- [0001] COMMON CONTROL CRANNEL UPLINK POWER CONTROL FOR ADAPTIVE
MODULATION AND CODING TECHNIQUES [0002] FIELD OF THE INVENTION [0003] The present
invention relates to wireless digital communication systems. More particularly, the present invention is
directed to a code division multiple access ((DMA) communication system utilizing uplink power
control for adaptive modulation and codlng [0004] BACKGROUND [0005] CDMA third generation
(3G) cellular telgpomMuUCRMORCSENERAIPY B
~ transmissions to achuev&ammw&mmmmmmmwm@mm&sed data rates for
user services. AM&C techniques take into account RF propagation conditions in advance of
transmissions i gﬁgr to determine gjmﬂ L}Wﬁes that will take greatest advantage of
current RF progga n conditions. [0006] One method for determining RF propagation conditions is to
perform a physisabhaspeiseutatitertieasismsieniniardinitd sanpradoternesreadi¥ansmission. This
measurement is s tto th transml ter ation and coding
rate for the partPaﬁ%g“%ra‘fzfsmls%mn Eas‘ef %@ﬁg}%ﬁgﬁ&iﬁm%%ﬁ%?g%%gﬁ%@ﬁ%g%%mem [0007] RF
propagation cor(dlﬁwhfs)cwn@ang@mpwrpaﬁﬂb@mwlﬁ%mﬁ%ﬁﬁﬁ@é’ﬁoﬁg e the quality
measurement of t % }ioaililatg&ﬁg is used to determine the appropriate modulation and coding, and
since the channe?qua ity 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) bTo @ﬁn when a quality meﬁm@{mwrformed and when that transmission is
‘initiated. Therefore, for optimal AM&C, it is necessary to perform channel qualltl%/w rg)elﬁsurements with

minimal latency[480ICEéfs thitd SEAvERiRR A Fan srliigafoprdecommunication. Syste

adaptive modulation and coding (AM&C) to transmissjons to achieve and improve

radio resource utilization and provide increased data rates for user services. AM&C
techniques take into account RF propagation conditions m advance of transruissions m
oxder to determine modulation and coding rates that will take greatest advantage of
current RY propagation conditions.

. {0006] Onemethod for determining RF propagation conditions is to performa physical
#hanncl quality measurement at the receiver in advance of cach fransmission. This
measurement is sent to the transmitter, which then determines the appropriate

' moduiation and codiang rate for the paxﬁcuiar transmission based upon the physica}
channel quality measurement.

[0007IRF propagation conditions can change rapidly, particularly for mobile
applications. Since the qualitymeasurement ofthe radio interface is used to determine
‘the appropriate modulation and coding, and since the channet 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 & quality measurement is performed and when that transipission is
initiated. Therefore, for optimal AM&C, it is necessary to perform channel quality

- rheasurerents with minimal latency for all users with active data transmissions.



_1[00108] Physical or logical control channels are used to transfer channel quality measurements
from a receiver to a transmitter. Channel quality signaling may utilize either dedicated control
channels to each user equipment (UE) or common control channels shared by all UEs. When
dedicated control channels are used, a continuous signaling channel is available over time for
propagation of channel quality measurements for each UE. In terms of performance,_ this is an optimal

solution for AM&® iRt ouitigica sasinadnsbrrielv evetinewt &y Eansieo e ehgbidions can occur
at any time, takjng. i inllausly availabie auali gﬁ@@%{ﬁm piafefiampropriate
modulation andiﬂc%é?r%%%g%?%}g%%gﬁg%ﬂdﬁy, Witrs?faﬁ dedicated c&ontrol c anngel always available in the

uplink, the charsigerdedisetedswniselichaunabni cash urar amimr A 3R SATERS O 509] The
difficulty with thg,dledicated £apURtsBaRELARRIRARA indha! alvsinabraseal eesmmaantinuously

allocated even when there is no data to transmit. A primary application of AM&%: tecr.niques are
a

non-real time hijenaking ehenaelfecaraliblexaMipI 4ot dPh RERREIOT 8 (788E $%f service, the
best quality of SgevicRLRRSYuisaghiexet, with.shoskriighwate tiansmissianswilielagively long idle

periods between each transmission. These long idle periods resultggeggﬁinefficient use of dedicated

resources. [0010MPre fepiknealinbRHRiFRsaG Y ReRBRO R Y S FRHIE S channel

allocations. Butghis: teskiisiR parediciunavailaitity.atigualily senslemditantbthenguality
measurements are not continuqusly available, for t.1fis which haye transmissions at any one point in
time, only somd PEPREPoHHEE Wﬂl%ﬁ\?@%@éﬁ%ﬁﬁ%ﬁfﬁﬁ%ﬁwﬁ%géil?f%%%%‘fg?ﬁ? 11; When

common contralichasinelsa evdSelcarCoRtipinistbignaling chabaelss usahtedpycatliiEs within a cell.
In Third Generation-Tjme, Division Duplex (3G TDD) systems, the uplink common control channel

typically occupf@e AR detfransmmissions.
' : [0009] The difficulty with the dedicated control channel approach is that physical

resources are continnously allocated even when there isno data to transmit. A primary
applibaiion of AM&C techniques are non-real time high data rate services, for
example, Internet access. For these classes of service, the best gnality of sexvice (QoS)
is achieved with short, high rate transmissions with relatively long idle periods
‘between each transmission. These long idle periods result in an inefficient use of
* dedicated resources.

[0010] The problem can be minimized with pre-configured periodic dedicated channel
allocations. But this results in periodic unavailability of quality measurements. If the
quality measurements are not continuously available, for UBs which have
transmissions at any one point in time, only some portion of the UEs will have recent
channel quality measurements.

r0011] When common conirol channels are used, a continuous signaling channel is
shared by all UBs within a cell. In Third Generation-Time Division Duplex (3G
TDD) systems, the uplink conumon control channe] typically ocoupies a single time
siot out of multiple time slots. Procedures are defined for each UE's access to the
common control channel and U identities may be used to distinguish UE specific

fransactions.

iy



slot out of multiple time slots. Procedures are defined for each UB's access to the common control
channel and LIE identities may be used to distinguish LIE specific transactions. -2 [00121 To avoid
contention based access to the uplink common control channel, individual allocations are required to
be signaled on the downlink common control channel. Alternatively, some mapping between the

downlink allocation and uplink allocation maybe defined, Each UE then accesses the uplink common
control channellR1Z3dsr aupideomnterisnimsestiarressiie Ahgrplink £7SMHER SAEEh SH ays be

predicted by thenetird(..anchsiRcarH PG EaRs B sHnNe P68 inlreawsiil (oraemecamplications
transmitting only 5% of the time), periodic allocations of the uplink ﬁo?r}nm%] congol nnel are also

necessary for pRIBRREHiAG TRHEE A SR EBRRIEE PebrRsg R g B dRA Additionally,

when common gaptelehasnalsdied see URAMELeRes Eiomihe tonridaompelakeoehtrol
mechanism exists for each UE, since the common contral channels are not (‘toaﬁgnuoggly available.

[00131 What is MeReroiRISH Sl is A IREEHER oPSF R Rt BTRRNE TRmimizing the
overhead necesgafictedisrmenawehpmetind. pineranniielivil aminifrigedis(interarence

introduced by the yplink common contro] channel, [00141 SUMMARY [0015). The present invention
determines theﬁ’Bﬁé‘iﬂféq}’él %ﬁﬁ“&ﬁ?ﬁwﬁ@&gﬁioﬁgﬁn PR %’%? t@g‘%#?%%%&%@% open loop
technigue, whickvsighalsdnfainbiier]iarthalsdaemliskpfio protheiinginklisdmadaontesniie! channel

contol ehanme R T S e o S e et
The UE transmiised\ier Hill &fbapfizittanrelmadldet powmeseirobpsrbppiate pavsderepel for
ransmission bajed,on P 1955, SPISURIE e WF YR SR Realifg rom the base station
[0013] What is needed is an efficient method of performing power confrol while
minimizing the overhead necessary to perform such a method. Power control will

pinimize the interference infroduced by the uplink common control channel.

(0014} SUMMARY

[0015} The present invention determines the power level of an uplink common control

channel transmission using an open loop technigue, which signals information in the

- downlink prior to the uplink common control channe] transmission in order to achieve

an optimized power level. The base station allocates a specific uplink control channel

indicating the uplink interference, and optionally, a quality margin for that timeslot.

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 present invention.



[0016] BRIEF DESCRIPTION OF THE DRAWING(S) [00171 Fig. IA is a simplified block diagram of a
base station of the present invention. -3 [0018]Fig. 1B is a simplified block diagram of a user
equipment of the present invention. [0019] Fig. 1C is a simplified block diagram of an alternative
embodiment of a base station of the present invention. [0020] Fig. 2 is a simplified block diagram
illustrating one preferred embodiment of the process of the common control channel uplink power

control of the pfeses¥FigvERtine HORLifhId0ls didhoundifigraveshovpmgareb ey patfatembodiment of
the present inventiog.xlOOZZ] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0023] The pres’%ﬁ?nln?/éntion will be described with reference to the drawing figures wherein like

numerals repreffiplke cl€hieatstptiied bk (002 pfen Aliereatin pnRediBERICHAS S m of a universal

- mobile telecommunications system Vtgl%ggtrial radio access network (UTRAN) base station 12,

(hereinafter BS ?nv?/ ichigommunicates wirelessly over an RF link 25 to a UE 30, (shown in Fig.

1B). The UE 304y iie 2 inisciousibed hdndiapon Ensatrgikacevieasrrebrsimfihtiude additional
capabilities such as paging.e-mail and the like. 00221 THe.BS he-cROMFEERT 8l gaieana 24, (or

multiple antennase),pan Isolator/switch 22 (or like device), atime slot interference measurement device
26, an uplink cammemsiencontrol channel receiver 28, a common control channel quality monitoring

device 18, a sygayRgdovige, 20,an-asalaiRnas davNipk.shannelmeadityanstanadulation device

14. The BS 12 receives communications over the radio link 25 via the antenna 24. Received signals
are coupled to thEsiterference measurement device 26 and the uplink common control channel
receiver 28 through the isolator/switch 22.

[0022] PETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
- {0023] The present invention will be described with reference to the drawing figures
wherein like numerals represent like elements throughout.
[0024] Fig. 1A is a simplified block diagram of a universal mobile telecommunications
system terrestrial radio access network (UTRAN) base station 12, (hereinafter BS 12},
which communicates wirelessly over an RF link 25 to a UE 30, (shown in Fig. 1B).
The UE 30 may be a wircless cell phone, PDA or other like device which may inciude
addifional capabilitics such as paging, e-mail and the like.
[0025] The BS 12 comprises an antenna 24, {or nultiple aptennas), an isolator/switch
22 {or ke device), a time slot interference measurement device 26, an uplink commorn
control channel receiver 28, a common control channel quality monitoring device 18,
é summing device 20 and a reference downlink channel spreading and modulation
devics 14. The BS 12 receives comrnunications over the rédic link 25 via the anfenna
24. Received signals ave 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 tine slot interference on the
uplink common control channel. For example, the interference measorement device

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



[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 -4 measurement device 26 provides an
output (Ice), which is an indicator of the amount of interference on the uplink common control channel.
[0027] The receiver 28, which maybe a matched filter, RAKE or like device, receives and applies the
signal in the uplinkasmmnenndeviotrdb pravide docitput i) et igolitpn @tatnreishnagddbice 18 for

monitoring the channel control ink QIR trol channel and providing a quality
margin (QM) fof’i}aala%lé}ﬁr@é %%f%%é}éﬁo%e 'sign%fgg]for example, as a calculated Signal to
Interference R&062E Tt (SHvads) Wittt nayiE ararishsib Sl RAE B dikedeviradhi@le® The QM can

also be based upon, g sainglion gf fACiamAIuIRg 1R IR8R.E BERAGAIgRasendiions andior

the QoS requiremen e service desired by the UE 30. In tam, the SIR may be based upon

measurements (R pravioinsiaremidsion reriaries frrbanneUrrob K5O whRideietror rate
(BLER). Unlike m%BE%W&réﬁﬁﬁﬂéﬁﬁ)ﬁ?dvmgQ%ﬁiwW?&%@émUa' uplink common
y specifie

control allocation and can, as one option, be separatel the BS 12 or.even eliminated, as

shown in Figurd X028T8b2 S} srarbnsi Bl (Eor KRl it %ﬁé\ﬂﬁ@g DAL B9 E T hen not
constantly upd%%ﬁ@ggﬁég} dheRmaykesienechandiiamesidesentpblisieaed. [0030] The

Ice and QM values are applied {o first and second inputs of the summing device 20-.The output of the

summing devic@is®hs hasest ¥oahe %W@Hﬁ?&“&ﬁéaﬂ?m@&ﬁ%ﬁAﬁﬁ@ﬁ%gtﬁng and the Ice

may be combingghlyithag SURMEOSENGER S SHoMEsdhe daral$g e BRGIdE Nt a single
parameter, further reducing downlink signaling overhead. As further alternative, the Ii%% maybe

signaled separdHsly Fesree PR 5 D2 B P A0E U ER B LTI A RS TSR YRR
particular UE, such as the bleck emror rate (BLER). Unlike the upiink interference

fevel, the QM is not required for each individual uplink common control allocation
and can, as one option, be separately specified by the BS 12 or even eliminated, as
shown in Figure 1C.

[00291 Referring back to 1A, when not specified by the BS 12 or when not constantly
‘updated by the UE 30, the QM may be stored and the most recent QM is used.
[0030] The Jcc and QM values are applied to first and second inputs of the SUMMInG
device 20. The ouiput of the summing device 20 is input to the spreading and
modulation device 14. Although, the QM and the fcc may be combined by the
summing device 20 as shown, they may also be encoded into a single parameter,
further reducing downlink signaling overhead. As further alternative, the Icc may be
signaled separatety, 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 inio the spreading and modulation device 14 and
sent over separate downlink channels. The output from the spreading and modulation
device 14 is passed fo 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 Ice 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
channels. 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 lee are signaled over one or
more downlink control channels. The path loss measurement, (which is performed by the UP 30 as will
be explained in ¢batinelsd 8tz bty softesypismperfdvmbid dnpirforefet dpebectifirfiteds ¥60321 As shown,
Figs. IA-IC refer feren anngels.(and control channel(s)). Jt should be noted that the present
invention comprii%?&?ﬁj%%%%%%ﬁégg%%ﬁ’gm %ﬁ%ﬁ%ﬁ%gﬁéﬁ%&&gﬁgﬁa yase station 12 and
the UE 30. It is i88%drtsahoonhBigoréderl mfierit orfardnetrehatheln{eabtoratmd sleudeds)}bBd herein are
sent over a sing [ [, a single control channel or multiple reference and/or control
channels. Itis cﬁ?ﬁn@i%%&%@?g%%?ﬁ%%ﬁ%% gr%é%%ésécgﬂ%{o?ggnt?& o aﬁrslégﬁﬁ y be used
within the spirit &kl s@sperofethecpreseiicihwattiaind0032¢ RefdHidey b FigoladmidoliE 30 comprises

an antenna 32, an.isplaloH WSS HEIGIENGE ChANNELFREAINSL A2 DAINIRSS Galgulation device

42, power level calculation device 44, an adaptive modulation and coding controller (not shown), a
signaling receiv&tiagnsarhamshver sngdfronto! Frrezsitenmpliple sdresce swdfminteatishs from the BS

12 over the RF ligkoeraneiapilies o ommuBiaaHans, LR8BS IR0l oy chaidei@s appropriate

to either the reference channel receiver 36 (i.e., the reference channel(s)), or the signaling receiver 48
(i.e., the control R Asesdyyithim 8w et v seppe Aftimpresrat Blyer®8: receives and processes one or

more referenceefnRele- i :86ENEE, BRTUE wedknoua 1o 1hessLiskillilo ihs:AtAgeordingly, such
detail will not be included herein. The reference channel receiver 36 performs an estimate of the

reference chanrfelH6F @5t bBtBekiBerd plovidedhHespemlerbioa drise MedhistPSIghE! to the path
loss calculation glgsitgidlactePathlPSSuptive modulation and coding controller (not shown), a

signaling receiver 48 and a power amplifier 50. The antenma 32 receives
communications from the BS 12 over the RF link 25 and applies the communications
through the isolator/switch 34, as appropriate to cither the reference chanmel receiver
36 (i.e., the reference channel(s)), or the signaling receiver 48 (i.e., the control
channel(s)).

{OOﬁS} The reference chamnel receiver 36, receives and processes one or more
reference channels in a manner that is well kown to those of skill in the art.
Accordingly, such detail will not be included herein. The reference channel receiver
36 performs am estimate of the reference channel for data detection and provides the
power level of the received signal to the path loss calculation device 42. Thepath loss
calculation device 42 employs the power level to determine power loss in the
downlink transmission.

{0034] The QM and Icc Information transmitied by the BS 12 are received by the
signaling receiver 48, which pass:&s this information to the power level calcuiation
device 44. The power level calculation device 44 uses the outputs of the path loss
calculation device 42 and the signaling receiver 48 to determine a proper power level
for transmissionto BS 12asa ﬁlhction of path loss and interference in the RF Link 25.

o



calculation device 42 employs the power level to determine power loss in the downlink transmission.
[0034] The QM and ice information transmitted by the BS 12 are received by the signaling receiver 48,
which passes this information to the power level calculation device 44. The power level calculation
device 44 uses the outputs of the path loss calculation 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. [663S)0RfR] ctismintitpof tkpokthdspehuaicniafaicdiritatitremiats he p§htes the output
power of the UE 10 via. co f the power If] i3 iggnptfies, as
appropriate. [O@’?&ﬁ'ﬂ%&%ﬁ%ﬁ %fv fﬁeoﬁ%%%gg%‘?ﬁ%%g}}ﬁ%ﬂg the stlégatﬁ%uﬁgl the
isolator/switch 3dygiftbshes apteymmi82. [0037] As those of skill in the art would understand, TDD utilizes

a transmission e whereb fr%ijg]ﬁéeggtggvﬂxsggﬁégn{ge@eeggh;trqm@uggnamising a plurality
of time slots. Dggtégéjtggeetroa? Iﬁni?tigjias segmented,. and the segmented data is then scheduled for
transmission inisie@rsmitel ihaedtbesnRapT B, the CQ interference measurement from the same

slotn a previoys,iams (X ARSI felPSTinaecE:Gorbistionandaaiagsaie of the curent
eSC

frame. As will ribed in greater detail hereinafter, the CQ interference meT‘urement as

measured at thehBeuIOwSerrfemisFRRaBNeN WeRIHRA aeh SFAME CBTRAREIE R8RS plink

transmission. (09381 Qng embedimentaliiemstieshai-al tha mesephinventan is tkown in the flow
diagram of Fig- 2. In this method, the BS 12, at step S 1, the reference ch@gnel isf?transmitted, with a

power level knowhedsleddop Fangnipsian)in B@%Wﬁ&ﬂﬁﬁi%ﬁléi%@%ﬁ? FED S2. The BS 12

continuously mgasures uplinkinterigrengs: on alime sioie: RteisnBddiasedearmiaingmissions from

the 1JEs, (only one IIE 30 being shown in Fig. 2 for simplicity); and,can, alsq be.based upon
transmi Ssgon ¥r(§‘iﬁ modulation and coding rate of %xe cunentngrzeme. y}xs w&l B a&ahedin et'P

detail hereinafier, the CQ interference measurement as measured at the BS i2is
signaled in the downlink in advance of the common control uplink transmission.
[0038] One embodiment of the method 10 of the present invention is shown in the
flow diagram of Fig. 2. Inthis method, the BS 12, at step 81, thereference channel is
' fransmitted, with a power level known to the UE 30. The UE 30 continuously
calculates path loss at step S2. The BS 12 continuously measures uplink mnterference
on all time slots, at step S3, based on transmissions from the UEs, (only onc UE 30
"bcing shown in Fig. 2 for simplicity); and can also be based upon transmission from
other base stations, (only one BS 12 shown for simplicity).
{0039] The BS 12, at step $4, defermines the need for an uplink common control
channel, for exampie: 1) an AM&C measurement report; or 2) Hybrid-Automatic
Repeat Reguest (H-ARQ) control information. This determination may optionally be
in response 1o the receipt of 2 data block. Atstep 85, the BS 12 allocates a specific
uplink common contro} channel, indicating the upkink interference level cc in that
time slot. The BS 12 at step S6 signals the uplink common control channel fo be
utilized and the uplink interference level (lcc) for the allocated chanuel. These
‘parameters are signaled over a downlink control channel. Note that the parameters of

the specific uplink control channel may be implicitly known.

-



other base stations, (only one BS 12 shown for simplicity). [0039] The BS 12, at step S4, determines
the need for an uplink common control channel, for example: 1) an AM&C measurement report; or 2)
Hybrid-Automatic Repeat Request (H-ARQ) control information. This determination may optionallybe
in response to the receipt of a data block. At step S5, the BS 12 allocates a specific uplink common
control channel, indicating the uplink interference level Icc in that time slot. The BS 12 at step S6

“signals the uplikeymmerUEDYchcktapsl igehanintlizhe ansoieasphisticinirrierdecs ifarel (Ice) for the

allocated channel. These par e re signaled over a dqwnlink contrql c I, Note that the
parameters of tﬁél‘gﬁgﬁﬁlr?& Wp%%éoﬁ%ﬁﬁﬁ%ﬁ%%ﬁ@%%gﬁm %er‘lgk)gfq%%%i le LIE 30, at
step 57, determiigs Shemighedpidafaapbnkvpbinesteueld dotr dinsBiskion to the BS 12 based upon the
current path los %igér%gtg&/ the iilinEe fi::}gt;){#at s%f?egltseza {3‘% theb(lgn&%%%?g%ﬁv%alc% Tobgaélned from the

his] [44 .
BS 12. [00411 As'st ereinbefore, Inan alternative empodimeén may also be signaled
along with, or seqaraite filony Wighjnte dferantceftone KieiniEHisaiterkatl ce nibddidtemtofethe method 20
of the present invention is sI](ggvn inFig.-a, Rraviding further. o 'n%%qﬂ kgft waﬁ[’ mmon control
channel power I%I\I/?gﬁcgjﬁgnstea S e%?%{?igig.ﬁ %aet%?ggﬁtuﬁvﬁgréﬁp #lg same aégF?g% Imp _(eé(r)nent the same
steps of the profedhsespicnmsivsrsftrtpiichteninationmised chiaved byeabisrioRkaly Skpaating a
requested OM wiih e uplink sonvaen sanual eI allorAlleRal QU i gasEsAIONg other
aspects, upon previous transmissions from the particular UE received at step S3. Fig. 3 shows step

S6 modified as $lepe6n rilapisization ifeduystbp Yimondlyniming poarmigd BVand 3, the BS
12 may performsigm 24, IRESRORSS IRIRGFINNN A HRI2BIOOKLQLNAY R A IRRERARALOT whether or

not a data block is received. [0042] Referring back to Fig. 2, the transmit power level of a UE (Tue)
may be represémé%ymﬁm’f@@ggﬁ%ng from the particular UE received at step 53. Fig.

3 shows step S6 modified as step S6A and step §7 modified asstep S7A. Asshownin
both Figs. 2 and 3, the BS 12 may perform step S4 in response to receiving a data
block; or may be independent of whether or not a data block is received.
[0042] Referring back to Fig. 2, the transmit power level of a UE (Tue) may be
represented by the following equation:
Typ=PL+lcc Equation (1}
where PL is the path loss; and ee is the interference level for an uplink common
control channel éammunicaﬁon. The path loss (PL) may be calculated as follows:
PL=Trer Rz Equation (2)
where Trer is the power of the reference signal at the BS 12 and Ry is the received
power at the UR 30 of the reference signal.
f0043] The UE 30 at step S8, initiates an uplink common control transmission at the
Vupiin}c transmit power lovel calculated using Bquations 1 and 2; the transmission being
received by the BS 12, at step 89, 7
10044] 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 = PLAQM+Hce Equation (3)



TUE = PL+loc Equation (1) where PL is the path loss; and Ice is the interference level for an uplink
common control channel communication. The path loss (PL) may be calculated as follows: PL=T
-RUE Equation (2) where TsnF is the power of the reference signal at the BS 12 and R is the received
power at the UE 30 of the reference signal. [00431 The UE 30 at step S8, initiates an uplink common
control transmission at the uplink transmit power level calculated using Equations 1 and 2; the
transmission beingra PLaitkegayhtesBIM B tat dteipddudifadiryithent dve ise istadprsasitted from the BS

12 to the UE 30 a5 shown, e, Alernalye, maihod 20.8LF 1 Auiha RS ieehigyel of a UE (TW
y

may be represente ollowing equation: Tus = PL+QM-+Icc Equation (3) where PL is the path

loss; QM is the blesitadagaiditfodbewgin and Ice is the interference level for the uplink common control

channel communication. Tq%g%th I%s (PL) may be calculate fol : PL=Txes -RUE Equation
. LAY . T .

(4) where T is the power of the r&ferefice signal at the BS 12 and Rm is the received power of the

reference signaivhemhExats [BOnG1eT hé theedermrnaenm atibe B lerandBvain s prior art

methods. The rg&%?&%ﬂ%ﬁ&%&&@%@%@ﬁﬁﬁé%‘ can be specified in the allocation message, assuring
C

a very low latency uplink interference" measurement is available to the TiE. Alternatiyely, the

measured uplifi0idFFbrerrees By eaifPh 45 eRERH AR R RREE NS IO AR trdPEhannel or other
means. Since the AMEG Hplinkcapiabelianash ik Synactad 4o exizhiba:aigigeERP mode timeslot,

still further efficiencies are perceived. Normally, in slotted systems empl in%simil pen loop power

control mechafistAs, ilnristande Rtk HalPEETREY TIPSR &b o PEFOREF ofefation Since
' Alternatively, the measured uplink interference fevel can be provided via the downlink

common control channel or other means. Since the AM&C uplink control channel is
expected to exist ip 2 single 3G TDD mode timeslot, still further efficiencies are
perceived. Normally, in slotied systems employing similar epen loop power conirol
mechanisms, interference must be reported for each slot for proper operation. Since
only one slot is used for the uplink common control channel and therefore only the
uplink interference for one slot has to be signaled, minimal overhead is introduced to
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 i the art.



only one slot is used for the uplink common control channel and therefore only the uplink interference
for one slothas to be signaled, minimal overhead is introduced to the downlink allocation signaling for
the benefit of more efficient use of uplink radio resources. [00461 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. -9.. CLAIMS
1. A method for determining uplink power level, implemented in a base station, comprising: receiving
a communication signal over an uplink commogramym channel, measuring interference on the uplink
common control channel in response to the received communication signal; monitoring a channel
quality of the uplink common control channel and providing a qualit marglin for the communication
signal; and tradsmittiy T BeRIRSE rHAISHIEDERS HBM&%‘?FEréﬂYfﬁaﬁ%.E’Z?“m@%é‘?h?)cpéﬁ%laim 1,
further cgmpHsing fYPRIARY the measured interference and the quality margin. 3. The method of
claim 2, further comprising encoding the measured interference and quality mar(I;in into a single
parameter. 4. TRECHTEHIOR GRARNIBHE HPth & BREd T RS Rl IR BUIR pHSHY ! #BASRing the

measured interference; over a.broadeass chaangh R hsxweihod ot anvcans afithe Rresesingslaims
wherein the quality margin includes a signal to interference ratio target. 10
the received communication signal;

monitoring a channel quality of the uplink common control channel and
providing a quality margin for the communication signal; and

transmitting the quality margin over a downlink control channel.

2, The method of claim 1, further comprising combining the measured

interference and the quality margin.

3. The method of claim 2, further comprising encoding the measured

interference and quality margin into a single parameter.

4, The method of any one of the preceding claims further comprising

transmitting the measured interference over a broadcast channel.

5. The method of any one of the preceding claims wherein the quality

margin includes a signal to interference ratio target.
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