect onvls properly

onent circults,
tmand d eemputleecbadhmv megmmer Ed)ﬂ orampld, a“rthﬁ sccftwarla & nransrmtted from a
f unpctionalit [ [

et her such f.unctionali [ } )
Qe %gthﬁlalfea%%? SOWEC UgiRg MP%X@eﬁi%d é%abamwt grble, twisted
Bﬁf tdigitdl *hbRABH 1GRE (DM ) 2w FE1R § RIS Bdulh | %s iTRRS&E Fadio, and
on thé overall system Skilled artisans may i mpl ement

mhaodess rthiye thef coracidl aablel fipei nptiarcytlagtwistyd phoy Dédelor wireless

cC ﬁltlollggl'iesa guc%peps 1n%r%}edo ?ddlg ua%nd rmcrgowave are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined

herein may be applied to other variations without departing from the scope of the



I mpl ement ati on deci sions should not be interpreted as
causing a departure fromthe scope of the present

waoele@sloassss e. [ 0079] The various illustrative |pgi/vat007/079572
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bl ocks, nodules, and circuits described in connection

with the disclosure herein nmal8 be inplenmented or

perfornmed with a general purpose processor, a digital
disglogire pr Bloss stor disDSR)re iamoappkndsedt foobe dipetidf focthe examples and

integrated circuit. (ASIC, a field pragramuable gate .
UGS FeBthe! bt s gt Semsbiiand g qRgRe LRt with the
Eﬁﬁﬁﬁﬁﬁ@mﬂﬁk%lRﬁuﬁ&ﬁﬁ§h&k@hm%ﬁ9iC, di screte hardware

conmponents, or any conbination thereof designed to
performthe functions described herein. A

e BRI CHRIBEIRE o ovescor may bo any

conventional processor, controller, mcrocontroller,

or state machi ne. A processor may al so be inpl enent ed
as a conbi nati on of conmputing devices, e.g., a

conbi nation of a DSP and a m croprocessor, a plurality
of m croprocessors, one or nbre m Croprocessors in
conjunction with a DSP core, or any other such
configuration. [0080] The steps of a nethod or

al gorithm described in connection with the disclosure
herein may be enbodied directly in hardware, in a

sof tware nodul e executed by a processor, or in a

conmbi nation of the two. A software nodul e may reside
in RAM nenory, flash nenory, ROM nenory, EPROM nenory,
EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage nedi unknown in
the art. An exenplary storage nediumis coupled to the
processor such that the processor can read infornmation
from and wite information to, the storage nedium In
the alternative, the storage mediummnmay be integral to
the processor. The processor and the storage nmedi um
may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conmponents in a
user termnal. [0081] In one or nore exenplary

desi gns, the functions described may be inplenented in
har dware, software, firmmare, or any conbi nation
thereof. If inplenented in software, the functions may
be stored on or transmtted over as one or nore

i nstructions or code on a conputer-readabl e nmedi um
Comput er - r eadabl e nedi a i ncl udes both conputer storage
medi a and conmuni cation nmedi a i ncludi ng any nedi um

t hat



facilitates transfer of a conputer programfrom one

pl ace to another. A storage nedia may be any avail abl e
wore@Ba3shat can be accessed by a general pur poBET/082007/079572

speci al purpose conputer. By way of exanple, and not

limtation, such conputer-realtabl e nedia can conpri se

RAM ROV EEPROM CD-ROM or other optical disk

storage, magnetic di sk stoldgelMdB ot her magnetic

storage devices, or any other nediumthat can be used

to carry or store desired program code neans in the

form of |hg5&@9&hg@§0§@ngﬁga structures and that can

be accessed by a general - purpose or speci al - purpose

conpu@telreastotvneap@eﬁcﬁémam getcpoige dafa g@ecﬁyaat fpmq@@% and to adjust

ghanne SR Elty i Oé ?ﬁé&c{%&g %tglrb%rnthg n%q%lvep %?se?h n-th gf%Ft rrmned data

aaumggmﬁn1tted froma website, server, or other rennte

source using a coaxial cable, fiber optlc cabl e,

twi st aencpriry counley todhe atipaé pRoppiocessele (DSL), or

W rel ess technol ogi es such as infrared, radio, and

m crowave, then the coaxial cable, fi ber opti c cabl e,

twi st 2d pailhe afBiratuoof mﬁafmlles&eieﬁchiecdt dgisesnesprobesasr determines
infrared, gadlo and %f ve are |Pcluded in the C

dif | ARHENPBFd IiSIRTOITY SROKE PrEvalE, Toasa JacEigdice pBj yasi-periodic
HrRshHdesh CWPAGEVE %@ncfs%ls ih %Stfrﬁe g/'lrﬁﬁ)w Qgﬁﬁ&é’lch@kﬁ&ted packet
dlgltal versatile disc (DVD), floppy disk and bl u-ray

dmselaﬂémspdu@Kﬁlng@mmgonsgbad@mdmnavamhagnet|calIy,

whil e di scs reproduce data optically wth | asers.

Conbi nati ons of the above should al so be included

W t hi Bt heTaE apgar@his €0 TRIET, IeRGaR! B B Wa8: ohOPRREssdNSuspends
previous description of the ‘di sclosure is provided to
eRAbERorting fgre pedetokmined dima petiaal aftqr qopreptik deendingse packet, and

d

b mPL 6 B 38 AR PR R0 i 11 ea

in the art, and the generlc principles defined herein

may be appl jed to other variatjons w thout departing

from the séBp@pRraiih@dickimobuyieremiiig at dopgt alilesewoaw% suspends

gsﬁgéqogl%gﬁgf%t%ﬁﬂg Qi gn'an%% ?tg'ltglg tréocla e? )g(%g%’;dr g% d@aﬂﬂet in error, and
MaBMt CQt apportog sifiet enhding tahntdadivp rachnxbvplleégemrd (DNWEK) for the
i}ures di scl osed herein. WHAT IS CLAI MED | S: CLAI M5
Rm3 appar atus conprising: at |east one processor to
determ ne data activity at a receiver, and to adjust
channel quality indicator (CQ) reporting by the
recei fer babedpmmatuhef deined nivherdindt at least one processor sends CQIs

at a first rate when data activity is not detected, and sends CQIs at a second rate faster

than the first rate when data activity is detected.

6. The apparatus of claim 5, wherein the at least one processor declares data
activity is detected when signaling or data is received, and declares data activity is not
detected when no signaling or data is received within a predetermined time period of

last received signaling or data.



activity; and a nenory coupled to the at |east one
processor. 2. The apparatus of claim1l1l, wherein the at

WO e@s3wsie processor determ nes data activity PEEES2007079572

expected packet arrivals for a periodic or

quasi - periodi c transm ssion t2) the receiver, sends

CQs in a tinme wndow around each expected packet

arrival , ahte sppgpetnsdof @Qinr épwhticngthguitsicae amke prheessor resets a

.me wi ndow., 3. The apparatus. of claiml, wherein the

P S BraciBReC SO B nb ee Hauhe Rl ooived. and

BERAS! @ftMhARGyliL NB R|CHQAdyIRitRE tifRF E8fitcky decoding a

packet, and résunes CQ reporting at the end of the

predetermned tine period. 4. The apparatus of claim

1, whegreinhe at |east .on r ocessor, suspends .

repor b1 ng A Sk SRl B PR R R RE e gperates ina

deestingsod patddlsidm (BTXYmod) de@izalas ol durBRODTIXNON periods

after sending a negative acknow edgenent (NACK) for )

when gafglastivity is mfedctgsindy andisengs QL dwring ES\TRQr rind HRFF periods
-pr or sends CQs at a first rate when

g@%ﬁ%@ﬁ@{l@y@@%ﬁ% " detected, and sends CQs at a

second rate faster than the first rate when data

activity is detected. _ 6.. The aratus of claimb5,
wher ePn” t h&hgaPnagaids Of)ﬂémbﬁoﬁ’ggrg@rtﬁa at |eaptame papgessor sends CQIs

AcC Yt tr¥rel 910 ARERE IR DNE NS h 4s i vigenOlat £l Q@tﬁfiﬂgsis not detected, and
recei ved, and decClares data activity is not detected

windm (Y 9 gnedond gatorfadet than therfeserateechdmtrfigntha DTX ON and OFF
redet erm ned t.ine. peri of last received signaling

E?rl%gt .69.datﬁf?§h‘ci]&b§r(§¥eﬁ§egof claim6, wherein the at

| east one processor resets a tiner to the

predeterm ned time period when new signaling or data

i s red@i ved methad geppasies data activity is not

det ec e t.iner, expi.tes . The appar at us of

cl ai maﬁt,gmmglge%a% Chég\z?t%%géltvgroﬁ%@pr ocessor operates

in a adjssgtdhameslsubligrsdicast @QI) RIpOxrtifD e thesietdger@b&d on the
only during DIX ON periods when data activity is not
defeseipedidaty pefivdynds CQ's during DTX ON and OFF peri ods

when data activity is detected. 9. The apparatus of

claim8, wherein the at |east one processor sends CQs

at a first Thatretrmddfdlaimrig, vhecdfXe aijugperg OQbrepbeimg comprises

data activj.ty is not detected, and . : .
suspen(ilng 6(31 reportqng for a prea(lieterrnmed time period after correctly

decoding a packet, and
enabling CQI reporting after sending a negative acknowledgement (NACK) for

a packet decoded in error.

12. The method of claim 10, wherein the adjusting CQI reporting comprises
sending CQIs at a first rate when data activity is not detected, and
sending CQIs at a second rate faster than the first rate when data activity is

detected.

13. The method of claim 10, wherein the determining data activity comprises

declaring data activity is detected when signaling or data is received, and



sends CQs at a second rate faster than the first rate
and during the DTX ON and OFF periods when data

W@eaBwsesys i s detected. 10. A nmet hod conpri si ngPCT/US2007/079572
determ ning data activity at a receiver; and adjusting
channel quality indicator (CQ) reporting by the
recei ver based on the determ ned data activity. 11.
The ndtdchgoflate laativtyl @5 nothdetedted henady sighalimg @Qtata is received

reporting conprjses suspendin reparting for a
BB E Wi FRERe] REC perong oo e Y SRR it dl ng a
packet, and enabling CQ reporting after sending a

negati ve acknow edgenment (NACK) for a packet decoded '
in ertdr. The neHedmwéchod 18f wherainnthd adjusting €Qhreppéing comprises

201 05L0 00 SR8 FOTRY P B EOTT8, 0 Ehyfrios when

gandiingtyGhst dteciedsesdnd rate faster than the first

rate when data activity is detected. 13. The nethod of

cl ai nending Halseduping AT % EMerd AFR gededsavin daq qapivity is detected.
conprises declaring data activity is detected when
signaling or data is received, anddeclaring data

activify i annppardesectedsimppen no signaling or data is

received within a predetermned tine perjod of |ast

recei U‘@EI“#OQH%{‘FWQE](S aEPa*’(CH.Vlt‘Z[?;t.“Pﬁ%Wﬁ‘gP‘FA)d of claim

10, WARRSY fortdugy st LakAdR® oty liR@ekb ORBGIHEShy the recei
sendi ng C(Jsl,r Qﬁr?lllsy %uri ng g‘i sct%nlti nuougegf)afhggm' sgi oyn ¢ reeeivel
baTKpn O grerinonks] dettreactiddtya activity is not detected,

and sending CQ s during DTX ON and OFF peri ods when

data activity is detected. 15. An apparatus conpri sing

nmeans, forheeiphatii 68 Had 18 twhekdiy Bb RcdrBC &Y 8djusting CQI
and nmeans for adjusting channel quality indicator
[oortngreopwrséng by the recei ver based on the

Sece MR B REAY <, Ll P BARs BA P st

€' nea i ng repor
corbqetlly slecoding a packet, and
means for enabling CQI reporting after sending a negative acknowledgement

(NACK) for a packet decoded in error.

17. The apparatus of claim 15, wherein the means for adjusting CQI
reporting comprises

means for sending CQIs at a first rate when data activity is not detected, and

means for sending CQIs at a second rate faster than the first rate when data

activity is detected.

18. The apparatus of claim 15, wherein the means for determining data
activity comprises

means for declaring data activity is detected when signaling or data is received,
and

means for declaring data activity is not detected when no signaling or data is

received within a predetermined time period of last received signaling or data.



means for suspending CQ reporting for a predeterm ned

time period after correctly decoding a packet, and
wore@nas3des enabling CQ reporting after sendi NnBCHUS2007/079572

negati ve acknow edgenent (NACK) for a packet decoded

in error. 17. The apparatus of2 cl ai m 15, wherein the

nmeans for adjusting CQ reporting conprises nmeans for

sendi h® CQrbe adpparafusr ef dlate 1Hhevhedan athaciearst Yori sdjngting CQI

detected, and neans for sending CQs at a second rate

FROER CHRASthe first rate when data activity is

det echRghs I3 schBRgaPOHN 8hiySdeing iRtARtthaousiERGhiBsi&NEDTX) ON
neans for determning data activity conprises neans

poroddedicardetagictinitaisaot detcetgd.iagddet ect ed when signal i ng

or data_ls.receive and. r ring. data o
et i vreghsTer REREC QP ARSI TR BT gopgorivie i
teeqeyed within a predeterm ned tine period of [|ast

recei ved signaling or data.19. The apparatus of claim

15, wherein the neans for adjusting CQ reporting

conpr hges r [ v _during
di sco%?‘i nu%ﬁ%ﬂﬁjpgeggnéé}ﬁgg } gf)%?“%ﬂlg%%rl ods when dat a
act i vednputsr-reatiatdemedivedcongnibingeans for sending CQ's

during DTX nd OFF peri ods en data activity is .
detected. 29 CRBE O ﬁ%ﬁ?tmaﬁ d413 syt Tt girprgiver: and

conput er - r gadafl e, (R HD BRFL: 3 B8usCALEnd YuakBURLRStor (CQI)

a conputer to determne data activity at a receiver;
epdrtngdy theorecciaasbasgd v éheatehqrotiad datr ativilgt channel
guality indicator (CQ) reporting by the receiver
based on the determ ned data activity. 21. The

conpuber PrRYrRMMRERAMeLraaf wbdicMo?Oslainh€0, the computer-readable
conput er -readabl e nmedi um further conprising: code for

sedeinniyrthhecarepipingr to suspend CQ reporting for a

code for causing the computer to suspend CQI reporting for a
predetermined time period after correctly decoding a packet; and
code for causing the computer to enable CQI reporting after sending a

negative acknowledgement (NACK) for a packet decoded in error.

22. The computer program product of claim 20, the computer-readable
medium further comprising;:
code for causing the computer to send CQIs at a first rate when data
activity is not detected; and
code for causing the computer to send CQIs at a second rate faster than

the first rate when data activity is detected.

23. The computer program product of claim 20, the computer-readable
medium further comprising;:
code for causing the computer to declare data activity is detected when

signaling or data is received; and



predeterm ned tinme period after correctly decoding a

packet; and code for causing the conputer to enable

w@eHosagses ti ng after sendi ng a negati ve acknowPerysrpemo79572

(NACK) for a packet decoded in error. 22. The conputer

program product of claim 20, 2he conputer-readabl e

medi um further conprising: code for causing the

conput er t codeefod c@@isg dlic aorhplutst ta deadanshdate deﬁ\aty is not detected
I Vi not etected .code for, causin

t t
BB etierdintonn dee & Geeincd apfi s aRecEasPel Yimtimerng of las

fdcbiobd Lighglinphpnlagat @ activity is detected. 23. The
comput er program product of claim20, the

conput er - readabl e medi um further conprising: code for

causi th er to decl ar at-a actiy t
et ectla whih SRENET, GBeBR” eRidicr ) My s impyerreadavi

ﬁ@ﬂluﬁaﬂﬁﬂhegcddqﬁqsmgmuter to declare data activity is
not detected when no signaling or data is received
wi thin a pfedseios casie the; penmpesitadend (Qls onhedwingediscontinuous

t of
EERR PP Oheripd: whISGREIANIAT, RO ARERAFUCt ©
conpri si ngeodeofide chwsing thesiongputdreo cemp GHds dtuong BAK OQ snd OFF

only di sconti puous transm ssion (DTX) ON
Periqds a@ewqigﬁa&gmyg fftedy is not detected; and code

for causing the conmputer to send CQ s during DTX ON
and OFF periods when data activity is detected. 25. An
appar ab.us comppargfusgomatisingast one processor to

deterni ne data activi at are and to ad
r epor £ F?gsto?n “niRrrt & 4o o f‘?tbvr\tyb?f %ﬁ%ce}veé&e?%ro adjust
kpsrrheosr t@ndedte Mhiethaded By ant irvdciver RN 8n TRMBEN¥rmined data
coupled to the at | east one processor. 26. The

apgpavatnds of clai m25, wherein the channel state
o IRLRR SRR 3SR BNk eBRL pRa gl ehannel ‘quality

i ndi cat or ng cont i ndi cation

26. The apparatus of claim 25, wherein the channel state information
comprises at least one of channel quality indicator (CQI), precoding control indication

(PCI), antenna selection information, and rank information.

27.  An apparatus comprising:

at least one processor to receive channel quality indicators (CQIs) from a
receiver, wherein CQI reporting by the receiver is adjusted based on data activity at the
receiver, and to send data to the receiver based on the CQIs received from the receiver;
and

a memory coupled to the at least one processor.

28.  The apparatus of claim 27, wherein the at least one processor sends a
packet to the receiver, receives no CQIs for a predetermined time period after the packet
if an acknowledgement (ACK) is received for the packet, and receives CQls after a

negative acknowledgement (NACK) if the NACK is received for the packet.



(PCl), antenna selection information, and rank

information. 27. An apparatus conprising: at |east one
wW@r@sm3ses to recei ve channel quality indi cat oPGT/USITY79572

froma receiver, wherein CQ reporting by the receiver

is adjusted based on data acti24ity at the receiver,

and to send data to the receiver based on the CQs

recei 9&d f Thenappeeatne o€ icleem; 27arvcheacinmeino atylees uplegriotassor receives

at |.east ane processor.. 28, The.apparatuys of ,claim .
6o Gk P Fate P TSV MRt BB S aRueCiacth e Reoeiver,
bl FREIVELCOIYRa scCOEEHYERSRP tHatBe TiRk rac POROGEETWNE I hen data
time period after the packet if an acknow edgenent

GAeKy 1§ detecteditibeirecoivet. he packet, and receives CQ s

after a negative acknow edgenment (NACK) if the NACK is

recei ved for the packet.29. The apparatus of claim 27,

wher e t hehat agprasis @TecRIMCePsavhdréfeticescddIes Bperdtes in a
first rate fromthe receiver when data activity is not
diee@iingeusatrapyiaisyiar (k) mpdg, paé eviasincthes atadCagt one processor
RSB0 CE, Bal Yl BERTOIIEplS B 2 EgNap iR Buta acivity is not
decacd er the30ceildreamppreatu € Qif datiag M2 ONvaed @HF péréods for the
recei ver operates i.n_a discopti nuous transm ssion

[BTXST Yrodedata A vk dt %‘Ftﬁ“?‘ﬁ%t tg? I9CE'YSt one processor

receives CQs only during DTX ON periods for the

recei ver when data activity is not detected at the

recei ¥er, anmdethededrapssi@f)l s duri ng DTX ON and OFF

periods for the receiver.when d ctivity is. .

ot ectaaviie FRgmEEBMIS) ndGSoraTLBURC ol dyricdivey, wherein CQI
FePeRING UYAhE RRBRE} is%%ﬁﬂsteaxbasda%nc@wwiv(@@l the réde@t;aind

recei ver, wherein _reporting by the receiver is

adj ussadingadatatoshe tasiacniaspd P aied%/QlSﬁ@qu‘@éefmI@ the rgepdver.
sending data to the receiver based on the CQs

received fromthe receiver. 32. The nethod of claim

31, WREr ei Mh¢ heetheh difngaidat3d, twhekdie thecRhiiap oMb i theSreceiver
sendi.ng a packet to the receiver, and wherein the
FUIBRIISES Hgnatey & mrekih e He Fessirey end cupein dBe recstvang, C(RYs from the

predeterm ned tine period after the
%gglgggq 15}2[3§ﬁsaacknowl edgenent (ACK) is received for the

packeteceimig no CQIs for a predetermined time period after the packet if an
acknowledgement (ACK) is received for the packet, and
receiving CQIs after a negative acknowledgement (NACK) if the NACK is

received for the packet.

33. The method of claim 31, wherein the receiving CQIs from the receiver
comprises

receiving CQIs at a first rate from the receiver when data activity is not detected
at the receiver, and

receiving CQIs at a second rate faster than the first rate from the receiver when

data activity is detected at the receiver.

34. The method of claim 31, wherein the receiving CQIs from the receiver

comprises



receiving CQs after a negative acknow edgenent ( NACK)
if the NACK is received for the packet. 33. The nethod
w@R008l03g8me 31, wherein the receiving CQ s fromPE¢EUS2007/079572

receiver conprises receiving CQs at a first rate from

the receiver when data activily is not detected at the
receiver, and receiving CQs at a second rate faster

t han tdeeiving €Qly atlg duriom disventimees vensmission dBXIX) ON periods for
ctivity iis detected at the receiver. 34. The net hod

B resciy gt St Bt fSear Tl e pdhn « ne

r ecei ¥REivERTONIS 88iSE BT TN &R DIINbYridHerfoPGhe receiver when data
di sconti nuous transni ssion (DTX) periods for the

pastvely vedetogiedhatdhe eecaioti.vity is not detected at the

receiver, and receiving CQs during DTX ON and OFF

periods for the receiver when data activity is
detected at the receiver.



