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[0007]RF propagation conditions can change rapidly, particularly for mobile
applications. Since the quality measurement of the radio interface is used to determine
the appropriate modulation and coding, and since the channel quality measurement can
Change rapidly due to the changing RF propagation conditions, the performance of the
adaptive transmission process is directly related to the time period (i-e. latency)
between when a quality measurement is performed and when that transmission is
initiated. Therefore, for optimal AM&C, it is necessary to perform channel quality

measurements with minimal latency for all users with active data (ransmissions.




-1 [0008] Physical or logical control channels are
used to transfer channel quality neasurenents from a
receiver to a transmtter. Channel quality signaling
may utilize either dedicated control channels to each
user equi pnent (UE) or common control channel s shared
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[0011] When common control channels are used, a continuous signaling channel is
shared by all UEs within a cell. In Third Generation-Time Division Duplex (3G

TDD) systems, the uplink common control channel typically occupies a single time

slot out of multiple time slots. Procedures are defined for each UE's access to the

common control channel and UE identities may be used to distinguish UE specific

transactions.




slot out of nultiple tine slots. Procedures are

defined for each UE's access to the comon contro
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The UE transmits over the specific channel and determines an appropriate power level

- for transmission based on path loss calculated by the UE and the data received from

the base station.

[0016] BRIEF DESCRIPTION OF THE DRAWING(S)
[0017] Fig. 1A is a simplified block diagram of a base station of the presentinvention.




[0016] BRI EF DESCRI PTION OF THE DRAW NG S) [0017] Fig.
1A is a sinplified block diagramof a base station of
the present invention. -3 [0018] Fig. IBis a
sinplified block diagramof a user equipnent of the
present invention. [0019] Fig. 1Cis a sinplified
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terrestrial radio access network (UTRAN) base
station 12, (hereinafter BS 12), which comuni cates
wirelessly over an RF Iink 25 to a UE 30, (shown in
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control channel receiver 28, a common control channel quality monitoring device 18,
a summing device 20 and a reference downlink channel spreading and modulation
- device 14. The BS 12 receives communications over the radio link 25 via the antenna
24. Received signals are coupled to the interference measurement device 26 and the
| uplink common control channel receiver 28 through the isolator/switch 22. |

[0026} The interference measurement device 26 measures time slot interference on the
uplink common control channel. For example, the interference measurement device

26 may measure interference signal code power (ISCP). The interference




[0026] The interference nmeasurenent device 26 neasures
time slot interference on the wuplink comon control
channel . For exanple, the interference neasurenent
device 26 may neasure interference signal code power
(1SCP). The interference -4 nmeasurenent device 26
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further reducing downlink signaling overhead. As further alternative, the Icc may be
signaled separately, for example, on a broadcast channel. In that case, only the QM
will need to be signaled. The Icc and QM, if not combined or encoded into a single
parameter, may be separately input into the spreading and modulation device 14 and
sent over separate downlink chammels. The output from the spreading and modulation |
device 14 is passed to the antenna 24 through the isolator/switch 22 for transmission
to the UE 30. The QM and Icc are signaled over one or more downlink control




will need to be signaled. The Icc and QM if not
conbi ned or encoded into a single paraneter, nay be
separately input into the spreadi ng and nodul ati on
device 14 and sent over separate downlink channels.
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{0034} The QM and Icc information transmitted by the BS 12 are received by the
signaling receiver 48, which pass-es this information to the power level calculation
device 44. The power level calculation device 44 uses the outputs of the path loss
calcnlation device 42 and the signaling receiver 48 to determine a proper power level

for transmission to BS 12 as a function of path loss and interference in the RF link 25.
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power | evel of the received signal to the path |oss

cal cul ation device 42. The path loss cal cul ation
device 42 enpl oys the power |evel to detern ne power
loss in the downlink transm ssion. [0034] The QM and
Ice information transmtted by the BS 12 are received
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Information to the power |evel calculatigon device.44.
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[})83(39] L’Ij‘% 'BS( ?Zn,l a¥ s?egesélyltzie%gnines the need for an uplink common contro}
channel, for example: 1) an AM&C measurement report; or 2) Hybrid-Automatic
Repeat Request (H-ARQ) control information. This determunation may optionallybe
in response to the receipt of a data block. Atstep S5, the BS 12 allocates a specific

uplink cominon control channel, indicating the uplink interference level Icc in that
time slot. The BS 12 at step S6 signals the uplink common control channel to be
utilized and the uplink interference level (Icc) for the allocated channel. These
‘parameters are signaled over a downlink control channel. Note that the parameters of

the specific uplink conirol channel may be implicitly known.
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being shown in Fig. 2 for sinplicity); and can al so be
based upon transm ssion from other base stations,

(only one BS 12 shown for sinplicity). [0039] The BS

12, at step S4, determ nes the need for an uplink
common control channel, for exanple: 1) an AM&C
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7[0043] The UE 30 at step S8, initiates an uplink cornmon control transmission at the

uplink fransmit power level calculated using Equations 1 and 2; the transmission being
received by the BS 12, at step S9. _
[0044] When the QM is transmitted from the BS 12 to the UE 30 as shown in the -
alternative method 20 of Fig. 3, the transmit power level of a UE (Tyg) may be
represented by the following equation:

Tyg = PL+QM-+Hce Equation (3)




represented by the follow ng equation: TUE = PL+lcc

Equation (1) where PL is the path loss; and Icc is the

interference I evel for an uplink common control

channel comruni cation. The path loss (PL) may be

calculated as follows: PL=TRU-R Equation (2) where

RREEe PE idtheppih Yass; Q¥ id the désiré@qeaticyemangfinald ledis ﬁieentBSeﬂ:ﬁce
UF- |s the received  power at the UE 30 ?ﬁ

| Ets plink remmon aeyirsf chppel gpmamnication. Jbh 1085 0Ly may

'b@'cEI Efa?eﬁa@'i’omé nk conmon control transm SSI on at the

upltnk transmt power |evel calcul ated using Equations

| and 2; tHie-TheaPspi ssi on bei ng r ec@guetiby) t he BS

12, at step S9. [00441 When the QMis transmitted from

otheresi5et is the power Aithesleaencs gusl Hlet3$e12 and Ryeia fhergceived
{”glogﬂﬁg el 31 at ransmt power |evel of a UE

ES%) may be represented by the foll ow ng equation:

M004 5 FTIRL prihént dievelntjord hasosevérd) adv@ntaBer @vePlprios att eetipgish The
l'oss; QM.is the desired quality margin and lcc is the,
W?P%F?‘é‘ﬂéw@émelf@@’é?e lgvstcap hesnepitied o %ﬁﬂ?&ﬁﬁ%’éﬁ‘iﬁﬁ“%ﬂes assuring

TR Py LY Gtk rerSpeh it B rifRble 3F e U

AR&atisely, e peastred aplidktisterfatRiedfiebcanbg prividet vid‘tbe cBﬁvnlﬁk
and RUE is the received power of the reference sjgnal.

semimpR cQtrol plygnsh orpher peasefinee méw&&pmg cenpiyel chanuel is
3&%&”{1? 159 el sﬁr 1e G iﬁD Q'BEIQ %ﬂ%esloﬂ},ﬁ fﬁgicnclcs are

eren can be 'sp CI

pertdvad. Immims‘s Sﬁ@l%ne@@@temsréﬂlplo@mgesimweh &i@rpb)dver control

uplink interference neasurenent is available to the

wechanpmseinteaferapse yusttbisaeppsted oreachuglpt fok properepesatione Since

oo e 180 e e ok oBoirdS PREEY chibtncd FRTHRPGR B the
SRR RSkrfbSncRsPOid 6l hidodg sihaled, riinfnhd) %&h&@ i3 Bitodaetd to

tinmeslot, still further efficiencies are
the downlink allocation signaling for the benefit of more efficient use of uplink radio

resources.
[0046] While the present invention has been described in terms of the preferred
embodiment, other variations which are within the scope of the invention as outlined

in the claims below will be apparent to those skilled in the art.




perceived. Normally, in slotted systens enpl oyi ng
simlar open | oop power control nechanisns,
interference nust be reported for each slot for proper
operation. Since only one slot is used for the uplink
common control channel and therefore only the wuplink
interference for one slot has to be signaled, m ninal
overhead is introduced to the downlink allocation
signaling for the benefit éﬁA&FRﬁﬁeffiCient use of
uplink radio resources. | ile the present

i nvention has been described in terns of the preferred

enboj]nent ot her variations which are within the
Aveet; sopmmrs AUES COMPISWEd in the cl ai ns

scop
bel oy ﬂ@férén&ech@ﬁlﬁ’él r8&tivdrFot fh‘é@i%mﬁ% bdRfhuhltatiBe skl over a
CLALMS 1. A user equi pnent , conpr|5|ng a

physiad pfercaemelianck ecei ver for receiving a

communi Ga,i Oﬁsﬁ' Qa1 r V1E’é1ysﬂg§€dnsfv%f e received
channel ; a path | oss ca I ce respon3|ve to

@mﬁww@m@algn@bﬁq’micwéftun@ran@xgﬁqed pathlossal cul at | ng an

t

onP e SEaRd et B Ml th BR6GINE of Bh GARE bl
dmmndWDQhﬂummh¢ﬂmemmHﬂbnawkﬁmc¢hsmchhmneL@ndnd a pomer

| evel I n esponsi ve t.0 s |d thlo
e e e R T i R S A
ckfltldam)mldmglcanamblsard( mgnalmg reeaiedr, fas eiéteirmmlagdarpaipﬂmk

0SS an nt. ence | evel ere n i nk

L858 80 selful Ihgrtsrisnce Jevel  pher sty an ioh the
powe rwﬁeewyl a:ﬂ@bﬁﬁlﬁncﬁﬁﬁolb&ha%ﬁbldtrﬁ%\ﬁﬁﬁsﬂnﬁYﬁ inifi@kd HadingOthe
device. 2. The UE of claim | wherein said reference

POwiETEYel flefe@nmssi by spidpomer loysl ealeulatignadeyicet he recei ved
comruni cation for data detection and generates a
pomer | evel of the communication signal; and said path

| 0ss 2cal cthed¢E @b claiilcuhsisiagaaperensashannel egceiver performs

&PdsEitd AL 61 BRirbceived communication for data detection and generates a
power level of the communication signal; and
said path loss calculation device uses said power level to calculate said

expected path loss.

3. The UE of claims 1 or 2 wherein said allocation of said uplink
channel includes a quality margin, whereby said quality margin is also used

to determine said uplink power level.

4. The UE of claim 3 whereby said interference level and said

quality margin are encoded into a single parameter.
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expected path loss. 3. The UE of clainms | or 2 wherein
said allocation of said uplink channel includes a

qual ity margin, whereby said quality margin is al so
used to determ ne said uplink power |evel. 4. The UE
of claim3 whereby said interference | evel and said
gquality margin are encoded into a single paraneter. 10
5. The UE of clainms 3 or 4 wherein the quality nargin
includes a signal to interference ratio target that
said 5up| | Tike BEhof olaimbanmel wheredinsis gealay margex pedbdd a
t.0_achi.ev .of cl ai 3 to5
SiReAaP Rl ratioe g indargrr a i Uy pipile Phrtdl g
eI 6aid e;gaeategrtalacmsve,lsed by sai d power |evel
calculation device if a quality margin is omtted from
a presently received comunication signal. 7. A user

equi Brent THEIEE, ofeayphnesif REsima 3I16$1ﬁ'hé1@lfn 4 qaslityinigrgi of a

conmunj cati.on. si gnal . over S ref rence

REH Y Teceived P’&P‘%&‘PE&F%\’E& yrb P@H%L&‘t"ﬁl | oss
ddlcdlespoasact o 4 feality %@Fmeiﬁl oﬁﬁmﬂiﬁbﬁ&i preshnﬂyge@iwed
neans for rece|V|ng an all ocation of an uplink contro

HRYRPEFAH M EAIng  the anount of interference in the
channel ; and a nmeans for determ ning an uplink power
Ievel based on said ?ath |l oss . and said interference
| evel- i n 4 88psuwmeyt AEN cpRPHSINGss cal cul ati on devi ce

and  a3Rb£hs ToORRAbIVIYY 4 86RINMAIcatIVNRIARY 0R8r é:'ﬁb}l'sﬁ'&l reference
control channel transmssion is initiated having the

¢l | evel deternined by said neans for determ ning.
8. Trflenfclgné)ffof;|c%ﬁdﬂlz¥tiﬂ@“%ﬁeé{be%§eiddp§fﬁaﬁ§ssfﬁ’lr rés%%ﬁ&é’ k& %he
received communication signal;

means for receiving an allocation of an uplink control channel including
the amount of interference in the channel; and

a means for determining an uplink power level based on said path loss
and said interference level in response to said path loss calculation device and
said signaling receiver,

whereby an uplink control channel transmission is initiated having the

power level determined by said means for determining.

8. The UE of claim 7 wherein said means for receiving
the communication signal performs an estimate of the received communication
for data detection and generates a power level of the communication signal; and

said means for calculating the path loss uses said power level to

calculate said expected path loss.
0. The UE of claims 7 or 8 wherein said allocation of said

uplink channel includes a quality margin, whereby said quality margin is

also used to determine said uplink power level.
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the conmuni cation signal perfornms an estinmate of the
recei ved conmuni cation for data detection and
generates a power |evel of the communication signal;
and said nmeans for calculating the path | oss uses said
power |level to calculate said expected path |oss. 9.
The UE of clainms 7 or 8 wherein said allocation of
said uplink channel includes a quality margin,
whereby said quality margin is also used to determ ne
sai d Wpl i Tke pivef clapudl whartbyGaidineerfiitende keval andsaid

C said quality
HERLS Bl G o T B BB Sreter T 11, The UE
of clalns 9 or 10 mhereln the quality margin includes
a signal r sai d_uplj nk
cont P01 oA SF PRIRE QL nheb BB ity SRkn Bohides
4 Rignhheo UEeld'éreaatyramme:afg‘et tHanisaiel plink cbhtrohetizmine] a
ﬂ_ual iIg{. ¢ ﬁlr evi ously recei ved comuni cati on

raHarsee lﬁgggfcgesﬂ 4P ¥eans for deternining if a

quality margin is om tted froma presently received
Commlal Ca’i’hg EIES 0 any one 02f claims 9 to 11 wherein a quality margin of
a previously received communication signal is used by said means for

determining if a quality margin is omitted from a presently received

communication signal.
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