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BACKGROUND [ 0003] The present invention relates to
wirel ess digital communication systens. Mre
particularly, the present invention relates to
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the appropriate modulation and coding rate for the particular transmission.
[0066] In CDMA systerss, as with any wireless systems, radio conditions
~ ¢an change rapidly due to a wide variety of both natural and man-made conditions.
Since the channel quality messurement is used to determine transmission
-modulation and coding, and since channel quality changes rapidly due to the
- changing conditions of the transmission path, the performance of the adaptive
transmission process is directly related to the length of the time period between
when the channel quality measurement is performed and when the transmission is

initiated,



transm ssion process is directly related to'the |ength
of the tinme period between when the channel quality
nmeasurenent is performed and when the transm ssion is
initiated. -1 [0007] Physical or |ogical contro
channel s are then used to transfer the channe
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[0009] The problem can be minimized with pre-configured periodic

dedicated channel allocations. But this results in perodic availability of quality
measurements. If the quality measurements are not continuously available, for UEs
which have transmissions at any one point in time, only some portion of the UEs
will have recent channel quality measurements, thus the selection of UE to transmit
to becomes sub optimal.
[0010] Another alternative is the use of common control channels. With
| common control channels, a continuous signaling channel exists that is shared
between all UEs within the cell. Procedures are defined for determining each UEs
access to the common control channel. UE identities are used to distinguish UE
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nmeasurenents. |If the quality neasurenents are not

conti nuously avail able, for UEs which have

transm ssions at any one point in time, only sone

portion of the UEs w |l have recent channel quality

measurenents, thus the selection of UE to transmit to

becones sub optimal. [0010] Ancther alternative is the
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signaling overhead results in an inefficient use of radio resources.
[0013] There exists a need for a system that provides channe] quality
measurements with low latency and low signaling overhead.

[0014] BRIEF DESCRIPTION OF THE DRAWING(S)
[0015] Thg objectives of the present invention will become apparent upon
consideration of the accompanying detailed description and figures, in which: |




Peri odi c configured dedi cated control channels
mnimze the radio resource requirenent, but this
i ncreases measurenent | atency. The common contro
channel method can provi de neasurenents on a
conti nuous or periodic basis, but the signaling
overhead results in an inefficient use of radio

(sl cesraééﬁm% a TR@r ehaftXilsostifg BEE Preféfed DyMMIEThannel
S

t hat  provi channel quality neasurements with |ow
neléty dMeasvrgmenh Pracagnes (DREMU eeflikepretcpb mrsntior) EF
W | PTI TREWPRA Elléﬁ- 12l ' W
e';gr esen m%e%ﬁ"on % ?é%%%g apﬁgerqg%?gu]ggé %f%e.
pessit dveatidnshowh it Bigusciconpanyi ng det ai | ed descri ption

and figures, in which: [0016] Figure | is a flow chart
illustrating one preferred Dynam c Channel Quality

r @Mﬂw e SRR ODIMENT
mg}dti?%ﬁﬂﬂ[%%%g Fi gure shong%n a tgrnat 99e )
H92Hi nenPresdntly ipeefbd@\Embddimbnds ager deseitied ibelpentite reference

i i gu 1. . 181 TAl LED DESCRI PT CE THE
A e s Sorc i s Rt aSpTespRC et dop Ry
opeydi nenFiguer B i€l aSfidv degrdae vichilhidtried 8jeefi8mid ehdnREl
erein like nunmerals represent |ike

dr awi figures wh [
?{e&%%) PERYRIIESE Proceduse £0 10frthe present invengion |vehich may be

i U 1 . Al

BRI D)C Nidsl! 8388 BN SRBR L1, b

Q neasurement procedure

stehicofodal (hereiriaftpd basve station bY) which cetamaicdieg witalat least one
ni,cati on. syste avi a basge . stationpode B

e Alfous it e oy r“ﬁﬂzﬁfmﬂah}%}%rm peelo SRRPRI
cainrh@@atiot BetiBen3® badd SRR A |l plluSilily $EUBE Gof Qin El&gy the
presently inventjive nethod to support cormuni catrans
foliawies ficseription willadetaih taneteps pexfioratedtly ofsingls UH, Gt being
tion will detail the

j | £ EBE}E{ i.Ng: descL.i
uééti%g%b%g{r%%r ne %‘g&ﬁﬁg%‘ ‘H’—i‘,ﬂ 'Wf‘ng under st ood
(00241 ot hdloddEfwiokinting €DB) @ath Arctr&isfired to MRRRE station 12

HI B G B B o &
{0022y | cul ghe WYase3Rafisri ¢, rebponsive to receipt of downlink data and in
advance of a transmission to the UE 30, requests DL CQ measurements only from a
UE 30 having pending downlink transmissions (step S2).

[0023] The UE 30 receives the request and makes the requested CQ
measurement at step S3 and reports the DL CQ measurement to the base station 12

at step S4.
- [0024] Based on the CQ measurement reports received from each UE (step
~ §5), the base station 12 determines which of thelJEs will make the best use of
radio resources, and determines which slots to usc(step .SG). Preferably, .the UEs
are prioritized by their CQ so that the UE. with tﬁe highest CQ is sent its data first
and then the UE with the second highest CQ is sent its data second, and so on until
the UE with the lowest CQ is sent its data last,




[0022] The base station 12, responsive to receipt of
downl i nk data and in advance of a transm ssion to the
UE 30, requests DL CQ neasurenents only froma UE 30
havi ng pendi ng downlink transm ssions (step S2).

[0023] The UE 30 receives the request and nakes the
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- tine _after performance of step S7 to enable the UE 30
~ SinereDLCQameagprefugntsrase ayrilabls. Wit the gpinipumn qogsible datenry for

all transmissions, the choice of the best user(s) to provide service in the next

ransmission time frame is optimized. Additionally, measurements provided by
periodic or continuous mechanisms do not provide increased benefit, performance
gain or enhancement over the present invention.

[00291 Implementation of the present invention also minirizes measurement
processing and the associated power consumption, especially important in the UE,
which is typically powered by a small power source of limited capacity, (ie. a
chargeable battery). Since a quality measurement is only requested for a particular
active transmission, the number of required measurements are minimized.

[0030] In accordance with an alternative embodiment of the method 70 of
the present invention shown in Figure 2, only certain quality measurements may be

required depending on the radio resources used for a particular transmission. For
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downlink data (step S 11) at the specified coding
rate, nodul ation type and in the allocated slots
specified at step S7. [0028) The present invention

t hus provides the fundanental requirenents for AMC
operation while maintaining the nost efficient use of
radi o resources. Since DL CQ neasurenents are
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Pl §6lmeesurantentss spaissesary measurements by the UEs will not be required,

thereby saving the battery life of the UEs.

[0034] A final advantage of the present invention is the increased number of
users that may be supported in a cell for both of the methods disclosed herein. The
number of users that are supported is limited in the dedicated control channel
method by the requirement for dedicated radio resources; and in the common
control channel method by signaling overhead requirements. By limiting the
measurement signaling procedures to active users, the present invention minimizes
the common control signaling overhead and supports the greatest number of users

in the cell.




the UE perfornms the DL CQ neasurenent on the specified
radi o resource (step S3A). (0031) The present

i nvention provides many advantages over prior art
schenes. First, the invention provides the highest
efficiency utilization of the air interface since
only those UEs having pending transm ssions will be
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rates permissible*will be *achievéd for each tine slot
or multiple time slots. [00331 Third, since UEs are
only required to respond to the request for the DL CQ
nmeasur enents, unnecessary neasurenents by the UEs w ||
not be required, thereby saving the battery life of
the UEs. [0034] A final advantage of the present
invention is the increased nunber of wusers that may

- be supported in a cell for both of the nethods

di scl osed herein. The nunber of users that are
supported is limted in the dedicated control channe
nmet hod . by the requirenent for dedicated radio
resources; and in the common control channel nethod
by signaling overhead requirenents. By limting the
measur enent signaling procedures to active users, the
present invention mnimzes the common contro
signaling overhead and supports the greatest nunber of
users in the cell. [0035] Wile the present invention
has been described in terns of the preferred

enbodi nent ot her variations which are within the scope
of the invention as outlined in the clains below wll
be apparent to those skilled in the art. CLAI M5 Wat
is claimed is:




1. Awreless digital comunications systemfor
optimzing radio resource utilization, the system
i ncluding a base station, BS, and a plurality of user
equi pnents, UEs, wherein said base station includes:
means for receiving at |east one block of downlink
data; neans for determning a specific UE to which the
bl ock of data is destined; and nmeans for transmtting
the downlink data to the specific UE in accordance
with a specific resource allocation, characterized in
that: the base station includes: neans for, in
response to the pendi ng dpwiMk data transm ssion,
transmtting to the specific UE a request for a
downl i nk channel quality measurenent; and neans for
alacatlafgedigdi o resour ces based upon the channel
qual ity nmeasurenment received fromthe UE, the specific
user equi prent includes: neans for performng a
~measur ementA efiretdse dig@aindointrkuni eiannsisteguidk bptithizangd
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tﬂ&wlﬁw@ﬂn@ﬁwﬂﬁsﬂéﬁ%d@sﬁmans for transmtting the
allocation to the specific UE and the UE includes
means f oy, adjustin |n response to the allocation, 3.
The sy@idhasoatiqninsades: or 2 wherein said neans for
transmitti ngeans fop fieeivingtadlebfi@nd Hoblsofaldamtifeddi

I ndi cate SREC{ kg dbleBRing b 3plPhc UR% Snh IR Gedhh Y
nmeasur enent .

is destined; and
means for transmitting the downlink data to the specific UE
in accordance with a specific resource allocation, characterized in that:
the base station includes:
means for, in response to the pending downlink data
transmission, transmitting to the specific UE a request for a downlink
channel quality measurement; and
means for allocating radio resources based upon the channel
quality measurement received from the UE;
the specific user equipment includes:
means for performing a measurement of the downlink
channel quality; and

means for transmitting said measurement to the base station.

2. The system as claimed in claim 1 wherein the base station
includes means for transmitting the allocation to the specific UE and the UE

includes means for adjusting in response to the allocation,

3. The system of claims 1 or 2 wherein said means for

transmitting a request to the UE is adapted to indicate specific timeslots for the




4. The system of any one of the preceding clains
wherein the allocation includes the nodul ati on type,
coding rate and tineslot/ tineslots allocated for the
pendi ng transm ssion. 5. The system of any one of the
precedi ng clains wherein the neans included by a UE
for perform ng a neasurenent of the downlink channe
qual ity only operates upon receipt of the transnmitted
request for a downlink channel quality measurenent.

6. The system of any one of the preceding clains
wherein the neans of the base station are for

r ecRhd iy ggltf}ngggﬁ%npgmdoml ink data destined for a
nunber of the plurality UEs, and for transmtting

requests for downlink quallty nmeasurenents to the
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a1yt BT isdht SopBRPUTRS FPoE rHETHERBRIDr ¢ ne

UEmpﬂpweﬂemkédmdmesmmﬁngmunmnnwmber of the UEs which
are capabl e of maki ng best use of the radio

resources; neans for determ ning a_nodul ati on/ codi ng
rate for eadls ypterinf anypag @ﬁth@armn&@, s earein dhe o
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méanmdink chamnelashitytrhdamgedevn| | nk data bei ng adapted to

transmt the blocks of data to the preferred UEs at
the respective nodul ation/coding rates. 7. The system

of cl atm 6 Thesysem of ay oae pighepreeeding glabny wkastin thes
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all Ocat I ons fa nddétgmumng, responsive to the channel quality
measurements received from the number of the UEs, preferred ones of the
number of the UEs which are capable of making best use of the radio
resourIces; ‘
means for determining a modulation/coding rate for each of the
preferred UEs as a function of the channel quality measurement received
from the respective UE and for transmitting the modulation/coding rate to the
preferred UEs; and
said means for transmitting downlink data being adapted to transmit
the blocks of data to the preferred UEs at the respective modulation/coding

rates.

7. The system of claim 6 wherein the allocated radio resources
include channel allocations and wherein the preferred UEs include means,
responsive to receipt of the channel allocations, for preparing for reception of
downlink data according to the specified channel allocations and the




9 nodul ation/coding rates. 8 A nethod for optim zing
radi o resource utilization in a wreless digital
comuni cations system the systemincluding a base
station, BS, and a plurality of user equipnents, UEs,
the nethod including the steps of: receiving, at the
BS, at |east one bl ock of downlink data; determ ning,
at the BS, a specific UE to which the block of data is
destined; and transmtting, fromthe BS, the downlink
data to the specific UE in accordance with a specific
resource allocation, characterized in that the nethod

I pelldest/cddimiaktting, to the specific UE, in
response to the pending downlink data transm ssion, a

request for a downlink channel quality nmeasurenent;
per forgi ng AIﬁmﬁi%ﬁ@mﬁﬁlzmgtrad@eessﬂesuﬁhiaubﬁm of the

I tt
U ek CO Rty pialire b B3 eh ot g 2 bt
aB8, addlagdarblityef usdr eqdipmBs, Usdihe metdisdlindedingpthsattpsipon

t channel quality neasurenent received fromthe UE.

9. "The net hod of claim8 further including the steps
of  trigpRiving:ta Hg BS pideast pre sk of dewalinkglatt i on to the

speci fdléi?erHEmn iNdl theBE Us tpedflic BE tb RhigP@Eividck dfRatd
mﬁ@ﬁ@%§§§£|d ag al l ocation. 10. The nethod of claim?9
justing step further includes
pr epartrangmitong, rieee e BS, e ddowlihk ditadatihe ispecHzCUEdance
V\Qctcgrdit%ie %ith%l si)&;?ﬁct ljeé-’())gi'ce allocation,
characterized in that the method includes:
transmitting, to the specific UE, in response to the pending downlink
data transmission, a request for a downlink channel quality measurement;
performing a measurement, at the specific UE, of the downlink
channel quality;
transmitting, from the specific UE, said measurement to the base
station; and
allocating, at the BS, radio resources based upon the channel quality

measurement received from the UE.

9. The method of claim 8 further including the steps of:
transmitting, from the BS, the allocation to the specific UE; and
adjusting, at the specific UE, in response to the allocation.

10. The method of claim 9 wherein said adjusting step further
inchudes preparing for reception of downlink data in accordance with said

allocation,

11. The method of any one of claims 8§ to 10 wherein the

transmitting a request to the UE includes indicating specific timeslots for the

10




11. The nmethod of any one of clains 8 to 10 wherein
the transmtting a request to the UE includes

i ndicating specific tineslots for the 10 requested
channel quality nmeasurenent. 12. The net hod of any one
of clainms 8 to 11 wherein the allocation includes the
nodul ation type, coding rate and tinmeslot/tinmeslots
all ocated for the pending transm ssion. 13. The nethod
of any one of clains 8 to 12 wherein the measurenent
of the downlink channel quality at the specific UE
only is performed in response to receiving the

r esiuesibd Einndt fANR! hekkufiRRNel qual ity neasurenent.

14." The method of "any one of clains 8 to 13 wherein:
the step of receiving downlink data at the BS incl udes
recei ving bfecksiild ofdewnend€ daiha giesti Radrdintha

er ofth u UEs: and the st of ...
C HIRG R bl eP IRl onie. Bfnd el el mester.
n@&@@&ﬁﬁ@ﬂhspﬂdhuﬁ&mmnmansnitting requests for
downlink quality neasurenents to the nunber of UEs,
t he net hod |nclud|ng the further steps of.
det er i nglhei mefhed pefn gy 1o§e t ofe clendelo daarhegin the

rrﬁ@@sufeﬁfégmbﬁ the’ a?a:]ﬁﬁdcm‘aﬁnlgm mayruﬁmh@ rsp&diifid e WHS, is
el e ones e n er o | C
bR SR b tied Jerees: it A dgymink dlntal satty

dmmamnmnmng a nodul ation/coding rate for each of the
preferred UEs as a function of the channel quality
measur ement_received fromthe respective UE and

transm%ti ri@wtmﬁéhqé@éammqe@ﬁﬂe@m&tg 1 athereiny t he

pr ef erthsgi%p valpdolvihBiISdht 4 kRB S iRQudk aekisin@ blocks of

ferr
d %\ggrln data (Sestmed ftor an I?er %f th%%lquEﬁy UEs; and

the step of transmitting a request for a downlink channel quality

measurement  includes transmitting requests for downlink quality
measurements to the number of UEs,
the method including the further steps of:
determining, in response to the channel quality measurements
received from the number of the UEs, preferred ones of the number of the UEs
which are capable of making best use of the radio resources;
determining a modulation/coding rate for each of the preferred
UEs as a iunction of the channel quality measurement received from the
respective UE and'transmitting the modulation/coding rate to the preferred
UEs; and
transmitting the blocks of downlink data to the preferred UEs

at the respective modulation/coding rates.

- 15 A user equipment, UE, in a wireless digital system, which system
is arranged to optimize radio resource utilization, characterized in that the .
UE includes:

11




at the respective nodul ati on/coding rates. 15. A user
equi pnent, UE, in a wireless digital system which
system is arranged to optim ze radi o resource
utilization, characterized in that the UE includes:
11 neans for receiving a request froma base station
to performa channel quality neasurenent, in advance
of receiving a pending downlink data transm ssion;
means for perform ng a neasurenent of the downlink
channel quality, which nmeans only operates upon
receipt of the transmtted request for a downlink

channep,eghath tedih lér QU 5B A Bast Utat Batrds L f

t he neasurenent to ase station; an dﬁp

r gl ftvghtyrf@eaéemeng i ad¥InPenRt aeIEng faJencmé d@g@hnk

edath PABHis@bn;Cl @il m 15 further including neans,

responsive to receipt of a radio respurce | ocat i

based BRAENIC PERENE:  meIMETISRL 8T BT (FRAPRS

qupedlity, ywhidlomedns e:m@r bpegatéDlipohaeaiti cdnhefrans e deflesdat a

|ﬁ) (%“mlggq% ﬁ? ecified channel allocation and
nod di a&f’?}gqu?’ AT e user equi pnent of

cl ai memegsdor Hsmitingihe ndasuncmaniso tlerbaspgatiay; aidig a

measur g a measurenment on

SRR or S eoﬁﬁxgg%t ggm{dﬁjfx REIRE Fe

specific tines user equi prent of any one
of clainms 15 to 17 wherein the radi o resource

al | ocatg. on TH%Q;Eéﬂ ﬁ&@oﬂ@ﬁﬁ'lgm&ﬁaﬂﬁn rﬁéﬁﬂ? rate
and ti.nesl ot/tlfge %ﬁts al l ocgted, f r the

in
t PERPLHY R T Bt AETSRBIEE gtlocptige Fseé‘d\% Bﬁgﬁ?sn%
omeamtedv@wnmna charrel qssslty,cfogplteﬁhrixsg/m eddeptidni 6 syst em
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modulation/coding rate.

17.  The user equipment of claims 15 or 16 wherein the means for
- performing a measurement is adapted for performing a measurement on

specific timeslots,

18.  The user equipment of any one of claims 15 to 17
. wherein the radio resource allocation includes the modulation type, code

rate and timeslot/timeslots allocated for the pending transmission.

19. A method of a user equipment, UE, operative in a wireless
digital system, which system is arranged to optimize radio resource utilization,
characterized in that the UE performs the steps of:

receiving a request from a base station to perform a channel quality
measurement, in advance of receiving a pending downlink data transmission;

performing a measurement of the downlink channel quality only upon
receipt of the transmitted request for a downlink channel quality measurement;

transmitting (S4) the measurement to the base station; and

12




characterized in that the UE perforns the steps of
receiving a request froma base station to performa
channel quality nmeasurenment, in advance of receiving
a pendi ng downlink data transm ssion; performng a
measur enent of the downlink channel quality only upon
receipt of the transmtted request for a downlink
channel quality neasurenent; transmtting (S4) the
measurenent to the base station; and 12 receiving the
pendi ng downlink data. 20. The nethod as clained in
claim19 further including, in responsive to receipt
of ar ARqh $RGA based on the
transﬁ?ﬁ?gg neas§§%gbdomml+ﬁ£ channel quality,
preparing for reception of dowlink data in

accor dance PetrhetitbdSsp elainkddesl clear@tthélihdhemdd, @n and

PR B ot A1 ol By St PP B TR A SO RNERE
[ mehmdﬁlsdqsveﬂiﬁm fchanmg] @arlnie;awlﬁﬁag tfomc@pen iof Hewnlink
q&gv\ﬁ L rcggrdalf%% w1;{1 a dspec1ﬁe(f)§1a el 8ot ﬁ %fmocduﬁltm u«%tﬁrég t he

resource a ZLion 1 ne
matka| at i on type, coding rate and tlneslot/tlneslots
all ocated for the pending transm ssion. 13

21. The method of claims 19 or 20 wherein the step of
performing a measurement includes performing a measurement on specific

timeslots.
22.  The method of any one of claims 19 to 21 wherein the radio

resource allocation includes the modulation type, coding rate and

timeslot/timeslots allocated for the pending transmission.
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