2 9 NOV 2005 METHOD FOR DETERM NI NG WVHETHER TO PERFORM LI NK ARAPT#M N
WCDIVA COVMUNI CATI ONS FI ELD OF THE I NVENTION 5 The present invention r es
to wi deband code division multiple access (WCDMA) comruni cation. More
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per 20 signaling period) can be selected for each user. For exanple, in
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10 In the so-called HSPA (High Speed Packet Access) method
of wideband code division multiple access (WCDMA) mobile
phone communication, a number of different coding rates can
be used. In addition, multi-level modulation can be used.
Link adaptation is a method in which modulation and coding

15 schemes by which a base station communicates with a user are
adaptively selected based on the existing signal conditions
being experienced by the user of the cellular communication
system. By using link adaptation, an appropriate coding rate
and modulation level (number of bits transmitted per

20 signaling period) can be selected for each uger. For
example, in ordinary quaternary phase shift (QPSK)
modulation, one can transmit two bits per phase transition,
using four constellation points, with the amplitude remaining
constant. With 8PSK, there are eight constellation points,

25 making possible transmitting three bits per transition. With
quadrature amplitude modulation (QAM), the amplitude can also
be changed. For example, using 16 QAM, there are four
possible phase values and four possible amplitudes leading to

sixteen constellation points.

30 The prior art teaches changing coding and modulation

based on a pilot signal level indicating a S/N ratio (i.e.




| 2 9 NOV 2005 the coding and nodul ati on bei ng changed basqygoN?g ﬁ@g
nmeasurenment of the pilot signal). In response to an indication of a or
S/Nratio, the prior art teaches as one response changing to a | ower

nodul ation | evel or to stronger 5 coding (nore robust) and conversely in
response to an indication of a good S/Nratio. One problemw th the prior
art solution is that the pilot signal neasurenent includes several sources

of error a . I ed i.n the prior ari to.decide what 10
li nk adag%lgt ?%rclltl?% %Jar%{e) %%Maﬁﬁoﬂo%%l%t%? e@a%’?%ﬁ 8F1 § Saﬁl | because
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20 conmmon pilot channel (CPICH) quality. What is needed is a robust and

fast Iink adaphat ipedbie Redal agve Forids ey 8o1BRiLE RRORRLEOPHYNI cating

via a wreless comunication systemallow ng coding rate and nodul ation
| evel toPheOtngigER! Meammeneuichidon o6veyal easursashofiseHEDPA, a

varies L aeal Ty A e erRr i (Por b e s R eRE  hsoeny
i s a0 nmethbdorsgptatden Snaake n{itdany) vdeeshentt werhopalkeiphbaelyi s
transm t{;kng %Ed@dééﬂbﬂtéhé“ﬁéﬁ?”géésf%ﬂéWEE%BQ&?r £8¥GEXample, the
algorithm may select the wrong modulation and coding set
(MCS) if there is error in the pilot S/N’meaéurement (or
other similar measurements, such as an Ec/I0 or Eb/I0
15 measurement, which are both measurements made on the common
pilot channel, CPICH, Ec/I0 standing for energy per chip to
interference ratio, and Eb/N0O standing for energy per bit to
interference ratio), or in case of an error in the prior art
measurement of the HS-DSCH channel gquality instead of the
20 common pilot channel (CPICH) quality.

What is needed is a robust and fast link adaptation
methodology for use by a mobile phone communicating via a
wireless communication system allowing coding rate and
modulation level to be changed. In some communication

25 systems, such as HSDPA, a fixed power level is used for HS-
DSCH, but for other the power level varies. Ideally, what is
needed in general (for systems other than HSDPA) is a
methodology that is not limited to use when the mobile phone
ig transmitting at either its maximum or minimum power level,

30 but one that can be used when the mobile phone is

transmitting' also at any intermediate power level.




30 but one that can be used when the nobile phone is transmttihg qusgmgt
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Accordi ngly, the present invention provides an apparatus and correspondi ng
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second comminication device, an indication such as a signal
to interference ratio (8IR) estimate, the method including
the steps of: recording at least one first indication of the
gquality of the signal as received by the second communication
15 device; providing a second indication of the quality of the
signal (such as an SIR target value provided by what is often
called an outer power control loop) based on the at least one
first indication of the quality of the signal; and deciding
to perform link adaptation based on the second indication of
20 the quality of the signal (the decision based for example on

a history of the SIR target values received from the outer

power control loop).

In a further aspect of the invention, the first
indication of the quality of the signal as received by the
25 second communication device is a SIR estimate, as mentioned

above, or an acknowledgment/ negative acknowledgment
(ACK/NACK) signal.

In another further aspect of the invention, the second
indication of the quality of the signal as received by the
30 second communication device is either an SIR target value, a
changed SIR target value, an ACK/NACK signal, or a signal
derived from a series of consecutive ACK/NACK signals. 1In

some applications according to this aspect of the invention,




I n anot her further-aspect of the invention, the second indicafidmymf Zgw
quality of the signal as received by the 30 second conmuni cation devic s
either an SIR target value, a changed SIR target val ue, an ACK/ NACK

signal, or a signal derived froma series of consecutive ACK/ NACK signals.
In some applications according to this aspect of the invention, 3 2 9 NOV
2005 the decision to performlink adaptation is based on whether the SIR
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e decision to perform link adaptation is based on whether a

predetermined fraction of a predetermined number the SIR
target change commands are either to increase the SIR target

15 or to decrease the SIR target.

In still another aspect of the invention, the first
commulication device is selected from the group consisting of
a mobile station and a base station and the second
communication device is the other device in the group

20 consisting of a mobile station and a base gstation.

In_still yvet even anothexr asgpect of the invention, the
first communication device or the second communication device
perform one or more of the steps of recording at least one
first indication of the quality of the signal, providing a

25 second indication of the quality of the signal, and deciding

to perform link adaptation.

In yet still even another aspect of the invention, a
radio network controller (RNC) performs one or more of the
steps of recording at least one first indication of the

30 quality of the signal, providing a second indication of the

quality of the signal, and deciding to perform link
adaptation.




first indication of the quality of the signal, providing a 25 28ckpy %005_
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The aboveé and other

becone aphar satohfomcanterisataca iRr-itle 1d6 sthsrIUeRtofelaid efepr)
desglLd' pt(i)gnbgggﬁent ed in connection 20 with acconpanying draw ngs, in
whi ch

error rate (BLER) or corresponding statistic

collected over a predetermined time period.

The method of the invention has as one advantage that it
is not susceptible to measurement errors since no
measurements are made, the method relying on quality

15 indicators, such as CRC checks, instead of SIR measurements.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the invention will become apparent from a consideration of
the subsequent detailed description presented in connection

20 with accompanying drawings, in which:

Fig. 1 is a block diagram/ flow diagram indicating the
well-known downlink closed loop power control, which
provides information used by the invention to determine

whether or not to have a mobile perform 1link adaptation;

25 Fig. 2 is a flow chart for one decision process
according to the invention used to determine whether to

perform link adaptation;

Fig. 3 is a flow chart for a second decision process
according to the invention used to determine whether to

30 perform link adaptation; and

th




Fig. 1 is a block diagrami flow diagramindicating the mell-?q?wﬁvmﬂ%gink
cl osed | oop power control, which provides information used by

i nvention to determ ne whether or not to have a nobile performlink
adaptation; 25 Fig. 2 is a flow chart for one decision process according
to the invention used to determ ne whether to performlink adaptation;

Fig. 3i1s aflowchart for a second deci sion process according to the

i nvention used.to determ ng, whether ta 30 petform]|ink adaptation; and 5 2
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Fig. 51is bloc% diagn%géﬁ%!ow di,agram show ng signal 5 quality contro
accor di ng tB%hh° d ATAMEN SIR estimation, outer | oop power

control, and |jnk qg%z%%gn decisions are all performed in the nobile
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| oop power control _are perforned |nsfhe nobil e statl on, aptation
deci si ons afEtaBaEionn CREFadech mawsr rtrdli sand obkokli adrpindtibow

di agr am sNORkBSs$bfBabre Q4! ot Ad!s AN dhi9i 10 S0, erBedi ment i n

which SIR 15 estimation and odter | oop power con aré perfornmed in the
nmobi | e statiom;pnds | { Hkddapt 3t Cic§i .ar s r.adi_Q networKk
control | er (RNC)?{E1 and Fi g. gk, 4 %?%%ﬁ?d?gér%’;?f%ﬁﬁfgﬁf |é°é‘Jrlg’r%a ssﬁﬁ%‘aﬁg si gnal
qual ity conf#slibFcepataylt ecaprshibayitermn i emiwbd fhe®t Rin which SIR
10 estimation and cuter loop power control are performed in
the moblle station, and link adaptation decisions are made

in the base station;

Fig. 7 is block diagram/ flow diagram showing signal .
quality control according to an embodiment in which SIR
15 estimation and outer loop power control are performed in
the mobile station, and link adaptation decisions are made

in a radio network controller (RNC); and

Fig. 8 is block diagram/ flow diagram showing signal
quality control according to an embodiment in which SIR
20 estimation or BLER or BER monitoring is performed in the
mobile station, and outer loop power control is made in the
RNC or base station, and link adaptation decisions are made

in the mobile station.

BegT MODE FOR CARRYING OUT THE INVENTION

25 The invention as described here is concerned with link
adaptation to improve the quality of a downlink (from a base
station to a mobile), but it should be understood that the
invention can also be used to improve the quality of an
uplink (from.a mobile to a base station). The roles of the

30 mobile and the base station (or other network elements) are

merely reversed.




20 estinmation or BLER or BER nonitori ng Is perforned in the mot} Ee}qaijagmgn
and outer |oop power control is made in the RNC or base station, and link
adaptation decisions are nade in the nobile station. BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON 25 The invention as described here is concerned
with link adaptation to inprove the quality of a downlink (froma base
station to a nobile), but it should be understood that the invention can
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For downlink power control, the quality measurements

{(i.e. quality’monitoring, via quality indicators) used to

15 determine how to adjust the transmit power for transmitting
to the mobile are performed in the mobile. Outer loop power
control can be made in the mobile or in the radio network
controller (RNC) for the serving base station based on
information passed to the RNC via the serving base station.

20 Outer loop power control can also be made in the base station
based on inﬁormation passed to it by the mobile. Referring
now to Fig. 1, in the inner loop (alsc known as the fast
power control loop), a downlink (DIL) signal arriving at the
mobile station transceiver 11 is tapped by a module for

25 performing signal to interference ratio (SIR) measurements
(or some equivalent measurement). The SIR measurement module
compares the SIR of the DL signal to an SIR target, and based
on the comparison, issues a power control command to the
serving base station transceiver 12 to increase or decrease

30 transmit power. The power control commands are multiplexed
with the uplink signal and so transmitted to the base station
transceiver 12. The demultiplexer of the base station
transceiver extracts the power control commands and provides

them to its power amplifier. In the outer loop (also known




controller (RNC) for the serving base station based on infor B} iNgw Q@ed
to the RNC via the serving base station. 20 Quter | oop power control n

al so be made in the base station based on information passed to it by the
nobile. Referring nowto Fig. 1, in the inner loop (also known as the fast
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transceiver 11 is tapped by a nodul e for 25 performng signal to
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| oop (the so-called inner
Although a fast power control loop (the so-called inner

loop) is shown and described in Fig. 1, the invention in no

way makes use of a fast power control loop. The invention
15 wmakes use only of either SIR target incfeasa or decrease

commands provided by the outer loop, also called the slow

power control loop, or ACK/NACK signaling,'as described
below.

Now, according to the invention in the preferred
20 embodiment, link adaptation is performed by the mobile (i.e.
the coding/modulation level is changed) in each of the

following events.

1) The SIR target reaches a predetermined maximum or

minimum value.

25 2) The SIR target is some predetermined amount below

(above) a maximum (minimum} SIR target.

3) A predetermined change (positive or negative) in the SIR

target is detected.

4) A predetermined percentage of some predetermined most
30 recent SIR térget commands are commands to alter (increase or

decrease) the SIR target used by the base station.
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application being descri nprovi ng t he qu
downl i nksta§ipn) thbenbbsleest@ttabmor{o(rorthm(RNQNCmtdtegm.“setfsttateh on) that

knows themift Lecagl andshow,) %x% Uha 1tnd MEOH &1 1008, Bover ©

control 1s nmade e ne ) the
base st al¢ohde owhaheSENQfaan 1&n@:naldatptatﬂ]33n rpitgkei {Wedn eash deveighR

make (W ey PRERCoERNEl e Bre kTS Sacth ot Ghel Baseis (b Aor ¢ he
RNCE Oc ardidife et ee nvhatwhahkl bdlepadanicat itdie thshimbi dieosh@Uhskdalke; and so
signal the mobile. If the outer loop power control is made in
the mobile sfation, no signaling is needed, but the wobile
station already has the SIR information needed is already
available. No matter where the link adaptation decision is
15 made for downlink quality control (in either the mobile
station, the RNC or the base station), link adaptation
decisions (as opposed to the information used to make the
decisions) are signaled to the base station (unless the base
station makes the decisions, in which case the decisions are
20 known to the base station) so that the base station will
change its MCS accordingly. The particular changes the base
station is to make to the coding/modulation level when any

one or more of the above events occur are not the subject of

the invention.

25 In the foregoing description, it has been assumed that
the outer loop power control is made for a shared packet
channel (i.e. the downlink shared channel DSCH or the high
speed downlink shared channel HS-DSCH) {i.e. the quality

- control is for a shared packet channel), based on quality

30 dindicators derived from signaling over the shared packet
channel. The same decisions (for the same shared packet
channel) can also be wmade based on the associated dedicated
channel DCH. (The associated DCH is an ordinary dedicated

transport channel; it is power-controlled using closed loop




signal the mobile. If the outer | oop power control is made i N ooy | e
station, no signaling is needed, but the nobile station already has the
SIR informati on needed is already available. No natter where the link
adaptati on decision is 15 made for downlink quality control (in either the
nmobile station, the RNC or the base station), |ink adaptation decisions
(as opposed to the I nformati on used to nmake the decisions) are signaled to

t he base (" es a t ns, _in ich
case theP eC|S|ons e 35&Eﬁd%%§t a%% &%gggggigﬁPo%% hg OFRE BYSET
stati on wobp asishmgy ihes MCSafcdnahdgigr Whehpae&e&aﬂabaeeaegesibhe base
station ke t,0 the caodi ng/ nodul ati on e n ope or nore of
t he abové§e%%ﬁﬁgﬁﬁzln i# ré%‘t?@m@ﬁﬁﬁgc%sﬁFegthg Fﬁ@eﬁPl . “25PIn the
for egm ngsombexcmopfclmﬂ, fidr hesnbesn] aa5UPRE hBabceikitedouicer aheopsRaAVEGL
contr i s. made _f.or ared gﬁcket channel (i.e. the downlink_shared

chan | BRkAS Tk @ %%ﬁ%ﬁassﬁare&hehéﬁﬁae%sheeeﬁ)l -(i.e. the

quality control |s‘i a shared packet channel), based on quality 30
i ndi cators derifVHFaG Gf SFYTEEFRLVEVEIRt EBTSREr dBFEAEE O KEFFERSEThe sane

deci si ongofemddhe asatrmﬂs@a@gt@edsﬁt deehemeﬁl Lol deseaeedn%ﬂe based on
the associ ated dedicated channel DCH (The associated DCH is an ordlnary

dedi cat edUNGEIREp IR EgRRIateE semponEhetoAnEsEREE UsiDlg cal eesderssy 9 2
9 NOV 20Q8cR@vers T QYuaPoth iﬂ&léﬁﬁgrgtosﬁé LRQR 2R % 19 i QR Ut er

| oop and may be in soft handover wth several base stati or sectors.)
ThentQ he 3EmaEREraidicggeshevelyer al sope powmeystc Mt odcmfldr beontrol | i ng

the assogbalbRtddH afe HoPErdPradulBkhBlchtB A0 Yelftitded gions for the

shared channel
succe851on, a higher bit rate could be used. For example, an

up-indicator would be generated whenever an erroneous frame
is received, and a down-indicator would be generated whenever
15 a correctly received frame is received. Naturally, more

intelligent logic could also be used as events 3 and 4 above.

In one such alternative embodiment, for downlink quality
control the coding/modulation level decided on in making a
link adaptation can be based on acknowledgement/ negative
20 acknowledgement (ACK/NACK) signals generated by the mobile
station upon receiving the downlink signal transmitted by the
base station. The modules for determining what link
adaptation the base station should make can be implemented in

either the mobile, the base station, or the RNC.

25 According to an embodiment based on ACK/NACK signaling
by the mobile for downlink signal quality control, if a
packet is not correctly received, the quality of the downlink
is poor and the coding/modulation level should be adjusted to
compensate for the poor signal conditions. Preferably,

30 instead of making decisions based on only the most recent
ACK/NACK, the BS or the RNC makes link adaptation decisions
based on several most recent ACK/NACK messages. For example,
if certain fraction of recent ACK/NACK commands were NACK

commands, the mobile would use a more robust (lower bit rate)

10




I nstead of successive SIR target increase or decrease commarg ”%ﬁg
adapt ati on deci sion could be based on a function that generates SO t he
i ncrease (up) or decrease (down) signal quality indicators. |If severa
up-indicators 10 are generated successively, a nore robust MCS woul d be
selected. If several down-indicators are generated in succession, a higher
bit rate could be used. For exanple, an up-indicator would be generated
wheneverM@$. erComeeuselyamf ESceetahmeirammidh(ﬁﬂMtiﬂHHéEﬁdﬁiI@owa&Ebe
generat never %5 a co g/ celved frane is received. Naturally,
ARITrGEn bi &%y b

nor e PogF&CE8 &Faft SOK GRSy &R | n” one
such aI tmmapraeléﬁiagdhnﬁlgheﬁcobldowaltlendeililﬁ Hey sttt . t he

codi ng/ ulatlon I veI deci ded. on in makin | i nk adapt ati on can be
based o A£G ?f?eﬁt FoxEgEPPE 2 HCEC de Rferfisheqtak/NAGK) signal s

genekat Qﬁbb&aiﬂ&lﬁﬁbéfeofséﬁbb@%sli%”NVA@Re'c\Hnﬁ‘z&rIdbe HAnldNles Wl 5

transmitted by the base station. The nodules for determ ning what |1nk
adapt at i HReE $ake Lehei YrSsweuld keksedartsd ikl mentadin munkiethert t he

mobi | e, $hec-baseyst AbkOBomRLHHRE C; Lecording to an enbodi ment based
on ACK/ NACK si gnaling b? t ?8 rmggu or e@éwnl ink signal quality control,

if a packet 48 Bghr-eR" ERELLY jEEGE

poor and the codi ng}:m)du at&-lteor#l %vel shostuml;%l (f'tustedﬁ%}& ci%l\ogr%)densate for
t he poorﬁ%ﬁ(@%q?f{c%hﬁnﬁleng bpr sher holsg, ss:&ume’amtofpm ngigtedi si ons
basgg o h recen makes |ink
adapt at i %s?%ﬂgl% ased %ﬁfgg\%%@%%}sg%r e%c';%ech)t AC%I@%@ r%‘esJSa{lges.

exanpl e, pr¢¢eeermaeﬁ tradetemmiher ebertiheACKNACK dmnmld‘s)mr]eirﬂ@w

ComandsaadffalPh! £sVBHOM SRBREE (R bl WE AL SR 0 nd N OV

For

first two events described above, i.e. whether the SIR target
provided by the outer-loop power control has reached a

15 predetermined maximum or is close to a predetermined maximum
(within some predetermined margin), so that more robust
modulation and/or stronger coding is needed. If the SIR
target reaches or is near a minimum predetermined SIR target,
then link adaptation is performed in which less robust

20 wodulation and/or weaker coding is used, which would provide

a higher data rate.

Referring now to Fig. 3, the decision process used to
determine whether or not to perform link adaptation is shown
where the decision is made based on the third event described

25 above, i.e. whether there have been a number of consecutive
SIR taxget changes (or up/down quality indicator commands)
provided by the outer-loop power control, or a number of
consecutive ACK/NACK signals (which can also be considered an
up/down quality indicator command), in either the up

30 direction (or NACK signals) or down direction (or ACK
signals) in excess of some predetermined limit L1 (for up

commands or NACK signals) or L2 (for down commands or ACK
signals).
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MCS. Conversely, if a certain fraction (not necessarily same ' 2g ﬂw%%ff
recent ACK/ NACK conmands were ACK conmands, an MCS providing a highe t
rate woul d be selected. Alternatively a nore robust MCS woul d be sel ected
if a5 certain nunber of successive NACK commands are issued, and a higher
data rate MCS woul d be selected if a certain nunber of successive ACK
commands are issued. O course there is a correspondi ng enbodi nent based on

ACK/ NACK si gnaid tiogn r upli.nk signal 10 quality
control . Refer r?fr%rﬁ%nvé [%O‘g?%‘s éigt hg'dggﬁsﬁgﬁlsﬂp&g’f?% ¥Eddter ni ne
whet her sletfsmine par¢trer | onknotidept peirgbrins 13MeWaRRIR ie SR Grshap | S
made baseg,H0. té(}?% Cﬁ%é{%léwo events gescri bed above, i.e. whether the SIR
target provided by tHhe ou elrgl‘%%ep #EPdcBR; Foe Keurtdnevemta 15

pr edet er e ited rabwoz, | 5.6l OfRetBed Phede! LE RRAJTBXI e(déﬂt%m n sone

pr edet er nj rqin so that npre robust nodul ati on and/or stronger
codi n% i egéged‘g%g?? fgq HEORF Prevtges PUEbRES Ofr SIR fegged whenges in

pr edet er mirtdiSIthd angatr ARR dipPKcadsAt AbOY kS e %ﬁ@‘ad i el d ess
r obust Z%fm)d l.ati on_and/ or weaker %odi ngqi S use ??lmﬁltnch ﬁ“‘%"\gﬁ&%‘l’cﬁe a

hi gher d&ta T RS T MR wEien®lg) -3, the deci sion process used to
determ ne whether or not to performlink adaptation is shown where the
decision is nﬁe%@&&?t@%%?@oévéhﬂtdémth@@rﬁm, i .e. whet her

t here haeemtheBiieht\UMEISF OFf ©GPOS iV = r hanges _(or, yp/ down
qual i(]%y i ndi cator commands)  pr o%lls%l%% §$St§}l§§b%§t %S’t %gpa%gm@%ego%or ol, or a
nunbe? ~ oft T ISR e Gutdsel e Neeide | ik sadmbiebioan hso the dewsirgdred an
up/ down guald tahudidieatps d in_ejther .the up 30 direction (or NACK .
si gnal s) or d,omnl_ic}iqér'ecti on %or g\(f%{m%i%ng%g§sﬁﬁne?€e§§yofm§of?§ any

pr edet er FOREY-RAEHqn |f (e dgcision processes illustrated in Figs. 2

through 4.

In addition, as mentioned above and as should be clear
15 from the above description, although a fast power control
loop (the so-called inner loop) is shown and described (in
Fig. 1), the invention in no way makes use of a fast power
control loop. The invention makes use only of either SIR
target increase or decrease commands (provided by the outer

20 loop, also called the slow pbower control loop), or ACK/NACK
signaling.

Figs. 5-8 illustrate different embodiments of the
invention for quality control of a downlink signal in respect
to where link adaptation decisions are made, and where the

25 other modules can be located used in embodiments relying on

an outer power loop.

Referring now to Fig. 5, signal guality control
according to an embodiment in which SIR estimation, outer

loop power control, and link adaptation decisions are all

30 performed in .the mobile station.

Referring now to Fig. 6, signal quality control

according to an embodiment in which SIR estimation and outer

12




commands or NACK signals) or L2 (for down commands or ACK siggqjﬁby %ﬁﬁz 9
NOV 2005 Referring nowto Fig. 4, the decision process used to deter e
whet her or not to performlink adaptation is shown where the decision is
made based on the fourth event described above, i.e. whether there. has
been a high enough 5 percentage of sonme previous nunber of SIR target
changes in either the up or down direction (or a high enough percentage

O o N8 GO ML BNALEL, pllr il P calond dDBLAL e

preferred odi nent, an € above-desc event s are use

trigger buakcadaphatbododecikiataptat madduin titte ibasntstoat diso

conpr ehends basi ng such a deci sion on any one or any conbination of the
deci si on procRsfesrihgusbwatedFig.Fi7gs . sizynathrquaghizy ¢ontadsli ti on, as

ment i one nd_as._shoul d.be c¢clear .15.fr t he above descri pt.ion

ot hougreaopEdfng e inc dRBgRIRERE 3 coriiah iR S AT (5 SR anc
deschi lbe:doc@ npoﬁég. cdzmtrbmeah:ﬁ\épl&&if@rrﬂeml Nicn }/ﬁ)e n‘ﬁdﬁﬁslh i1 el Sec A 1on f agid power
contro 00p. e_ipventi.on.mgkes use on of either SIR target increase
or decrégﬁgﬁc%%%ﬁﬁagl?ﬁr89F&§&°EF ﬁﬁ?(ﬂﬁ%% %R)qhﬁqué;so called the slow
power control Igog%i or ACK/ NACK signaLiQ%%hﬁ%gg.,5-8 illustrate different
enbodi ments ofFCtREFIPHVERYI &R £ -qfal ithPIG TR VY LFWFPT nk signal in
respect ad@owlieng tbnknadapbatinemedas SN aER NBEE mantonher eplie 35

ot her modul es can be | ocated used in enbodinents relying on an outer power

| oop. REFERITRGLROWIRE EfgPestogmgshiity i tyokbf rdtation, outer loop

10 power control is made in the RNC or base station, and link
adaptation decisions are made in the wobile station. It -
should be appreciated that the link adaptation module could
just as well be located in the RNC or the base station,

instead of in the mobile station as shown in Fig. 8.

15 In some embodiments of the invention, the link
adaptation algorithm could use a frame error rate (FER) or
block error rate (BLER) or corresponding statistic collected
over a predetermined time period (e.g. the statistics could
be collected block-wise or could be collected using a sliding

20 window). An appropriate MCS would then be selected based on
the measured statistics. Thus, if the measured FER/BLER is
above a predetermined target FER/BLER, then a more robust MCS
would be selected, and conversely, if the measured FER/BLER
is below a predetermined target, a less robust MCS would be

25 selected. Preferably there is only a single target, i.e. one
target which is such that if the statistic is less than the
target, a less robust MCS is used, and if the statistic is

greater than the same target, a more robust MCS is used.
Scope of the Invention

30 It is to be understood that the above-described
arrangements are only illustrative of the application of the

principles of the present invention. Numerous modifications

13




according to an enbodi ment in which SIR estimation, outer |oo HANEY 2005
control, and |link adaptation decisions are all 30 perforned in the nobile
station. Referring nowto Fig. 6, signal quality control according to an
enbodi ment in which SIR estimtion and outer 12 2 9 NOV 2005 | oop power
control are perfornmed in the nobile station, and |ink adaptation decisions
are made in the base station; Referring nowto Fig. 7, signal quality

control Aol : EFQQ' [ ich t] i angd. rb5

| oop poﬁg?icc%gr?%lg%tté%eeap%er orgfr%‘ﬁgl nstﬂaewr%%i?é:bg?é i%ﬁ‘,iuélﬁ’rﬁle E?ﬁ%ﬂgg

adapt at don téheciagitonsl thheaitnadizpant ihg RNGn EBeéescopg pdwthe Birgsefr si gnal
qual ity . rol _accordi,ng to an.enbodi ment _in which _SI.LR estimation or BLER
or BER'TONI tgLﬂnrfg al%sd g:g}éjﬁ%?éﬂg?ﬂﬂa%ﬁi fESst FBﬁ?doEPeFOVSEpST@%pOV\er
cont r ol meslifrde vinthaldNGaoramgstestat i on, and [ink adaptation decisions
are made in the nobile station. It should be appreciated that the |ink
adaptation nodule could just as well be located in the RNC or the base
station, instead of in the nobile station as shown in Fig. B. 15 In sone
enbodi ments of the invention, the |link adaptation algorithmcould use a
franme error rate (FER) or block error rate (BLER) or correspondi ng
statistic collected over a predetermned tine period (e.g. the statistics
could be collected bl ock-wi se or could be collected using a sliding 20

wi ndow). An appropriate MCS woul d then be sel ected based on the neasured
statistics. Thus, if the neasured FER' BLER is above a predeterm ned target
FER/ BLER, then a nore robust MCS would be sel ected, and conversely, if the

nmeasured FER/'BLER is below a predeterm ned target, a | ess robust MCS woul d
be )
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25 selected. Preferably there is only a single target, i.e. ongaw\p?g
which is such that if the statistic is less than the target, SS %ust

MCS is used, and if the statistic is greater than the sane target, a nore
robust MCS is used. Scope of the Invention 30 It is to be understood that

t he above-described arrangenents are only illustrative of the application
of the pE: ggi$l es of the present invention. Nunerous nodifications 13 2 9
Nov 2005 MFternative arrangenents may be devised by those skilled in

the art without departing fromthe scope of the present invention, and the
appended clains are intended to cover such nodifications and arrangenents.
14 2 9 NOA 2005 riavb flor mseethpca fsrcarsd dymmaursiszzdnicore atawirdec atn on devi ce

in decidj . ther t,0 performlink tation for onmuni cation from a
first cor#%%%}%@af?o%%%@?%et?&’? P o o K4S i%9F device, the link

adapt at i oortmsit ¢4 €ion | firdin G afies £ NodrRinithOF i S HdvatdeO e Predot h, the
met hod conprising the steps of: exam ning a signal received fromthe first
communi catPEIPYSPERBIRA S Y ISy the i ¥ink jadartation ofesulddngual ity of

Lhe signalyag JEGEIY ofh Podify S50 Uitk AATMIN RGN, IO ieditgor di ng the
first indication of the quality of the sSighal” as té€ceive y e second
comuni catémpr ieing ethe psioapslio®): a second i ndication of the quality of the
signal based on_an. outer_ | oop power c_ontciol process; and
examining a 51éh 1l received from the first
communication device and so providing a first indication of
the quality of the signal as received by the second
communication device;
recording the first indication of the quality of the
signal as received by the second communication device;
providing a second indication of the quality of the
signal based on an outer loop power control process; and

deciding to perform link adaptation based on the first

and second indication of the quality of the signal.

2. The method of claim 1, wherein the first indication of
the quality of the signal as received by the second
communication device is either an SIR estimate, or an FER or
BLER or corresponding statistic collected over a

predetermined time period.

3. The method of claim 1, wherein the second indication of
the quality of the signal as received by the second
communication device is either an SIR target value, or a

changed SIR target value.

4. The method of claim 3, wherein the decision to perform

link adaptation is based on whether the SIR target is to be

_15_




deciding to performlink adaptation based on the first and secqzjg
I ndication of the quality of the signal. 2. The nethod of claim4; b\ﬂ%r%ﬂﬁﬁ
the first indication of the quality of the signal as received by the
second conmunication device is either an SIR estimte, or an FER or BLER
or corresponding statistic collected over a predetermned tinme period. 3.
The nmethod, of claim1l, wherein the second indication of the quality of the

si gnal asCPARETVetP by YFE St 18 oftini R 39 RERGEeTRingd Maraip S| R
target vabgiea Pfedet&HRNUEE whRihdh 96t NBh Hom erd e ARidod of claim 3,

wherein the decision to perform Iink adaptation is baSed on whether the
SIR target is to be -15 2 9 N OV 2005 changed to a value that is within

sonme predeter g ned rgin_-of.a predeterm ned maxi mum or mni num SIR
Carget. 5. 5 el e ROREr of SrHE ShcrEerel o editiian of 19 oy ge
change cotabgsls @ifndge Cosiishdanird FrdbSFdadieraid #lsehdeGisd Aid ooer form
| ink adaptation is based on whether a predeterm ned nunber of consecutive

SI R tar getochteR t RREFRIEm ok nll 2daptakion ois tRrsedeon MR @ get or to
decrease theaAE-HhAIE Inufbed NS ”c‘?&tﬂé)%c@{i&é Zé%f?%%ee{ el g succession of

SIR target change commands are recorded, an wherelh the decision
to perf oreehnandsidepe atlbreishdases ncrdesdetha SIR egetpstrigweded racti on of
a predeternm ned nunber ﬁ{ the SIR target change commands are either to
i ncrease THEFF I 1919t R or2¥¥ecrease the SIR target. 7. The method of
claim1l1, wherein the first communication device is selected fromthe group

consisting of a nobile
6. The method of claim 3, wherein a succession of SIR

target change commands are recorded, and further wherein the
decision to perform link adaptation is based on whether a

predetermined fraction of a predetermined number of the SIR
target change commands are either to increase the SIR target

or to decrease the SIR target.

7. The method of claim 1, wherein the first communication
device is selected from the group consisting of a mobile
station and a base station and the second communication
device is the other device in the group consisting of the

mobile station and the base station.

8. The method of claim 1, wherein the signal for which the
first indication of quality is provided is different from,
but associated with, the signal for which the link

adaptation decision is made.

9. An apparatus for use by a second communication device
in deciding whether to perform link adaptation for
communication from a first communication device to the

second communication device, the link adaptation resulting

-1 6_




station and a base station and the second conmuni cation devicezi b@e
ot her device in the group consisting of the nobile station and™t” g- aggﬁ
station. 8. The nethod of claiml, wherein the signal for which the first
indication of quality is provided is different from but associated wth,
the signal for which the Iink adaptation decision is nmade. 9. An apparatus
for use by a second comunication device in deciding whether to perform

| i nk adaplBt fofh#Bge EBnaodiedat ponmeduhrbionrer kokhuntkatippavevise to t he
second coggHggggiégp device, the link adaptation resulting -16 2 9 NOV 2005
in a change Tn coding or nodul ati on or both, the apparatus conprising: '
means for exameang fosi grahinesgi xedignam téeeivedt frranmehei £ats0Nn devi ce
and so providin i ndication of the quality of the signal as

a firs ne. tne. !
received'ﬁﬁm?ﬂﬁggﬁﬁbﬁﬂ é%%hﬁﬁn?%ﬁt?%npﬁﬁv+€ g R afsrebrindiertiony ke first
i ndi cati oghaf qhA®: 8yabEt ¥he 0516081 ShENALcASvEE OB VERe DY dbgq SECONd

communi cation device; nmeans for providing a second indication of the
qual ity efmmapicathon #avddeon an outer | oop power control process; and

means for decidj t erform,link, adaptatjon based. on he first. and
second indicaiﬁ%%g%fg?gerﬁﬁ f?%?goFﬁ?h B 11 -\ et 5+°%h%£a Rr|MIEH claim

9, wherei aft tkef sighal nals Coéé@ivedf by NEhEUSLESYd Oborirhien Bé8Ebn S T ecei ved

by the second comunication device Is either an SIR estimate, or an FER or
device;

means for providing a second indication of the quality
of the signal based on an outer loop power control process;
and

means for deciding to perform link adaptation based on
the first and second indication of the quality of the

signal.

10. The apparatus of claim 9, wherein the first indication
of the quality of the signal as received by the second
communication device is either an SIR estimate, or an FER or
BLER or corresponding statistic collected over a

predetermined time period.

11. The apparatus of claim 9, wherein the second
indication of the quality of the signal as received by the
second communication device is either an SIR target value,

or a changed SIR target value.

12. The apparatus of claim 11, wherein the decision to
perform link adaptation is based on whether the SIR target
is to be changed to a value that is within some

predetermined margin of a predetermined maximum or minimum

SIR target.

-17-



BLER or corresponding statistic collected over a predeterm %eldaﬁ i\ge
period. 11. The apparatus of claim9, wherein the second indi¢ o085 the
quality of the signal as received by the second conmunication device is
either an SIR target value, or a changed SIR target value. 12. The
apparatus of claim1l, wherein the decision to performlink adaptation is
based on whether the SIRtarget 1is to be changed to a value that is within
sonme predeterm ned margin of a predeterm ned maxi mum or mnimm SIR

target. -1y52 91:1&53‘/3&[9&’1531}@ Jhe rafus ,of claimll. wherein
succession of SIR T rget c%a%gec%ﬁ?m%‘s %}?eererle%oar dseucﬁceasnscf‘?nurcfﬁeerR\/\herei n
the decitsaoyet cclpaidoroonmandadaps até@irded bagell fur thet Keferein the
predet erm ned nunber of consecutive SIR target change commuands are all

ei ther tPTFEFEMR T REGWR 1Rk R IR ka9t oft whekhpnr 2 14, The
appar at UspddetSirdd MRS b SUESESSEAF Qéxﬁlé%ré&; Harfeange commands

are recorded, and further wherein the decision to pertforml1nk adaptation
i s based ¢rngrdhcare aly cfethemi tedinessdsontlsd STRrstsgety mme nunber of

the SIR chan mmands, are either to increase the SIR target or
to decrea&segé%?ées%lg'%gsr%gﬁaﬁ?tThe apparatus of claim9, wherein the

signal for which the first indication of quality is provided is different
from but associated with, the signal for which the Iink adaptation
deci si on i%% nadehe APPafRtYR PR B mvhengiar & Fudredsine iR i on

deci si on {Srhdseth M@ SHGEERE %@fréé&r@d,q"@lci l8urther wherein the
decision to perform link adaptation is based on whether a
Predetermined fraction of a predetermined number of the SIR
target change commands are either to increase the SIR target

or to decrease the SIR target.

15. The apparatus of claim 9, wherein the signal for which
the first indication of quality is provided is different
from, but associated with, the signal for which the link

adaptation decision is made.

16. The method of claim 1, wherein the link adaptation
decision is based on a succession of signal quality
indicators provided by a function that generates an increase
or decrease in signal quality indicator depending on whether

or not a frame is correctly received.

17. The apparatus of claim 9, wherein the link adaptation
decision is based on a succession of.signal quality
indicators provided by a function that generates an increase
or decrease in signal quality indicator depending on whether
or not a frame is correctly received, and wherein both the

first and second indications of the quality of the signal
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I ndi cators provided by a function that generates an increase OrQQ§$Qﬁ?§ﬁ35
in signal quality indicator depending on whether or not a franme®i's J
correctly received. 17. The apparatus of claim9, wherein the link
adaptation decision is based on a succession of signal quality indicators
provi ded by a function that generates an increase or decrease in signal

qual ity indicatar dependin n ether or not a frane is correctly
recei ved,a%ends%okércgf%ejbﬁ h‘%fcﬁ’ecg?‘??%t and second indications of the quality
of the signal -18 2 9 NOV 2005 are such quality indicators. 18. A method of

deci ding whether to performlink adaptation for communication froma first
communi cat}®Hn Rertred rf decihing orethent torperfone, lite | ink adaptation

resul ting,d L N &adi . odul ati on.or_both, the second
comuni cgletuli n@%g{/@ggf%igcm ni nlg%é)%'r‘grga r?%caéinfv’éﬂs? R AL S

communi cadevicalews ce sebipd vdrtungi Ga fidsstdevivhh RO Ok theagididy of
the signal as received by the second comunication device, the method
conpri si METHEERE AR 31Ch3angs iR PLiRs 19F Modwka tian gx dotithe Wl ity of
the signsdeditd &St é«f’ﬁ‘fi’é‘ LONTANY iﬂr%- Hgglvi v OVi A a
second indi cation of theg)&c?h%lF%tly 0 ?%e Sl gré’jtla% a eczlcegﬁlenlg Ffdc/) fgéer orm

| i nk adapthe i HirHaseeomidrtion devirsl met gubvintliropatd dhiwdft t he qual ity of

e | AR AR RSO 5P 40, Sl Ll Sl e patonel o
or a changsebrfil Redmigei catl die; dewited Urle imd RS dbrid¥es Shetd St dger form
i nk of -
recording the first indication of the quality of the
signal as received by the second communication device;
providing a second indication of the quality of the
signal; and
deciding to perform link adaptation based on the first
and second indication of the quality of the signal;
wherein the second indication of the quality of the
signal as received by the second communication device is
either an SIR target value or a changed SIR target value;
and further wherein the decision to perform link
adaptation is based on whether the SIR target is to be
changed to a value that is within some predetermined margin

of a predetermined maximum or minimum SIR target.

19. A method of deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from
the first communication device and providing a first

indication of the quality of the signal as received by the
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adaptation is based on whether the SIR target is to be chang@lgtr\p@@ méue
that is within sone predeterm ned margin of a predeterm ned nmaxi num
mnimum SIR target. 19. A nethod of deciding whether to performlink
adaptation for comrunication froma first communication device to a second
communi cation device, the link adaptation resulting in a change in coding
or nodul ation or both,.the second comquni cation device exam_ ning a signal
recei ved TTOTHS t FEFYHTa LY BT ontRR VIR Ot FORRRA TR e iTiaps

i ndicati ogpegof the quality of the signal as received by the -19 2 9 NOV
2005 second communi cation device, the nethod conprising the steps of:
recordi ng t he ¥¢¢exdingthe i Hirot indicpkdén yobhfthedauaiignalofisthecei ved by
the secong; comnuni ' [.ces. providi a second J ndi cation of the

qual ity o% e Si ;%é){"é%g\%d’gc?hl nsgecf%ngpg??’%ﬁﬁlr‘fah °a{ha%etvaﬁ‘feofn based on
the first andosecidihg ndli sedomd Dididweinml ot verd el Sty red enderein the
second indjcatjon of the quality of the signal as received by the second
comuni catTHFdeVA¥® i's either an SIR target value or a changed SIR target

val ue; and furddiesqawher&d %@r%e%%;]g%@%p%ﬁgérk?ﬁe&t@pg&e ;%[ I ds are

recorded, and further” wherein the decisio pertormlink ad lon is
based on awktsrgond prredietarivmest therbpralod ty onk echs i a4egrElIR t ar get change

comnd e MmN S S M A B
comuni casigial radm eddivdd GOPMEHE Cedddd communication device is
either an SIR target value or a changed SIR target value;
and further wherein a succession of SIR target change
commands are recorded, and further wherein the decision to
perform link adaptation is based on whether a predetermined
number of consecutive SIR target change commands are all
either to increase the SIR target or to decrease the SIR

target.

20. A method of deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from
the first communication device and providing a first
indication of the quality of the signal as received by the
second communication device, the method comprising the steps
of:

recording the first indication of the quality of the
signal as received by the second communication device;
providing a second indication of the quality of the

signal; and
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device to a second conmuni cation device, the |ink adaptation rggpNggngm51
a change in coding or nodul ation or both, the second comruni cation device
exam ning a signal received from the first comunication device and
providing a first indication of the quality of the signal as received by
the second comuni cation device, the nethod conprising the steps of:
recordi ng the I ndj cation of the quality of the signal as received by

fi . [ (
t he second conﬁ%‘%f%h??oﬁ°c@ﬁ%%’fmpq‘b’\'%]l‘d?ﬂﬁp’éa%’e%%rkﬁ$%i%‘atﬂéﬁl Btrgthe
qual ity Oindh€ecsh@ndhdiddeioRlo? SndXu2PPE, d@fiﬁkélgs#&ﬁff‘! form l'i nk

adapt ation based on the first and second indication o e quality of the
si gnal ; wher ei ¥hereinctlomdseeend aihdhcatioheofuthe tquafitheof stignal as

recei ved C 0 nication device is either apn SR target val ue
or a chang%%ﬁgfﬁ%al%g?f\'/%ﬁ uh:e’,r a ?%??’h%r%ﬂ%‘?’é’r?laﬁl%g"e‘é’s‘?%ﬁ'%f SIR
target chabtieer CANMSIRISt&tget e€HLEE lor 2 eniies &l Nt oL Lasd 81 v 4L; perform
| ink adaptation is_based on whether a predeterm ned fraction of a

predet er ni ned FRADETT Y HEherein of gecesssien RfmifRistazget cthange t o
i ncrease é&ﬁh&&tﬂgeg?ggr& dg%g%ﬁei?ﬁ‘;&%r&&%ﬁn 21, A nethod of

deci ding whether to performlink adapta ConMuUNI cat ifon Troma first
comuni catinvh admptzeicon s Soased conwhetlved | 0 rpraid termined | §de gicapt at i on

resul ting L.n a ch‘?n e in coding or dLEIIation or both, the second
conmuni catt on JeV %‘ge‘é'&’a‘h‘? i e i%aﬁ’ ¢ R VERFIF b fhange (¢omapands
conmuni Cadi@neenee et NThrovidli €e asiR M Sdrgd U LAd Weeddle Gl diy Of

the signal as received by the
target.

21. A method of deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from
the first communication device and providing a first
indication of the quality of the signal as received by the
second communication device, the method comprising the steps
of:
| recording the first indication of the quality of the
signal as received by the second communication device;

providing a second indication of the quality of the
signal; and

deciding to perform link adaptation based on the first
and second indication of the quality of the signal;

wherein the link adaptation decision is based on a
succession of signal quality indicators provided by a
function that generates an increase or decrease in signal
quality indicator depending on whether or not a frame is

correctly received.
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second conmmuni cation device, the nmethod conprising the steps 2f: Nrﬁc%ﬁg ng
the first indication of the quality of the signal as received é@ P e
second communi cation device; providing a second indication of the quality
of the signal; and deciding to performlink adaptati on based on the first
and second indication of the quality of the signal; wherein the |ink
adapt ati on decision is based on a succession of signal quality indicators
provided by a function that generates an increase or decrease in signal

qual i ty ingcatgy 08 L8 VAEE S n @ wilOindr T Ped tly
received. -21 2 9 OV 2005 22. An apr;l)%r%t us ?%r d«regc;? d‘is%gg\?ﬁf%?ﬁer to

per f or m | #¢&Ptakihen af ¢ ncdmmuniemtive afrom 4 riwst feomtucomtivdcat i on
device to ond communi cation device, the J]ink adaptation resulting in
a change ?%V%%%lﬁcé %rs%%%ﬁa??%u%’rcﬁﬁ?ﬁ FE-Rec p]c’d?ﬁnﬁ'ﬁ?%fﬁ‘b’rf"ﬂevi ce
exam ni ngrésslging 1ecei edhdd OR d@iddISE HOUMLEE LY | S wisnil Cecrand
providing a first indication of the quality of the signal as received by
the secoPRCRATTOIELReAtHR | devies cexppning @ cvignakrrpeeintech £ ian

(ecor 9 noukdeelisel e AAENPladbcUpld gl £\l o, 1 ccolved b
of the quiddigatidntdit shenahaliatyl o atise foigrelidk Ngedai el fIF neHd nk
2dant atl 00 2358 e Smward {€at] 43 adVfed POH AihSRLaS ke ouprKiny R 1Y of the
si gnal : p ppara prising:
means for recording the first indication of the quality
of the signal as received by the second communication
device;
means for providing a second indication of the quality
of the signal; and
means for deciding to perform link adaptation based on
the first and second indication of the quality of the
signal;
wherein the second indication of the quality of the
signal as received by the second communication device is
either an SIR target value or a changed SIR target value;
and
wherein the decision to perform link adaptation is
based on whether the SIR target is to be changed to a value

that is within some predetermined margin of a predetermined

maximum or minimum SIR target.

23. An apparatus for deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation'
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from

the first communication device and providing a first
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wherein the second indication of the quality of the signal as received b
the second communi cation device is either an SIR target val ue A h 208
SIR target value; and wherein the decision to performlink adaptation is
based on whether the SIR target is to be changed to a value that is within
sone predeterm ned margin of a predeterm ned nmaxi mum or m nimum SIR

target. 23. An aﬁparatus for degiding whet her to performlink adaptation
for cormunP@afREACPr 8 khei MUplibnahi Ehei shonabyvrEcreeciveddevidthe

conmuni cakb@Bnde¥bifiuni BSthibAkaagapkat Ll aggéyyc' D9cbipA4 shggee 1n coding
or nodul ation or both, the second conmmunication device examhing a signal
recei ved frommehansf Foxt reoomdingathenfiestcindindapioni dfngha fuastity22 2 9

NO V 2005 _j.ndjication_of _the quali of the signgl as received by the
o5 eg?ﬁgeégBXrE%ﬁssﬁﬁgﬁaig?ﬂﬁynﬁﬁﬁﬁ%°?o¥ recor di ng

second conmuni cati 8R*dedr cES

the firstdewdeeation of the quality of the signal as received by the

second communi cation_device; means for providing a second indication of

the quality oPegRé Spgnerovadingeanseconddintliragion pfrthe nuhabkty

adaptatiogfbgﬁgdsﬁgnaipea%&rst and second indication of the quality of the
t

signal; wherein second indication of the quality of the signal as

recei ved by thmesesofidrcdeniidingt tonpdetoen Linkehdibptabiod Pasadosk val ue

or a changged SLR arggt valug;_agd wherein_a succession of SIR target
change coﬁﬁﬁn P second indication of the quality of the

signal;

wherein the second indication of the quality of the
signal as received by the second communication device is
either an SIR target value or a changed SIR target value;
and

wherein a succession of SIR target change commands are
recorded, and further wherein the decision to perform link
adaptation is based on whether a predetermined number of
consecutive SIR target change commands are all either to

increase the SIR target or to decrease the SIR target.

24. An apparatus for deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from
the first communication device and providing a first
indication of the quality of the signal as received by the
second communication device, the apparatus comprising:

means for recording the first indication of the quality
of the signal as received by the second communication

device;
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recorded, and further wherein the decision to performlink adap@@@i@gyi§m5
based on whether a predeterm ned nunber of consecutive SIR target chang
commands are all either to increase the SIR target or to decrease the SIR
target. 24. An apparatus for deciding whether to performlink adaptation
for communication froma first comrmunication device to a second

comuni cation device,_ the |ink adaptation_ resulting in_a change_in coding
or nodul ation BF2B8t fiort REOVIBLBAG=cBRAAAC ARAbRalRoR cef ckhfi ARAYLEY si gnal
recei ved bgolhet Beghhlist ag@mmuni cation device and providing a first

I ndication of the quality of the signal as received by the second
comuni cat i on Weenrgeforhdegpdinat be pemperwi hjnknedaptabioncbasdidngnt he

fi i ndj ' f i f_th ' ' h d
comuni catanteasy; b8 =985 Ynarhat a8 Bhe Cinp T by iR e cocond

I ndi cati oaighalhe quality of the signal; and neans for deciding to perform
link adaptation based on the first and second indication of the quality of
the signal; WABPEPARt KBesgesnndi dndégatannopft fhegaualivyoefible signal as

received By hRe s8CPAH§QERVRL CaLLO l3C& ] | ap_SIR target val ue
or a changeg SIR targe? vggﬂe¥ an% §ﬁ§§é§n83*§ﬂ%§%§§$%% ot ?2%%rget
change coewbthes aneSIRetardet, vahdef art Aechahgedi 8SIRheadgst SraODuEP perform
i nk adagggtion i s based on whether a predeterm ned fraction of a

predetermned nunber of the SIR target change commands are either to
increase the Shfekaifeh ShckesgdeshesesiReisbfot change commands are

recorded, and further wherein the decision to perform link
adaptation is based on whether a predetermined fraction of a
predetermined number of the SIR target change commands are
either to increase the SIR target or to decrease the SIR

target.

25. An apparatus for deciding whether to perform link
adaptation for communication from a first communication
device to a second communication device, the link adaptation
resulting in a change in coding or modulation or both, the
second communication device examining a signal received from
the first communication device and providing a first
indication of the quality of the signal as received by the
second communication device, the apparatus comprising:

means for recording the first indication of the quality
of the signal as received by the second communication
device;

means for providing a second indication of the quality
of the signal; and

means for deciding to perform link adaptation based on
the first and second indication of the quality of the

signal;
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target. 25. An apparatus for deciding whether to performlink ¢ gdﬁgt‘,na%ﬁggn
for communication froma first comunication device to a seco '
comuni cation device, the link adaptation resulting in a change in coding
or nodul ation or both, the second conmunication device exam ning a signal
received from the first comruni cation device and providing a first

I ndication of the quality of the signal as received by the second

comuni cati on wiearein the hiyparsdastaoig | dedigsidreains Ya¥ed exoradi ng t he
first indication, of ‘t%th allt of the signal as recejived by the second

conmuni cati oS HSA ¢ r i ML 2SR FRPYHARERY 6h of the
quality @ind$ieosi et ; dgmerr@@@saﬂ o nHECd U NG e DRI M Idilgradapt at i on

based on the first and second indication of the quality of tHe signal;
-24 2 9 NDwDoEs isdied o iependdralan athiethalecisitort is Haeed :cm a

successi o f naI ual |OA i ndi ators OVI qte}g b tion
gener at esgalg |%E': ase olrveecrease |enre3| th i %l’y“?% cgt c‘)arc end| ng on

whet her aindinéa€idkfNEF | She CRIAETEY Yof eaeé Vﬁignﬂuhﬂ&leg@im dallidghe first
and second |nd|cat|ons of the quality of the signal are such quality

i ndi cat orsdigAtarZystem conprising: a first communication device; a
second communi cation device configured so as to be able to communicate
with the first conmuni cation device; and a controlling entity for
control | i riket e spziosu, comprising:

a first communication device;

a second communication device configured so as to be
able to communicate with the first communication device; and

a contrelling entity for controlling the second
communication device in communicating with the first
communication device;

wherein the second communication device includes an
apparatus for use in deciding whether to perform link
adaptation for communications from the first communication
device to the second communication device, the link
adaptation resulting in a change in coding or modulation or
both, the apparatus comprising:

means for examining a signal received from the first
communication device and so providing a first indication of
the quality of the signal as received by the second
communication device;

means for recording the first indication of the quality
of the signal as received by the second communication
davice;

means for providing a second indication of the quality
of the signal based on an outer loop power control process;

and
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comuni cation device in comunicating with the first conmmuni caz go& gegdﬂﬁe;
wherein the second conmuni cati on device includes an apparatus r g e

deci ding whether to performlink adaptation for communications fromthe
first conmunication device to the second comuni cation device, the link
adaptation resulting in a change in coding or nodul ation or both, the
apparatus conprising: neans. for examning a signal received fromthe first

comuni cat i on BRAAR ef W AGLFHRE i R RPEE IR stinhrdantaliast based qmlity of
t he signain&se{ [ 68000 5 Lyt d Qo |2 ans for
recordi ng the fﬁgté/ﬁd%%%lﬁm of thel%Sa |P§/ﬁ@o¢@?ﬂh€&§i<§£aﬁﬂg§s recei ved by
t he secomiigmdduni cati on device; means for providing a second indication
of the quality of the signal based on an outer |oop power control process;
and -25 2 9 NOV 2005 neans for deciding to performlink adaptation based on
the first 2mnd seapsehdddi EstipPisiig thiee Wigdhd Yo©f the signal. 27. A

met hod, conprising the steps of: receiving a signal froma conmunication
device via a TMMAMINGAE dHidanadnfaon axgemmungcakioni dawlcardiala er i ni ng
fromthe gxamnald ¥k 3nlug for a first indicator of quality of the
comuni cation channe ; providi'ng a value for a second indicator of quality
of the comunéxmatimimg Harnedidnadednen deltermahtingofrbhiethér st

examination a value for a first indicator of quality of the

communication channel;

providing a value for a second indicator of guality of
the communication channel based on the value of the first
indicator and at least one previous value of the first
indicator; and

deciding based on the second indicator to perform link
adaptation for the communication channel resulting in a
change in coding or modulation or both for communication via

the communication channel.

28, A system, comprising:

means for receiving a signal from a communication device
via a communication channel;

means for examining the signal and determining from the
examination a signal to interference ratio as a value for a
first indicator of quality of the communication channel;

means for providing a value for a second indicator of
quality of the communication channel based on the wvalue of
the first indicator and at least one previous value of the
first indicator; and

means for deciding based on the second indicator to

perform link adaptation for the communication channel
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I ndi cator and at | east one previous value of the first indi cat?g N@quz
deci di ng based on the second indicator to performlink adaptat qgﬁe
communi cation channel resulting in a change in coding or nodul ation or
both for communication via the comrunication channel. 28. A system
conprising: neans for receiving a signal froma comunication device via a

I f X n|n t he nal and _determ ning from
the  exanr st 618" (2 FRT R0t e RIGPLEELPR RLPTR TP 11 st

|ndlCatOrc@ﬁmﬁmﬁéatybmfviﬁeuﬁgmmMNMMﬁééEhéﬁE&HEﬂneP?aUS for providing a
value for a second indicator of quality of the conmunication channel based

on the value of the first indicator and at | east one previous value of the

first indigatora R0d,d@anSed 0L dack di pggg the second indicator to
perform [ink adapt af i on’ focr> 1e co Nt catron channel -26 5 NOV 2005

resulting i n aredsingeng m cuidgineg @Eromdulcamineniesthehhdéeice cotauni cati on
via the con’rrunl.(:att on c neI . 29. A nmethod, conprising the steps of:
recei vi ngCE S YR ¥ B huni cati on device via a communi cation

channel exam kg ARy Siranaliand %hea@tah:ﬂgniﬁaﬁﬂ:&? ghgam nation a value
for S|gnal to interference ratio as a value I rst indicator of

qual ity oPX¥menatiau@ G@liven forhansdgnapr boi inhgrievence faria second
Lg?hgaéﬁrt%“g%f ty Of o fl%d&%g@”or:‘:' cat | onhc_ganngl gsggmlgélnféaéleoe}lst t he
channel;
providing a value for a second indicator of quality of
the communication channel based on at least the value of the
first indicator, wherein the second indicator is different
from the signal to interference ratic used as the first
indicator; and
deciding based on the second indicator to perform link
adaptation for the communication channel resulting in a

change in coding or modulation or both for communication via

the communication channel.

30. A system, comprising the steps of:

means for receiving a signal from a communication device
via a communication channel;

means for examining the signal and determining from the
examination a value for a signal to interference ratio as a
value for a first indicator of quality of the communication
channel;

means for providing a value for a second indicator of
quality of the communication channel based on at least the
value of the first indicator, wherein the second indicator is
different from the signal to interference ratio used as the

first indicator; and
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first indicator, wherein the second indicator is different gq;%nﬁggm@ﬂal
to interference ratio used as the first indicator; and decidifig bdse

the second indicator to performlink adaptation for the commrunication
channel resulting in a change in coding or nodul ation or both for

communi cation via the conmunication channel. 30. A system conprising the
steps of: nmeans for receiving a signal froma comrunication device via a
communi cat i on mdamnefor nbarisd{iny exed Ndm gthid esesd@id iradickOeierdd ni ng from

the exam nation vaI for a si aI to interference ratio as a value for
a first iPEFcHtDr Tk PEFEAD ¢ SRR A iR Seans for
provi di nraswBt e 08 2 SReoRd i rﬁj O mdid d €300 1o RGP EBINI Cat i on

channel based on at | east the value of"the tfirst 1 ndicator, wherein the
second i nePRENBDICaAtion| Y rthe ¢¢mmnnimatuqnw¢hannéhierference rati o used
as the first indicator; and -27 2 9 NOV 2005 neans for deci ding based on
the second indicator to performlink adaptation for the conmunication
channel resulting in a change in coding or nodul ation or both for

conmuni cation via the comruni cati on channel .
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