[0001]OUTER LOOP POWER CONTROL FOR WIRELESS
COMMUNICATION SYSTEMS [0002]FIELD OF INVENTION [0003]The
invention generally relates to wireless communication systems. In
particular, the invention relates to power control in such systems
[0004]BACKGROUND [0005]Wireless telecommunication systems are

[aaitknown in the artOITEHELGOM @ade e 0 KOO LivdRor wireless
systems, standardSaLESS densiapadandragrbsingTmriemented.
One current standard in widespread use is known as Global System for
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prior standard with additional features and enhancements. In January

[dk28, the European Telecommugications Stageard Institute - Special
Mobile Group (ETSI SMG) agreed on a radio access scheme for Third
[988Bkration Yixaless JeleniseanairaivrersalamubleeTarlt dmavomivatbasict. 1o
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Ge er%tlon Partnership Project (3GPP) was formed in December 1998.

deygispedsthih AR S R IR BB eBfhdARA I gent MaBAardisbiiddesticead use is
nstancas GIR08]yActyR it MHATIS ‘BYRIMALE AHEAIIE (RO 48RS With dered

current 3GPP specifications is depicted in Figure 1. The UMTS network
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interface kKRown as ou- hwiﬁﬂmg%«ﬂﬁ FiorpeaibetrsispRunications
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foobigriace. 4 typical UMTS system architecture in accordance with current 3GPP
specifications is depicted in Figure 1. The UMTS network architecture includes a
Core Network (CN) interconnected with a UMTS Terrestrial Radio Access Network
(UTRAN) via an interface known as Ju which is defined in detail in the current
publicly available 3GPP specification documents. The UTRAN is configured to
provide wireless telecommumication services to users t}lrt;ugh wireless transmit
receive units (WIRUs), known as User Equipments (UEs) in 3GPP, via a radio

interface kmown as Uu. The UTRAN has one or more Radio Network Controllers

1.



[0007]Communications external to the network components are performed
by he Node Bs on a user level via the Uu interface and the CN on a
network level via various ON connections to external systems. [00081In
general, the primary function of base stations, such as Node Bs, is to

rovide a radio connection betw ation work nd th
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support node gateway RS support node;
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serving GPRS support node provides access to packet s ltch
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o Ty SDRREEHONStiftion emits common chanunel signals allowing non-connected

 WTRUs to become synchronized with the base station’s timing. In 3GFP, a Node B

- - performs the physieal radio connection with the UEs. The Node B receives signals

. over the Tub interface fiom the RNC that control the radio signals transmitted by
the Node B over the Uu interface.

[6009] A ON is responsible for routing information te its correct destination.
For example, the CN may route voice traffic ﬁ*om a URE that is receivgd by the
UMTS via one of the Node Bs o a public switched telephone network (PSTN) or
packet data destined for the Internet. In 8GPP, the CN has six ma.jor components:
1)aserving General Packet Radio Service (GPRS) support node" 2) agateway GPRS

- support node; 8) a border gateway; 4) a visitor locahsn reglsi;er* 5) a mobile services

2 gwitching center; and 6) a gateway mobile semces switching center. The serving

GPRS suppert node provides access to packet switched domains, such as the
- Internet. The gatewsy GPRS support node is a gateway node for cormections to
other networks. All data traffic going to other operator’s networks or the internet
' goes through the gateway GPRS support node. The border gateway acts a5 a
fivewall to prevent attacks by intruders outside the network on subscribers within
the network realm. The visitor location register is a current serving nebworks ‘copy’
of subscriber dats needed to provide services. This information initially comes from
a database which administers mobile subseribers. The mobile services switching
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other networks. All data traffic going to other operator's networks or the

internet goes through the gateway GPRS support node. The border

gateway acts as a firewall to prevent attacks by intruders outside the

[ebwork on subscribers within the nefyork realm. The visitor location
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powdfeigsICRMmNIcation systems are well knawn in.the art. Examples of
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. _presence of a fading propagation channe ime-varying
Slgr?ﬁﬁﬁﬂﬁ%&‘*ﬁ%ﬁ%@ﬁé%@ Rsiiatibeereepinetsata is received at the

[0018Mote ervhWiRARLERINGI PN control for wireless communication systems
are well known in the art. Examples of open and closed loop power control
transmitter systems for wireless communication systems are illustrated in Figures
2 and 3, respectively. The purpose of such systems is to rapidly vary transmitter
power in the presence of a fading propagation chanpel and time-varying
interference to minimize transmitter power while insuring that data is received at
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[0014]In communication systems such as Third Generation Partnership
Project (3GPP) Time Division Duplex (TDD) and Frequency Division
Duplex (FDD) systems, multiple shared and dedicated channels of

are comhined for transmission. Background
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the received signal is measured, The transmitted information is sent in units of
transport blocks (TBs), and the received signal quality can be monitored on a block
error rate (BLER) basis. The BLER is estimated by the receiver, typically by a cyclic
redundancy check (CRC) of the data. This estimated BLER is compared to a target

quality requirement, such a target BLER, representative of GoS requirements for
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[0019]In inner loop power control, the receiver compares a measurement

of the received signal quality, such as SIR, to a threshold value (i.e., the

target SIR). If the SIR exceeds the threshold, a transmit power command
@5’@%%@;& ower level is sent. If t%e §IR is below the )
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r ary significantly depending on the given
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tripRrs; e caused by this channel condition mismatch, since
the target SIR requweé' for a target BLER varies with channel conditions.
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:Or{%}é}ﬁ Rt s BLER Jarrlgros SGTe6E bastsasreference transport channel
(RTrCH) may be selected among the transport channels multiplexed on the
considered CCTrCH. For example, a TrCH-1 may be selected for RTrCH as it may
be regarded as a mid-point of all channel conditions on the CCTrCH, including an
AWGN channel. A mismatch between a target BLER and a target SIR may vary
significantly depending on the given channel condition, especially at very low
BLER. For instance, the target SIR at a target BLER = 0.01 for TrCH-1 in the Case
1 channel condition may require more than 4 dB over the target SIR for another

transport channel in the AWGN channel condition, (i.e., TrCH-1 requires a stronger
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video, voice, and data, each having different QoS requirements. For
non-real time (NRT) data services, data is transmitted in many bursts of
short duration. In a 3GPP system for example, these data bursts are
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cdﬁggpégmly, the expected delays to ensure QoS are longer for a data
download than for a voice transmission. Further, the requwed tranS|ent

[08eH size reFhspriion RO comiantelssithaspantingfin deemsiviceesigmsnee
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to the desired target SIR, the Initial target SIR for NRT data, which is

2 HARfrHSEIgRdape s RRDBILR IIBE&FERAHREf ABteadrgens theme of data,
&y ?ﬁﬁﬂw@iﬁ@&%@@lﬁé@&@ﬂ CHeralion:of11 OQ%@HQCQB%SGPP system,
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[0024]Thi |nv ntion reco(gnlzes that Temp- DOH allocation duration can

gge ﬁl%%ﬁ A%AER] Benhance power control.
1000R25]SU Mt\.tuhRé( WRdRE firthod ehiansnission RAWRLEeNeHSces, such as

iR A7) s SR R TP T2, S FOBIC A G DL time
(NRE)WIR U ésvdoadioiues 10 tﬂ‘ﬁi@ﬂﬁmlﬁh chanpebpaenhdustnhnistamaln a
S e R R oo o0 e 8 Sk S PR
termgpresiof diadicsigdativdecich BeatipDE; Machlakanmegiigrisingeh referred to in
terms of Temp-DCH allocations. One or more transport blocks are mapped onto the
chanmnel per TTI. Thus, each service is mapped across several TTIs, while target SIR
adjustments are made on a TTI basis during OLPC for the Temp-DCH allocations.
{0023} When comparing voice and data types of transmissions, a real time
(RT) voice transmission ig more likely have a target BLER that is more tolerant
(i.e., higher BLER value), while a NRT data transmission requires a lower rate of
error with a lower target BLER. Accordingly, the expected delays to ensure QoS are
longer for a data download than for a voice transmission. Further, the required
transient step size for target SIR adjustments is set depending on the service’s QoS
requirement. While the initial target SIR for RT data will always converge to the
desired target SIR, the initial target SIR for NRT data, which is newly assigned per

. Temp-DCH allocation, may not converge to the desired target SIR due to short

duration of Temp-DCH allocation.



size S, is received spaced apart in time from the WTRU on the forward
channel For the data signals of each block allocation, target metrics for
the WTRU's forward channel power adjustments are computed based on

Wzgftectlo redetermlned error conditions in the signals received on
ard qﬁ&%ﬁ?ﬁ%@ thatFeampRetndeiatialudandion can be
priedanaaplbiedallogation of data. For

the data signals of each block allocation after a first block allocation, the
initial target metric value are set as a functlon of the last target metric
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at least.as
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ate level, the step down amount |s reduced by a se ecte amo
er?agr €0 %l%?ﬁﬁé‘b&g&@&@ﬁﬁ é‘acewe on the forward channel, including setting an

ower leve
-initial target metric value and storing a last target metric computed for each block
allocation of data. For the data signals of each block allocation after a first block
allocation, the initial target metric value are set as a function of the last target
metric computed for an mmediately preceding block allocation and an inter-
allocation adjustment based on the time spacing from the immediately preceding
block allocation. After a preliminary period at the initial value, the target metricis
changed by a step up or a step down amount at Hme intervals of a predetermined
length whereby the target metric is increased by the step up amount if a

- predetermined error condition has been detected in an immediately preceding time
- interval or is decreased by the step down amount if the predetermined error
. condition has not been detected the immediately preceding time interval. Setting
the step down amount at an initial fransient state level is based on the
predetermined block allocation size S, such that the initial step down amount is set
at a level at least as great as a predetermined step down amount for a steady state
steady state level. Where the initial step down amount is greater than the
predetermined step down amount for the steady state steady state level, the step
down amount is reduced by a selected amount to g lower level if a predetermined
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error condition has been detected in an immediately preceding time
interval until the step down amount is reduced to the predetermined step
down amount for the steady state steady state level. [0027]A receiving
Wireles receive unit (WTRU) is provided for implementing
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of each block allocation after a first block allocation; the initial target metric

MRITHGE O SRR R OT 1he SisrRPlstnrEiTiR R CeRTstNsReRaR in the

trmmmmgmcﬁﬁmmam AREerAlesalan adiUSiBe N the
or time acmg fr ﬁ%‘h%medl ly pr eced|ng block allocation. After a
preﬁfﬁﬁﬁ ;}‘%ﬁé’ﬁ% &! JeRTRIpReTE WHisRlen pdsvagd to

comp@@&&tgﬁtdﬁwlm dinter ithe r&@t@. efgpisdelamninestiendtation, an
tep up amount if a

eby the tar I’LCIS creased by the
mé”%%% ARk P ot b PR DU e S H i FABHE Ay Sach block:
allpeetieding data ustetuﬁé@r'me wmmetmmwsﬁ@mmaﬁl@mﬁom the

e e e S e

mel&nlua%ﬂme Bbtstﬁealﬁmbﬁaﬁeﬂ ﬂiﬁt@ﬁ;ﬁ&d&@rmﬂg@ﬁ ﬂi@ﬁk@é@ﬁ@t@@d for an

uch that.th I own ountis s level at lea
greata asaﬁ‘rec é eblge gﬁop&og BOARIST 2 ?é% Rty u@%@%‘?ﬁ; or time
spestag feors |t ethwiete thly initiedditepbieck» Hoeatiohis/gteateptbiim ibery period
_ e down al untf the tate stead e level,
= B e T Y R e A ot

- at wm@ﬂ@mdeMa&mgﬁewmmmmmmemmcrewed
by tH& %% 'Hlﬁdﬂtﬁr mﬁ%@hﬂt@ (&0&90%@811&}%15 [ e;j ét;% ac# teii in an

predetermined step amount for the steady sta?e

immmabaghy &Wd@l@m@fn@m& ot, therfeiggh onidels & rﬁa‘tt'm&tédrby the step
dowBENSEe Ry reC?%SS @@%ﬁé@r&?ﬁc{’ﬂﬁﬁﬁc%x& t%aen%md%? Ahd in the

power control for a wire transmit recelve unit |n a ere ess

mgﬁmmﬁmww@mmkﬁh@mﬁwrm@mmmmm an initial
tradBidiple ShOrL PuIrstsan G@tﬁ%gﬁw&tﬁﬁt%&%y gﬁti FRABNE oty that

(DCH) allocations, the method comprising: mapplng s toa
the E&WH@@WM@W&H’&@%@E iserbainy Iaﬁ%ﬁtahaﬁg@ﬁrﬁm‘@ smupredetermined

stepPa6MERg RS B Neschap Releandilinnsine foring-AdstRet I e 1 step
initial targ@et metric based on the time spacmg between the end of the

dowp araeribi Breatenigaetip@rsdstes w Sewmepumtingbe sleady
current temporary DCH allocation; receiving a duration value of the
current temporary DCH allocation enctded within the data block burst;
and performing transmission power control adjustments according to step
size adjustments to the adjusted initial target metric as either a step up
adjustment or a step down adjustment, where the current temporary DCH
allocation duration is used to determine the step size value.
[00276]According to the second aspect, there is provided an integrated
circuit (IC) incorporated in a receiving wireless transmit receive unit
(WTRU) for implementing transmission power control for a transmitting

WTRU that transmits data blocks on a channel in multiple short bursts and
area mannead ac temnnraryv dedicated channal (DCH) alloecatinne where the




1100281BRIEF DESCRIPTION OF TIM DRAWING(S) [0029]Figure 1
shows an overview of a system architecture of a conventional UNITS
network [0030]Figure 2 is a schematic diagram of a conventional open
loop power control system for a wireless communication system which
ininlements outer loop power control via a target SIR metric. [0031]Figure

statS §§e@d§%mﬁmavg,fﬁ@@§asﬁ afancanventionalclegealy IDoflREWSHGAM @ a lower
ystem fqr a wireless communication system which implements outer [00

v R PESIHIBTUIS D e S el ToOaaTaiord i el hidpgrecine

tim¢angfet8] Ruaitubensémtsiapaording with efung digdrithrredeiappliedsienodown

achQ;WEJHEeQEE@ 4@@@%@@@ illystrates a plot of target SIR adjustments
of an exemplary WTRU dawnlink OLPC in accotgance Wi héh,e te%chin S.

[003f4he preé%m%ffbﬂm first aspect, there 1s provided a method for reducing time
delay in converging a target metric during transmission power control for a wireless

transmit receive unit (WTRU) in a wireless communication in which data blocks are
transmitted on a channel in multiple short bursts and are mapped as temporary dedicated
channel {DCH) allocations, the method comprising: mapping data blocks to a temporary
DCH allocation; selecting an initial target metric value according to assumed channel
conditions; performing adjustment to the initial target metric based on the time spacing
between the end of the immediately preceding temporary DCH allocation and the
beginning of the current temporary DCH allocation; receiving a duration value of the
current temporary DCH allocation encoded within the data block burst; and performing
transmission power control adjustments according to step size adjustments to the adjusted
initial target metric as either a step up adjustment or a step down adjustment, where the
current temporary DCH allocation duration is used to determine the step size value.

[6027b] According to the second aspect, there is provided an integrated circuit (JC)
incorporated in a receiving wireless transmit receive unit (WTRU) for implementing
transmission power control for a transmitting WTRU that transmits data blocks on a
channel in muitiple short bursts and are mapped as temporary dedicated channel (IDCH)
allocations where the transmitting WTRU is configured to make transmission power
control adjustments as a function of target metrics computed by the IC, the IC
comprising: a receiver configured to receive data blocks mapped to a temporary DCH
allocation and to receive a temporary DCH allocation duration value encoded in the data
blocks; and a processor configured to select an initial target metric value from a lookup
table according to assumed channel conditions, perform adjustment to the initial target
metric based on the time spacing between the end of the immediately preceding
temporary DCH allocation and the beginning of the current temporary DCH allocation,
and perform transmission power control adjustments according to step size adjustments
to the adjusted initial target metric as either a step up adjustment or a step down
adjustment, where the current temporary DCH allocation duration is used to determine

the step size value.



[0034]Figure 6 illustrates a plot of target Silt adjustments &an exemplary
WTRU downlink OLPC with a compressed transient state in accordance
with the teachings of the present invention. [0035]Figures 7A - 70 illustrate
a method flowchart of an exemplary downlink OLPCo Tom in accordance
with the teachings of the present invention. [0066]Figure 8 illustrates a
flowchart, of an enhanced 01.20 algorithm for NRT data in accordance
with the teachings of the present invention. [0037] DETAILED
DESCRIPTION OF TIM' PREFERRED EMBODIMENT(S) [0038]The
present invention is described with reference to the drawing figures
wherein like numerals represent like elements throughout. The terms base
station, wireless transmit/receive unit (WTRU) and mobile unit are used in

fHeiBbs BRIEF DESCRIPTION OF THE DRAWING(S)

i{@@ﬁ g Figure 1 shows an overview ofa system architecture of a conventional
UMTS network.

{0030] Fipure 2 is & schematic diagraim of & conventicnsal open loop power

conbrol system for 2 wirelogs comrnunication system which implements cuter foop
pawer condrol via & target SIR metric,

005 . PP .o

16081} Figure 2 is & schematic dingram of & conventionsal closed loop power
control system for a wireless commumnication system which implements outer loop
power control via & target SIR meiric,

0 s x oy i,
:{ 032} Figuore 4 illustraies 5 plot of target SIR adjusiments according with g
Jump algorithm as applicable o downlink OLPC,

[0033] Figure § illustrates a piot of target SIR adjustments of an exemplary
WIRU downlink OLPC in accordance with the teachings of the present invention.
[66G34! Figure 6 llustrates plot of target SIR adiustments of an axemplary
'ﬁ i F ] & 1 - - ‘
| 'TRU downlink OLPC with o comnpressed transient state in accordance with the
veachmgs of the present invention.

f6034] Figures TA - 70 illusivate 2 method fiowchart of an exemplary
downlink QLPC algerithm in accordance with the teachings of the present
invention.

{00886} Figure 8 Wlustrates a fiowchart of an enhanced OLPC algorithm: for

NRT data 3 cord ith i 1
& In accordance with the feachings of the present invention.

[0037] DETAILED DESCRIPTIGN OF THE PREFERRED EMBODIMENT(S)

16038} The present invention is deseribed with refersnee to the drawing

fgures wherein Hke numerals represent like elements throughout. The terms base

station, wireless transmitireceive umit (WTRL) and mobile unit are used in their
9a



general sense. The term base station as used herein includes, but is not
limited to, a base station, Node-B, site controller, access point, or other
interfacing device in a wireless environment that provides WTRUs with
wireless access to a network with which the base station is associated.

- zqpess st HhaterrIbase statdonae bridieaeln sl wsientithiccacidinided to, a
bRYUipERR! (k- mabile Slatiomdixebatmabile sHRBLEPE!tPHh PRIAEVRLE in a

ang other type of device capable of 0 in a wireless environment.
W,

tin
@%@1@@@%%@%&{@3‘%&% geselaserr e phisraebied with

whhangs sae Biemeatreadyphanes that have network connections. In
. __addijtion, WTRUSs include ortable p rsonal computln% devices, such

(08%As and RBREIRR i RS RO user
W&W@e\%ﬁ%ﬁ gtlaécmem@m@ @?i&ﬁﬁbﬁt%@%@@ﬁ angey other
loca are re fgasm Ile units thou t
R BB R ATGTRRIEE ACUR e R LR GR e L Sarpclude
e@%@@?)mmi@hﬁiaﬁtd@ﬂd@lﬁus@ sutiuliipthaces SE (W GRMAY, Wﬁié'mtemet ready

ut|I|2| the, time division du Iex ode, the dim X\ icable t
any%rl%e%ode \\iélsmr?{mu |p?8 f&ess?‘(ﬁl%?ﬁ ine' division mu ]ftlglé;) oftable

ACHES ST l
o BRSPS S SRS BT, S8 R i o o
OtWME€mlmfm@ewfﬁmﬁﬁ1@tﬁedsﬁbﬁwm&s systems such as
focfeP P utiliza sarcailed ek AR .QHSTHRORS IR R QWS SRMEBlRY SRR dS hird

referred to as either open or closed dependent upon whether the inner

gersaplivn pertertibinaropren (B RS0 pa e Wirdiviigammliigle access (W-
CIiRasdiRens: (PMARLSHNCHPOTIRASION AUPREN AR PINE LEW YR ments are

system having a transmlttlng communication station 10 and a "receivi

ap jealdmn i mestibihsisisadso dird em vl muresess JR13MAdAEme Gyision

Hgﬁ'@@%&%’@@ﬂ%@&ﬁﬂﬁﬁ%ﬁﬁ@éﬁ%ﬁ?ﬂ&&dﬁ%m NREIE BB are
the other a type of WTRU, called a user e(gwpment UE in 3GPP. For

SUEBRD GRFRBeRAdifush e drrrpeRey division
dugm@g)mwgfq@mm@mpp system, but the invention has

ap lication to wireless communication systems in general even such

(004 tems tHizRmpesRb PRl BRTEeR toRSHah SR Ias\JorT ire s RGHEaTes uch. as
3GPeweRR RS EME FanRPWe] 688IgbispiN IRt MaitaIN Gy is referred

b0 28 S oient o chosed Sopendont tnon whothec the Yoner loopah open or closed.
The outer loops of both types of systems are closed loops.

[0042) Pertinent portions of an open loop power control system having a
"transmitting” communication station 10 and a “receiving” communication station
30 are shown in Figure 2. Both stations 10, 30 are transceivers. Typically oneisa
base station, called a Node B in 3GPP, and the other a type of WTRU, called a user
equipment UE in 3GPP. For clarity, only selected components are illustrated and

the invention is described in terms of a preferred 3GPP system, but the invention

has application to wireless communication systems in general, even such systems
that perform ad hoc networking where WI'RUs communicate between themselves.

-10-



[0043]The transmitting station 10 includes a transmitter 11 having a data
line 12 which transports a user data signal for transmission. The user data

signal is provided with a desired power level which is adjusted by applying
nsmit power adjustment frqm an output 13 of a processor 15 to adjust
TR ﬁ‘é‘r’f’s‘?%%qsfgn b R RHAIC iRy & FanbRg e RaRila users without

amengesysieivelideifaetmosmitter 11. [0044]A wireless radio signal 20
station 30 via

ining the transmitted.data is.received by the receivin )
[ggr%%}eiving Z‘ﬁ%éé r% rﬁ%négy%tte%rlﬁ %%a?hoél i@éﬂﬁh@dﬁﬁ%ﬁ‘fﬁi}%ﬁﬁ? Whitsiging a data

ﬁﬂé@éﬁ%ﬁh&éﬁf@immgs@aama wg%mi infCJ;aﬁh@ﬂz_iBﬁc?ﬂ aeqldfiedata signal
é%ﬁw Iying station nciuges interference power .
1meas%%ﬁc%%%%%ﬁ%&%%@%ﬁFS r?é%n?ésﬁ’i%lff TdBGideggnsmit

Pep BCiHE EBGRdfinte darewnih dd ef datacdiheotelbitinglfation38- asonission
Rehyd da ' r Vi into which the received signal
p fsva1dada, guglity measy %%rggmﬁ%e a#goa% ity A ﬁjjarf‘%s%%g of the

is also, input which device 34 produces a
iramamitteEakliring device 34 is coupled with a processing device 36 which

[0ecgives thessignalavaliniAala, 2shGURRY e signal.fo interference .
ratio (SIR).data based upon a&%ser definec%%éﬁiy s%gndsﬁéég%@é%le & received

bye SVERLERTER 15 ikt 4P e eoneainéne caiting statisiB03so Thal ugesiving
el (RS RSB ST hidBo S CRURIe MR the '%Hﬂﬂ%i’é?ﬁﬁéf’%i"%%ﬁ N9 o the

device ?2? and the target SIR generating processor 36. The receivin
| q%%ﬁéltlgno ﬁ&%ﬁ?ﬁf@?ég@?@o ihER dessivpagssiotion, 32 forludes datdrderference
paeterenaessigngldevidd 8ftenaeiaiona 1RSI RS J2 By esRRalNGvice 32
ouggetrser%e'gén%eﬂh%gfo transmits its user data and the control relateq
a and refere FORRPS PP HRkseidBae Hriving sjation 3dalso includes a
def@046ility tnansritipgeiRid HnEkRBS R SCRIMITLGART R0 input which
17. The transmitting station's

iated ivi t t
S e e e e s L

cogplehivtithnel tesdinme deiving Stai0nmh UsRkHaa di %'f&hme%m{?' data and
station 30. _[0047]The

' ﬁ@é@pﬁg ta.45 gener tﬁ%ﬁ?b the receiy|
% insmittin %tg%%rlw 5 ra’ﬁ% Eggcﬁrﬁ%gggﬁ%%@@s%%é‘d’%tﬁ user defined
quality standard parameter received through an input 37.

- [0045] The receiving station 30 also includes a transmitter 38 which is

coupled with the interference power measuring device 32 and the target SIR

. generating processor 36, The receiving station’s transmitter 38 also includes inputs
40, 41, 42 for user dats, a reference signal, and reference signal transmit power |
data, respectively. The receiving station 30 transmits its user data and the control

related data and references signal via an associated antenna system 89.

{0046} The transmitting station 10 includes a receiver 16 and an associated
- receiving antenna system 17. The transmitting station’s receiver 16 receives the
radio signal transmitied from the receiving station 80 which includes the receiving
station’s user data 44 and the contrel signal and data 45 generated by the receiving
station 30.

31



the transmitting station's receiver 16 in order to compute a transmit power
adjustment. The transmitter 11 also includes a device 18 for measuring
received reference signal power which device 18 is associated with path
loss computing circuitry 19. [0048]In order to compute the transmit power
084l stmentThed proveddina siafietniaaamsiticoin pregesrar SR vatsomptad with
thd2tydish.aarresstheitargaleatiy dlatesogneiaier By RgfRARIVENSIAINE power
d&%ﬁ SIR,ggneratlng processor 36, an interference power data input 23
2 WrichrEantEmEienid A Geldecndnyfe1é EonAngPStaBR goceived
refotedesaniga J1op@RFaN easidlinded o 32, ARdARalvass data inputadnputing
. Which carries a path loss signal that is the output of the path loss
o gﬁgﬁ% y circuitry 19. The path loss signal is generated by the path loss
[0©68h puting leircrdiry th:ftapudathcecaived e setalhneemsign sht gpsmifscr 15
ower data jnput 25 whi ries the reference signal transmif pow
o A RS RSP T i RS 1R R aste
genigadbeoye riimp utc2ivericktaiods thegetitiRofgbmareférenge signalk: 36, an
. ' Vi f smitter 11 The.reference signal
e L A R 2 e by
thegeniasureint ponistoffdrenef soroomsignak g rdedinetlfrond thpath loss data

- Vi ion: itter. T. th, | i ircuifry 1
e N T e

WG\ PLTE & poWbe sigbl kisengjgredrivegedaspliepUreskma it loss
coﬂéﬁﬁ%@f&ﬁ%@ﬁﬁrﬁﬁﬁmmﬁvﬁﬁeg p&fé@@ﬂé@éai%ai transmit power

_ 049]interference power data, reference signal power data and target =
dat) pHiues wedieasthnaafererntisgaldiensmiapavarcdsatmmegnating
frolaWes Head e tinaivaryinadief56r-pa0Ragaliep SBARNS ABHinput 26 which

interference, The "inner" loop is the portion of the system which relies on

cargsntbssOrsaThefidbe THerepstHanebRaHsrressuRRp sleptadEe of the
tratierertena feedbrckdR ibecal st dpiaL dnnasaieild db8pled with the

time:varying rate of the propagation channel and interference indicating

trapgpibing FRtli et B BRI SHG A e Rtdhs Jrtsranse ignal as
-recéemﬂ'reg)ﬂlaaﬂsmﬂe@w ﬁiﬁ%&i&iﬂ@g@@ Rty the, sml SEIN6ES aRRePEting
., acgcoraql yioC netepoweajutmen In a limely manner.
w%’c%ﬁ%ﬁ%ﬁ%é‘ﬁ%@( %Yﬁ’é‘%&f’e‘*rﬁ%%a&%t}?é% w%&a%@@ﬁé%ﬁmw between
thedystemablagiieehortdpeigeRicitrspgtivensiaiieh BOnthet@iatibd ehtheeasured
recejved dat%is evaluated th’%n%? i%%s ing device 34, Typical metrics
r

LT & G Tt GOAH R B block error rate. Computation
{0048khese niateckrequ eswaialsdacusitaied siyerahenieds dhtinend target SIR

significantl er,than the period of the tijye-varyi ropagati
v R e B U RE R AU 17 AR AHU ey tha
the tétationsiyipd e&tee_i‘tﬁ@m@mgaﬁad @eﬂueﬁﬁkﬁ:ﬂ&h@nmeg @heiféitmbﬁ‘sloop
is (RS DB AL b SO e NG IS aluale e MEle 1S cystom e

omputed ana compared wi e epresen mg‘a esl

' congjdalied dopervibaph mmgsdhﬁﬁeailsdnarfamﬁmeh targhe @Edﬁthgn at a rate
corrd ‘AH%‘ﬂIeQb?tﬁB%%S&v{%ﬁ%?ég{%'es dhghy %%e,gg a@gﬁrgﬂg"%ﬂgﬁ SRRV Rerence
u € e rc

the transmitter inner loo causet sured me 0 converge to
indigadinedned getddivinatihndiesfoaieiitargerSirisi passenhitierthewer are. If
S65aIVing S kan {R%m' ﬁﬂﬂ e itting. statien re %-!E{E
rec‘Ethe transmit%gr8 1% for usgéighgﬁs% inner oo%%‘?%?’up%te é?gléf %rge%é%%md

accopdingl¥dpghnagmibeapwesnd wdoent ime theglampsrastic and

practical limits on the signaling rate tolghe power-controlled transmitter.




[0051])With reference to Figure 3, a communication system having a
transmitting station 50 and a receiving station 70 which employs a closed

loop power control system is illustrated. [0052]The transmitting station 50
includes a transmitter 51 having a data line 52 which transports a user

EQ@%E nal fwjhmﬁ?ﬁﬁthiﬁm?ww Toristoekiherol system of

esiredpayendenghwlich is:adjust plying a ttansmit. power | )

adjglstmeng from an output E3 of a gﬁ)%%sg;%r i ug’g’]%% ﬁé%cﬁﬁ‘é?ﬂ"&%ﬁam 15
FRE AL HatIR RaRsHIREAIOE S 4nTomicedystnivS Aot slahsm jetlity are
Y50 exiO05300 ik BRI ROPI9RRL OO EANANIAGLP HRUSTIET HABS: o data

received, by the recejving station 70 via a receiving antenna system
FheT E?caéﬁ%‘a’%%m@%%t@ﬁﬁwga@mm@nmﬁbﬂngmzé@wmmmm
vedyitipimpasksiichetauality Al dheweesived.d SR lon 70
tﬂ%%%%les nf'néec;:-vrfe ence power measuring de%%e%f%g%%%h%%ﬂ%%gggﬁlgﬁsma

signal ie input Oﬁﬁsﬁ‘% iceeps bhtgnrbrisaud reeetird fR. Mibaecoiving data

haediom FoaismInthides Baiwin Al Haas R HRUEE 3 I WRIEN IS, nted
aﬁﬁcc%%%%ﬁ% nakisalsa inputwhich device 73 produces a data qualit
signal. The data qual f/’smé’ggﬁﬁ?‘ﬁc EREEs PR REA e s bipedsseyice) in
pipgapitic i feuslves thdaighshopaifiR atalandcompytendargeb sianakils sir is
fined quality standard

A B 8 SotBm N btcoms el g o
mgesypek mebriciorepuresthts tienderaddSIR datFiromy it oevian tha Withet SIR
DRSS A L BRI B
TeERIRBiEy %6 iberfparsniiboe dsingroirse bny 75 inhiahlgemerales sipate rate of
tﬁﬂ%ﬁﬁ%ﬁﬂrﬁg t%? ?%SV%%% ril?seoﬁ'ixleo@é) RPLLOS LSS I%e%%g%%;sqta Ilss%ic and
practical limits on the signaling rate fo the power-controlled transmitter.

10051] With reference to Figure 3, a communication system having a
transmitting station 50 and a receiving station 70 which employs a closed loop
power control system is illustrated.

[00562] The transmitting station 50 includes a transmitter 51 having a data
line 52 which transports a user data signal for transmission. The user data signal
- is provided with a desired power level which is adjusted by applying a transmit
power adjustment from an output 53 of a processer 65 to adjust the power level.
The user data is transmitted via an antenna system 54 of the transmitter 51.
[0053] A wireless radio signal 60 containing the transmitted data is received
by the receiving station 70 via a receiving antenna system 71. The receiving
antenna system will also receive interfering radio signals 61 Which.impact on the
quality of the received data. The receiving station 70 includes an interference
power measuring device 72 to which the received signal is input which device 72
outputs measured SIR data. The receiving station 70 also includes a data quality

measuring device 78 into which the received signal is also input which device 78
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coupled with the processing circuitry 77. The receiving station's transmitter
78 also includes an input 80 for user data. The receiving station 70
transmits its user data and the control related data via an associate
antenna system 79. [0056]The transmitting station 50 includes a receiver

B RR Hosabity rieenind hatdntamystitmiBza S ahamiding is coupled

vl aNS-FesRINE T PENISERIVES e 3 !aos%qlnaﬁl tra&%{n .igggafra%H the gﬁes target

L h - A 1L
recelvm station 70 which includes the réceiving Station's ear

SIERPIHE TYSHSTeRta g dRiiadatn pasedampivingiseatibafin @057 Myestandard

pHmmﬁiﬁng@ﬁ&ﬁ@m&ﬁggﬁrgﬂtﬁgﬁﬁr%‘essor 55 has an input 58
65 )ciated with the transmitting station's receiver 16. The processor 55
recelves thé fiSTaBHTCHn Wﬁ%‘%@ﬁaﬁ RSt ispUIGEIanesdbmputesithel STR

datznSmit W@W&b@@@&ﬂ&é@%&&%ﬁw&ﬁﬁﬁﬁﬁ% r%}gcessor 74,

| of the clgsed loop power control system, the transmitti
e R b Shbseamasermgthe e iepap sl from
thstsprbiner 8niminls: generatediby hirtempter aaabiNgRU0D Befp/down
cotiSLEMOE,egaiyINg station 70, the SIR of the received data is measured
ETECT, .
bé the measuring device 72 and compared with a target SIR value
e et B ol o i
valde {in iven tha a is received with that value,
fmré@sults in a deé}fgxﬁ %]guaﬁ?f/ o?%gWigZ? @%ﬁé’ TREX RSt HausRiepds also
inghadetaningst ?Ié?lalﬁ@pidmvrﬁ&mmmehﬁig mt@sa bgdtbaﬁmﬁgsgms or data
an@l Rty AfoMiRItNS JECRIYI tion's.ransmitter 78 and the transmitting
qsé%éion's regeiver 56,%%% %gﬁ%gﬁﬁ ?ecr}’%%facﬁﬁ%%?’sséygtg%pf?ﬁp command
[0 sued. The powerditinsstybiembi imhsﬁ%red&dm%mhﬂmﬂg@oefated
- redbieingameigdaegiagk %‘Tthﬁ‘ﬁ&eﬁ’éﬁsﬂﬂgtf&%osga%%’goﬁgc@%n% :pel%gives the

racﬁ?fn react in real time to the time-varying propagation channe

SHRBhEROW R iR darmatieiepriwiag siwdh.ch Sgesiduinthtites tharyingiving
taititartereecd AR0RRr 9RAGANQR,IL, i k nd.adjusts transmit , .
s GaLQRhLAYIgKIY @ﬁggﬂgxsa@ djbg J;%ﬁg‘ee%%%%lg station.

e outer loop o

er acgqrdingly. [0059]With respect to t
[Oﬂggaer cogﬁi‘ﬁ Srhemitiasstatipns trenenditedsiaecmmritdied an theut 58

assteteleihgBlotoN 7By tbaIpRRsHINg %Xi%{yfﬁ.%éﬂo%%%%%% ‘ﬁsggé the

- /ggta quality are bit error rate and_block error rate.
UP me“%goeaéwé Sanad dusnshdanive Ffernd scorimiesighiicamtisanh gerwer

adjtisdmtnesieried e dheostime-varying propagation channel and interference.
fﬂbgéir any ggéeé%metric, there exists a theoretical relationship between the
FHetric and TELEREES R thiameninegrrithe vlasasdenrpewndondtoirsytsten,

- the temuteitini/stoitiale R IS Gdld 1SR | with
sired metric (representing a desired é%(gﬁty (?%ﬁ%?cggw e step

' d
P pr%geggoraﬁl &R BEEEFTaige I Ronsraveatougrsivinp siptiancd0. At the

rempieyee@iRiististatiat e 6n the SYRWI GhaRRlSH i tHStQ?Q)&?éQ&%_I{fhhﬁgr the
e

would cause the measured metric to converge to the desired value.
meas pdat%c?{ga%lgg?é F??gdiﬁgﬂlﬁgﬁ%din“mgiﬁn@%ﬁ%@@#ﬁirﬁ@%ﬁéﬂtﬂd by the
Procgiemtioh \Ghttrexsibpen 8l ofinedenppats Méﬁaﬁ@m?yﬁ&g B8N Siven
enerating processoy 55 to control the power of the
that&%‘gg%ﬁ%ggeg%eweﬁ w%g t%a% vg.lrue, resultsina desplred quality of service. If
the measured received SIR is less than the target SIR, a step down command is

issued by the processing circuitry 77, via the receiving station’s transmitter 78 and
the transmilting station’s receiver 56, to the transmitter 51, otherwise a step up

b
DAL KE]
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[0060]For outer loop power control, irrespective of its implementation in

either an open loop system as illustrated in Figure 2 or a closed loop

system as illustrated in Figure 3, an initial target metric, such as target

SIR, is set that is then recomputed based on the outer loop feedback

VUG TGS WikaessesnamimicatitrmGoovesitienally sbed-loop because of

hdj ustmentdire-tygat prelicd i fixed step, methad where .
seii&é%e%e ts of step up. ansé% sfigg) ?j‘{g\%r% é‘ﬁ‘%‘%"ﬁ%ﬁ?e %l%égnv\?éifs.he GHgeact n
§Rsivas g%i‘? (GBI TRRE b RreRtisHAPashrowet mnddaifietebyntire If required
tpresarit pweatin b deigsayaedhg intiakiangs ta. For .. .

%@ﬁgl%s a V\{iTRU ggf %B%gP system gt the bg?iﬁ%?%%ﬁg Gr’gd%g@ﬁ}n?{pg u%on’ i
P ata handover gy FF@%WWE@R&T%%’F ¥(1) If the duration
- okaI size Bxthiiadises Mo D abogstioneisBsEIBRANENN otem,

then an initial target S

. re rmined canyergence time target) 0] i
o e el R et deind e, iafngc 0 by the

- Meagurinp it/ BE ER)piTdiemsfsk Yalubdi detatninesdBased 97 & r rate and

ns. For example, if fading channel

HanGs [ . conditi
Mc%nditionﬁg%?hr}gﬁ%gsé{%?g%@%%#%??%f?%%‘il‘{féﬁ JETHFES deiastesramaled over
reridasilimacandidentipoweectntrolidoss-ndtontke rany 3diHE YR B ation
Hheajti r I.e., the target SIR for Temp-DCH is fixed at the _initial .
- tg%iégtl sgi%? %‘%%%éﬁi?ﬁk ir%%%gr %%’6 Fower %eﬁ]%?& (%{9&6) A6 hdfsangtical
reiglipmabin bate eonfsbe fenitmcamntisyateivatiSRe abiementbjds @itarias beon
caanaiaiba iy rget SIR adjystments. If the
* duration of Iiﬂ;%? %%g%?ﬁ%ﬁ%gzcﬁ%%v%ﬁ%éﬁ é%%l?ﬁf%)ﬁgl&o(’&%l}?ed and
coppasrddeithhnasteeapdangbricérupmesengioy;, ateniandnjtial iy gBs GRS by the
okigioed4drang an indigl ' 7 le and.the.downlin wer )
p:;c ntrol operates n%%%&fl_ly. @y If tl’ﬁgé ci%glr%gss ﬁw%éqrtge?gﬁl%ég‘t%gﬁarget SIR s
L ﬁfe%f’i'ﬁf‘e HBetsiRThithatpalied SIteoneceiRMO) lompleviovswdrvines: the
mare:pv@iabiscan vl t rvige, is adjusted wit :
e oy Sy i AT g e

average qf cha f
uscll o ha JEE ok e GBRERR thec ieesfiaprnévbe biethaniierioammmands

serow e ekt e sk s pisRer RARAIANSLINE Nl RIS SIR IS8k the

powes SN U dtirer By PO

[0060] For outer Ioop power control, irrespective of its implementation in
either an open loop system as illustrated in Figure 2 or a closed loop system as
illustrated in Figure 3, an initial target metric, such as target SIR, is set that is
then recomputed based on the outer loop feedback occurring during a wireless
communication. Conventionally, the adjustment the target metric is performed
using a fixed step method where set increments of step up and step down are
smployed to converge on a desired target.

10061] This conventional approach is modified by the present invention to
determine the initial target SIR for NRT data. For example, a WITRU of 2 3GPP
system at the beginning of a radio link setup or at a handover uses the following

conditional steps:
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control process utilizes a "jump" algorithm that adjusts a target SIR based
on the result of CRC of the data. Figure 4 illustrates the use of a generic

jump algorithm graphically. Each step up and step down in target SIR is a
relatively fixed step size adjustment, once at the beginning of each TTI. A

CRC® ﬂféﬁw@lyﬁmaﬁéﬁé&ﬁ)ﬁg Gneb FepodWithailstatémsmsborter
madeyfgt.ey %Ebée%ﬁ(ﬁ_d*‘(%‘.’glgé“gr%ﬁ@{eﬂﬁﬁ}ﬂ@&iE&E’v@r%&@eeﬁﬂ{e 9 an

step up adjustment is made. [0063]In a preferred embodiment of the
presdRtiivéntrnt I isahitaines Girge aminiidalapranineletiy rdable and offset
follovdpg. Jhihe CRG FHeek ol etkhhbladl depsnplidelechaR AIBTedNRRed on

targe‘F SIR(kK) = tar%et SIR(k-1) - SD (dB) ,Equation 1 else, if a CRC error
oco TESBH RS SRR tar SREFS SURABIERRlah B e banacl
step cawiitidbBsand dliehlyn-Sid i ethaicuiatdtbyhR:oHOWIRG aHuatiaNsyward.
SD = SS *target, BLEREquation 3 SU = - SDEquation 4 where SS is
tne o105 S0P & UERISHAGHPE e SR GO ATEPEl Eaads o the
belovnihiabhjrgeti GiRV{itsthehprelegr B3 fosi Zevar BIIASHseddmt the initial
ACC O R P A S, R e P e Y e O (ILPC) will 1un normally
to compensate for fast fading and systematic/measurement bias eyrors.
Generally, ILPC does not involve target SIR adjustments.
(2) If the duration of a first Temp-DCH allocation is longer than a threshold
{e.g., the predetermined convergence time target), then an initial target SIR
is obtained from an initial mapping lock-up table and the downlink power
control operates normally.
(3) If the changes in target SIR (actual measured target SIR — initial target
SIR from a RNC) for previous services are available, an initial target SIR for
a new service is adjusted with the average of changes in target SIR instead of
above steps (1) and (2). This takes advantage of the increased accuracy
achieved by the outer loop power control for previous services.
[0062] = After the initial target SIR is set, the down link outer loop power
gontrol process utilizes a “jump” algorithm that adjusts a target SIE based on the
resul} of CRC of the data. Figure 4 illustrates the use of a generic jump algorithm
- graphically. Bach step up and step down in target SIR is a relatively fixed step size
- adjustment, once al the beginning of each TTI. A CRC is preferably performed at
each TTI, and step down adjustments are made for every CRC having no error,
while upon a CRC error detection, a step up adjustment is made.
10063] In & preferred embodiment of the present invention, the basic jump
algorithm is represented by the following. If the CRC check of the kt block does not
detect an error, then |
target_SIR(k) = target_SIR(k-1) - SD {dB), Eguation 1
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[0064]There are generally three states for down link outer loop power
control: a preliminary inner loop settling state, a transient state, and a
steady state. An example of the adjustments to target SIR during the
different down link outer loop power control states in accordance with the

el ahtSnis inttraraesnns, tlere 5. A method and system for adjusting

downlink oyigr,lqopRAQWEL tQ contieitatael SIRyis fgdght in Internati tion 2
Application Nugrit?t’?ér PCT/US %?’28412, fiéed 10 SEeptgmber 2003 ar%qfﬂa o

WESHeUsE MG SR apdistepappithash cedrointed bytibe Sprdmpenuations:

2003 ownegmy-the asgigngemyffipe present invention. [0065]As showpBtion 3
Figure 5, tar%?t SIR is preferably maintained constant throughout the inner

loop settlin§ A& the inner loop settling state, the inner loop Tp&quation
Wm@rﬁmgwﬁécﬁdb%if?&i%ﬁﬁﬁ@ﬁﬂwfﬁ{@ﬁﬂ?;@rfﬁfg’%@ﬁ[@, r?dh]gélinﬁs further

.measurement error without changing the initial target SIR. [0066]In the .
g P, TACCBRREPIIOR SO L RO R PP i aped in

activedaitial targed Gliividigs optisegibydheiahantishcondition mismatch.
itially, thejjump algorithm in the transjent.state preferably uses a large .
O o LT R b R AR DA IO P Y KEBRSREL control:
a prebrinecyundetieoptecdiistate; i en dutardnep phweraohtclalghrisbmie. An
. ‘maintain a target Sl tilizin elatiyel all step.down
o R R R S S B 8B 00
powansitione séiibedly dargedstep siidhibitallyvesétbinithdlustmsiedtist&ietoab. A
e step i 7. . Steady. ) “
A L AT M Sgget TR
| tal&hf@é@ﬁmtﬁﬂwM@bﬁwﬂmﬂwmémﬁé@ﬁ%ﬁewber
200 %%m%@&%%ﬁ&ﬁgsﬁﬁ 53806 ﬁ?%?ﬂ@*ﬁgn RyexaEpie AIased Mher 10,

the target BLER anda number Ns of transport blocks per TTI for the
2008rerured haHap sasitreme] thy mreseationorigsTs = 2

fodérgioa/BLER Saraet\ih M JEQURPoNSR QL f@ﬂ%ﬁg‘/ﬂﬁrﬁ%@ constant
et =10-2 and Ns=2, then SSTs =2. Then, through the application of

GRS ANE o A O e 5 iR P SeBrS i o S ot fmner
looB SRl SR ELSA ot AIE SIRHTH- Q9:806h Sy Ferd 2 Qddor 2:Bthe random
measurement error without changing the initial target SIE. i

{0066] In the transient state, the outer loop power control algorithm attempts

to correct the initial target SIR error caused by the channel condition mismatch.
initially, the jump algorithm in the transient state preferably uses a large step
down size to decrease the target SIR rapidly, i.e., it forces a CRC error to occur. In
the steady state, the outer loop power control algorithm attempts to maintain a
- target SIR by utilizing a relatively small step down size. One aspect invention of
this exemplary WTRU downlink OLPC is fo transition a relatively large step size
initially used in the transient state to a smaller step size utilized in the steady
state. Another aspect of this example is to increase the step size in the steady state

where no CRC error occurs within a predetermined period.
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[0068]The occurrence of CRC errors is used to trigger reduction in the
step size until the transient state step size converges to the step size of
the steady state SSss. Forthis example, the steady state SSss is
preferably calculated as follows: SSss = 0.25 flogio(1/BLER Jarget)il NE

IRIETEquaticmBheriatersily; when) 21GREBMIA G S SMISRLRTTHIL N I ated,
duced py 112. The reduced

| tat e step,size is ly r
@%&%ﬁ%}_ s
step siz i%sa[)hges éﬁa%Bﬁ’é‘DﬁES %%E% r%{ §§1§ P Br dletl eanepsid dlocks per
TrfonthaanferepsizeconverghsadhBRicEGizersll she steady state. For
the above example, convergence occurs after three iterations since SSTs

= 2 * SSss. BeBbitih gRgH6H BAIRT fngatiNe GRE) error during the Bquation 5
transient state, the next step size is preferably reduced from the initial step

Fngexg@*ﬁ%ebwniﬁ' Bm__emz@eﬂllﬁwﬂ mﬁﬁl\c@%%ﬁﬁéim&%??@fie%ﬂ through the
3 state that contain a east_ ne Lk error, until the new step
R A L4 3 R 1S TSR o o ues for

thechuresignd stede Biiat6 BrentefRland Dafur e edudiion)of steg, size
rs. [00 | 5 provi raphic illustragion of the above
e in e T TR R R Sipensin e sep

.example in practice. At a first

siftciatidd virensitrlisthte vapsitnt statergiep top RUTIR s Eh S IGRGRIEAY state
salsoparses: just in.t wn.size; subsequent transpor
Y R S R R el R oows:

blocks received out C

SDT/2. Whesdhe 099 3G @MERIORCHI Ry DR/ SIEP (i 5i2€ is reduced, gttgl ation 6
IS

SUT14, target SIR is increased by that amount, ‘and the step down Si

. Prafijosbéy] mmycmi@@m&ﬁmeﬁﬁwawiiﬁ%@%ﬁgﬁ%% Hlstep

up size SUs, which in the example

SR SRR FIUARES B el Redearts SO/ papeliad eie unp

own in

algidin. cfiter olodduisiaPorit @ ELFIBERAQWR, SWHGSsBIE dDRARLSHS AR Step size
of TRS JigsReclvely. [%O] he convergence to the steady state can be
o R R or s, §?¥%ﬁé@@%§%§%@f&@ﬂcapwmeaﬁﬁgr three

. quite rapid’'where C
Herabioumsiooe ﬁ&ab lF.- igkﬁ e sH&t%ﬁim%%Q rfg%agga@wp;ﬂg@ﬁl? \g}[@f@% error
duse) wansper s are received with. CRC errqor immediately after the
utra%g%lt sta%gllsltte%gagtf%’ ,reel%ﬁﬁ%éeﬁ e 8 Relehdtlesadieed, fopa thrinitial
steptateesiirupySiian, thbdargeisSIR: AsisbererimTiguiad, the ipitial ERGnsient

, which results in a step up in target SIR

indi S gn eyror.at poi
s R A L B UG e s o siagaeegansirses o e

sﬁpﬁaﬁ%mimmmw dseé_ﬂllﬂs,aﬂ;f Aslap ééﬁte is entered
- andngliogtes an,! in.s case as shown at point B, the target SIR is
increased qgga%ﬁg%hqnbéicg%gﬁz.er%c%%nue this worst case scenario, a
008kC errof ipernstagairvidethe thimpXiH il tiérutiosiest shatesbhe Be¥inple in

Braets! ' hec S,SUT/, cause this step up s
e o o o B e e dppateote
trapfgptataiRiemenbtite feetRstetranimencess ThadugahSiBiisthe step

doweOBERIUSINM = 18, and the ste n size is sef tQ

° s;s;ﬁ%gDT/& G&e%qr{eﬁiﬁf%%‘%%ﬁ °8§?§%?§5‘5°}%‘7&”§§%§%‘1ﬁ£§¢’t 8?86@?%# ina
dec.’fﬁﬂ‘?&t@’ef%?éﬁtﬁ;ﬁn ha@@wélﬁwmmm isrhatfottire, pevitersup size
is red@felRo @@'MN@%@%%M%&@?@@ l%m;%ra?tdagg%%%? AT ?ﬂg s%te%Pd%gvi\énsize

. izes are .
is a(fjusteg to SDv/4. This algorithm continues until the adjusted step up size SUr
equals the steady state step up size SUs, which in the example shown in both
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generally maintained at SUs and SDs, respectively. Typically, where there
is little change in the commn ni cation metrics, the steady state algorithm
produces a series of successive step up and step down commands in a
regular pattern (not shown) as is the case with the conventional jump

Figigesithrn Howe veyal ieSline cdmthimivatibrsissipjget toserpickd. The step
urfRARGEID %ﬂ@&%ﬁ@%‘%ﬁ%@ %%toa%%zg}%%jﬁggg‘é%{&‘gﬁnce or other

factors, application of the steady state a n be Iess efficient.

[08&ordinglfhemstesitiptadoidhantar donitineto taawimeeidpitisre CRC

erﬁgﬁn%gs%@égg%siy [ﬁgggalé&fﬁ%ﬁ‘%ﬁéﬁ% _Sgﬁreet%%%ﬁt state. Figure 6
__predetermined observation period Is Eassed with no CRC error

illyglgiesidds dee Shepbevmesnarsy BvatRbiraneanyihtreasate myeived

wiSKAOIE 2l yalraledin Hakes BNt 0. AUt henassagr abaioil-Iilisg in
without a CRC error, the step down size is tem orarllé doubled so that the

 SUEGERRIY S AGTSIRTRITRY oHurienb Sidp son e S U nindd aieznt Hfodi shown

mm@w@ﬁﬁ%@mt Ql%@gfg;ﬁh?@watm pesiedog: @g&b;ﬁlyxt@&kﬂ?&@éws ina
assume a ar IS €10Sg 10 convergence. rrefera .

St SRR ST B B A B BLRD T Figare 6

alssigihadombeydive RSEibitayamsibed it aBB Ceerionersustuhep ihidicates

_then rejéurne _to SDs. This img_rove%%h%t}c%nver %ﬁg,time whega suddgntb

an g T SUSP e ok ShOR Ak ROIB LI R ARG HAG TG AReadgya, Dubby

SUnfda direchSiiedinparedsto:the slesirethjarRS Rrdthecteadysiatd the third

Qntj s for.the life,of CCTI/CH ¢ unication with,this e of
T O 1 e e e R S B G SUws.

Betimedtbiersient epuskm thcobbenatistoperiodd St tertmtitaymhiels, the
traB ARSI SISEINCH QRSRIVANAND pﬁ@%gi@%&?%‘g@cﬁ%&ﬁ&gg ¥ he arget SIR

occurrence, the process can tever he transient state to reduc

is commeargaibeitivrensed iyer procebd/th srshitlyeseiep onemthizedrpatIREDs =
SDERNVARS %ﬁ@@ﬁ@%ﬁ??[ ﬁ%%%;%;ﬁ%é#éﬂgﬂ %&uﬂ%@ﬁﬁﬂ?&iﬁm a step

example, the“step‘down value ' wo from SDs to SDrs as defined

up bdsreahdiRdy sa inorevudrifagl iscbinlfof thatrettn séemanalue is CRC
[009HPrS are gdeleciad s[;QQr&i?]Et%%é*}S SREGNNHE DRI ARPIR I BIFRO zes are

block is received per T
generally maintained at SUg and 8D, respectively. Typically, where there is little

change in the communication metrics, the steady state algorithm produces a series
of successive step up and step down commands in a regular pattern (not shown) as

is the case with the conventional jump algorithm. Iowever, where the

communication is subject to a rapid change in operating conditions due o changes
in interference or other factors, application of the steady state algorithm can be less
- efficient. Accordingly, the steady state is varied from time fo time to meet rapidly
changing conditions.

[0072] During the steady state, when a predetermined observation period is
passed with no CRC error occurrence, the step down size is preferably automatically

increased. For example, as illustrated in Figures 5 and 6, after the passage of eight
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(i.e., NB >1) for the RTrCH within a CCTrCH, the target SIR is preferably

adjusted as follows: target_SIR current_target SIR + (SU * NE) - SD * (Ns

- NE)Equation 7 where NE is defined as the number of CRC errors per

TTI for the R'PrCH. However, the step size is preferably only adjusted
TXisoeipierk H 8ROcbagintlingieptdevid band otiymibaidedgidond R d¢hrat the

. 1$ present in the TTI. [0076]The,outer loop algprithm.desgtibed abqve is '
o e SR D ou T TS s such
[0Gi&3processbrig Guiftnelipdhdbbpesysterndtivstraceddntiigalel Welydong as it is

f ] ' ted ig Fi :
RSN et T el R, T prvion

reveduisiaed eWHTER dprascHévsiémprandespdoWhesiien dppibprtielycls
refhg ApRIAS e siepRAUSImenR Basehen edndiddval &R G resuliss. This

. For example, consider a TTI with four transport blocks (i.e., Ns =4),
- impreies fhre eonraTEIRIAIIBE Bl S SBAMM Brorarenert iniastepl gpnditions

occtigg, sk f&anddhe slendewbaieds SRSMIALIDH R dduitia RIfEI: SIR.
loop algorithm first adjusts the step sizes to SUT/4 and SDT/4, then .
Wﬂ@ﬁ%ﬁg@#@%@%ﬁ&%ﬁ%@%@&GWH%%}B&WH this type

of IWERSR DRl agRly SIRGt JSIER)-tRi/8  JO0TRIF i 3GPR time

) syster%, in bﬁg%t e tr%nsien and steagly states, if the RTrCH is reselected
mcgement eaual Kid Bh PEHESENRRLEFEAY the target BLER of that new
[00R4YCH is diferaatively, thald, thelibentiBdibpesizascarpaidcdisylated] with

d on the new target BLER. In stead te observation period is
0 R B R B O P BB A T e PSR 5§ Feuce
cortvensient siate, amddhdioprtesed dailatihostisdsiapedibe sapgeh8iticoraterges in
, adjustment is ma accaunt for the canvergengce that may.already.hav
B R B R e BRE SpB R PREH IR o
val8Dwallié switrhdrappBids fxthas deficedehteeustibanfor Beteorshtally

CRG errars is applied, As hefore fra tignals r step down size
r‘adi\sm((:eal(%Ia &d Wi %ga%53%¥ qil r%:sw eérée Ir'ﬁ)g tﬁé%é?ﬁ%%%gf TTIs since the

[0088irt of trafeigitestase tberomeinéaa teasmensrorbladois Foraixedmsie TT1
ﬁ.,e'.ff@;?g%;’ gﬁpkﬁ&%@ﬂ%ﬁ%ﬁﬁ%@%&%% 89%@3%?&@@1/&1?%@;@@&

the step down size immediately after RTFCH reselection mast be set t
as f8lbywew/4 and the step up size must be set to SUmnew/4. '[00781In

tar%é@%?ﬁ LRt f&wg%%ﬁr#W@%S' nghe-pigferrrg ploorithmder: tion 7

ownlin' k outer loop power control in a 3GPP system is provided. In

- whéFGWE {£A3RIR0E 200 ESPIBIRIH BRI e R Qepdure $d yHBRINOANBIowever,
loop settling state._In step 302, the parameters for inner Iqop_settl|rj£%é|;:‘r%([gI and

thoieRirt 1SRt ersp & s Sdistad Paeaecad b ehesapne pi

onlpie d0ilakzeMe (RANGREIGER SR aditRe BTIreferably set to 100 ms. The
values for transient state step size SSTs and steady stag[e step.siz SSS% .
@'%:ﬁ enfed in

[0040% initiali2&¢ ABESHANE BOBEAMASEH 2 a56vePre P
a pYalE:iRr e Thhopusisiset e 8X8)such as processor 36 of the open loop

system illustrated in Figure 2 and processor 74 of the closed loop system illustrated
in Figure 8. The implementation of the algorithm determines whether any CRC
errors occur in a new TTI, adjusts the step up and step down sizes appropriately,

then applies the step adjustments based on the individual CRC results. For
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[0079]In step 304, a comparison is made between the product (TTI count *
TTI length) and inner loop settling time If the product is greater than the
inner loop settling time, then the settling state is complete, and the power
control algorithm proceeds to the transient state. If not, the TTI count is

exdnoighopriecdy DTFHith stap B06spoct Heddetllisg Nigtedpwinsdalstepof the

304 for,another ¢ ari Thus, algorithm stage ssures that
bR T S A AT i aP BB S s LA ol g o
simitiaBygematidcetios T, tdrdortenieas alemditre fost [OH80HtEgHep sizes to

B,,sta 07, represents.preferred pr, ures for d link outer lQop. -
S R D, RO AR s that

adjyaiel dttimnbtiiidecisiombftstyrBEA Fror ¥ ur €SI @l{tiqn of the
- [oligw chart. %?tﬁp&@;%'sge%%éﬁﬁ SIEN RIS, PAANAISIE 28 @Eéﬂﬁ%{a;{&e if the

step size is prefera to SSTs according to Equation 5, the ransient

REr4H svaeidnviets(he Jieprsiialiciotea vy enageore shatargelSpieR of that
nRFHER ST IshiAoLNSANGIE Vs iR S8R mBMlsihe ARt iiated based

between the step size SSTs and the step down value SDT (i.e., SLIT =

ondbe e yRigihi S s yiendy Halsatie Ahesrratiop divrieh helspeppdated,

ar?lzgS aheand-he e sthepiala HeR et B5festheditiahy alde a3 S e, in
is,according to Equation 6 as determined, in step, 302. In steg,BlO,
WH.)@&%JO account

adgiimndn rerRllednes imeheiepigrs, Y S PR Al ABStERSh
forSthle Btere e &35t el slhe i sieRt eaierisiGaniplett ard heother words,

NI T R e
cursenbed iTheoi6: dstersal € AUeassenie anplivdbas Héfet, the fnettiodal step
Sy é%%%%ﬁ% G e e e IR 3 250 A RN Bt S Tt
since the start of transient state that contained at least one CRC ervor. For
example, if the current step down size before RTrCH reselection is SDyq¢/4, then the
step down size immediately after RTrCH reselection must be set t6 SDmew/d and the

step up size must be set to SUrnew/4- _

10078] In Figures 7A - 7C a flowchart for implementing the preferred
algorithan for downlink outer loop power control in a 3GPP system is provided. In
Figure 7A, stage 800 represents preferred procedures during the inner loop settling
state. In step 302, the parameters for inner loop settling time, transient state step |
size SS8rs, steady state step size SSss, and TTI count are initialized. The inner loop
settling time is preferably set to 100 ms. The values for transient state step size
SSys and steady state step size SSss are initialized according to Equations 6 and 7
above, respectively. The value for the TTI count is set to zero (0).

[0079] In step 304, a comparison is made between the product (TTI count *
TTI length) and inner loop settling time. If the product is greater than the inner
loop settling time, then the settling state is complete, and the power control
algorithm proceeds to the transient state. If not, the TTI count is incremented by
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[0082]target SIR = current_target_SIR - SDT*NEEquation 8 [0083] in
step 318, Target SIR is set to at least a minimum value MIN_DL_SIR.
That is, if target SIR is less than a predetermined value MIN_DL_SIR, the
target SIR is then set equal to that minimum value. With step 318

@epnplétén tiiteprédfs sefuthe tecttting 19 wihihanewly desreased 43598l iher

RC error.has been

4 | tep 312, if af least
o o o AT e AP P g oepsed

eHosdetamenlerp3DTarentiubteddnste ir3tidlas Sollowsc Bh®r and random

Hansieptstate step size SSTs is set to half of the current value of SSTs.
The step up SUT and step down SD T values are readjusted according to

[?fﬁ}é‘*?few vald& éfgHeestBh SneeSS T sdpratmtapsitnretatecaedarding telownlink
Gtptali ang 4olR085H R , Hhe. SIR is.increased _
f) Cor(;m% %the f?lovgii%g equ%&%%%a%%%gﬁie URIRIBRIRRRE. Step 308 is
aﬁ??&ﬁé_ é’ré’é‘? RSy s atenBYE dinmidhe Fitera . wrgén of the
fistRchialie is shacked {akheing:a &%&%M&a@% | imum .
e v t SIR is found to bt%{%%ﬁgg?g;\?gl?ﬁ{sgp size

isvaé%g M@i( DL _ SIR, If the new targe ’ (
AR RE N GRedmRE g yatertd asdmanaivatugate step down is

aximu

bitvt AdepDizeSiistorbe e SIS IR RRNURLASTRY BTG 40 516R 3.3, siont
S,%?%es%%nq%% cle Elnti Ihe transient state step size becomes greater
than the s a@s‘?a% SEFGoB Rebprtothectensirntrerandidgestaodown
vabpr &len(s ortiredSprgcsiunes for the steady state portion of downlink
rloo r coatrol. In step.320, parameters are adjusted for the
Oy Stat L TR e CHB6 LA M e SR SRR oms end the

steady state |

stoaflisBis sTTesBitSiap Sle inishiltealhe ARSIt SRP 826 3R Sftion 6 as
Ing to

oSERE DO, Tho sty ok U g fecong 0
15 gpepichtibarpsitedysstitecites fnd &g gifatet, tiantesequat ad #H-Efhplete
anlpitial |ﬂ%@ﬂ§§ﬁ¥9&@&§% 's%%ﬁ’v -'5"&8 {e)fl he ﬁ%gaigre 7C portion of the flow chart. If
so, the method proceeds to step 812 where it is checked whether Ng number of TTT
CRC errors are at least one in number. If not, the method pmceeds; to step 318
where the target SIR is decreased according to the following equation:

{6082] target_SIR = current,_target_SIR — SDr*Np Fguation 8
[6083] In step 8318, Target SIR is set fo at least a minimum value
MIN_DIL_SIR. That is, if target SIR is less than a predetermined value
MIN_DL_SIR, the target SIR is then set equal to that minimum value. With step
318 complete, the process returns to step 310 with the newly decreased target SIR.
[0084] Returning to step 312, if at least one CRC errer has been detected for
the current TTI, the parameters for step size SSts, step up SUr and step down SDr
are adjusted in step 814 as follows. The transient state step size 8815 is set to half
of the current value of SSys. The step up SUr and step down SDr values are
readjusted according to the new value of the step size SSys for the transient state

according to Equations 3 and 4.
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5/BLER, in which case step 324 commences where step down value SDs

is equal to BIER* SSss. [0087]In step 328, a check for whether at least

one CRC error for the TTI is detected. If so, step 330 commences where

the target SIR is increased as follows: target_SIR = current
(R8%81_SIRASEIEINE)S, SDs (rgel BYE quiatier 48T heaheehtio BRe b wing
elfuiR$&L 10 zero due to the detection of a CRC error. If the new target SIR

is greater than value MAX_DL_S1R, a new target SIR is set to the

maximtEealeEer Bt SR GRS ieliargBUS (R seNgins atdh@ation 9
Teal uerRy & auatio T rocess returns,to step 322 to .

exa%#ﬁte% ﬁgééﬂgbservation e?%jgegk chg%%t %%%snéor\%ﬁ%%eﬁﬁféjﬂ R Gredbprooined
raEsTn, &ﬁ%}fté"%&&@h,_g [Ep 3ptheommdaces: Hhére Stepdowbeghigter than
thSDS 4SRN ed] 5 8%%{% ¥ step 328 for ¢ ewf

RC errors, If néﬂéﬁﬁgﬁérrors ar%%%%%%ég ,est%%%%%lég%\‘sr%ﬁeer e%L"SIR'

?& srient thate cqutiaaechyai fitjEaEhg folibwiddl eudetSiRing the cycle until
tmwmﬁﬁ@ﬁi&éﬁeﬁ%@é’%&iﬁﬂ@%&&t& isaw é@éﬁ%@%‘é&é’ %k%%igéﬁé step

an a minimum value MIN_DL_SIR, the new target SIR Is set to
minimum value MIN_DL_SIR. Otherwise, it remains at the calculated

[0946le. Fo||mmmeﬁ@,?a%ag@ag@%59@@&@@&%&5@&%@&%&&%@ B n8aay

ats until the CCTrCH bécomes inactive.

rithm 319 then repe
Sti%%@?@g%&?ﬁﬁ%%%%% e A PREFAESHM vetoratnp 336+parameters are
adaiigedtionshiwidatiywiagesiieinaiizes b eI eiey 9t Wee S8 I Yeady state step

logafions subsequent tg the first. The initial target SIR is
: “Pé%%% ag Sir?agtswsféﬁ%t%o ¢ steady state step size SSgg determined

in step 302. The ste;s) u; value SUs is calculated aceording to Equation 3 using the
steady state step size SSgs. In step 322 an observation period is checked for being
greater than or equal to 5/BLER. Initially the observation period will be less than
5/BLER, in which case step 324 commences where step down value SDg is equal to
BLER* 8Sgs.
[0087] . Instep 828, a check for whether at least one CRC error for the TTl is
detected. Ifso, step 330 commences where the target SIR is increased as follows:
target_SIR = current target_SIR+(SUg*Ng) - SDs(Np—Nx) Eqguation 10
‘The observation period is reset to zero due o the detection of a CRC error. If the
new target SIR is greater than value MAX_DL_SIR, a new target SIR is set to the
maximum value MAX_ DI, SIR. Otherwise, the target SIR remains at the
calculated value by Equation 10. The process returns to step 322 to examine the
cbservation period. Onee the observation pericd is greater than or equal to 5/BLER,
step 326 commences where step down value SDs is doubled. The process then
proceeds to step 328 for checking for CRC errors. If no CRC errors are detected,
step 332 begins where the target SIR is decreased according to the following:

target_SIR = current,_target_SIR—(SDs*Ng) Equation 11
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by the previous Temp DCH allocation. This initial target SIR value is

upper- bounded by the initial target SIR (from the initial mapping look-up

table) plus an upper bound margin, and lower-bounded by initial target

SIR (from the initial mapping look-up table) minus a lower bound margin

. Ifttgsnitiat target SIR imhisdsddisstbabasethondhewala Mﬁ@_@fﬂ%ﬁtﬁﬂe new

anew,T -DCH allocation. ase the inter-arrival time of

e e e R b o i pains atthe

ceisimliFestionl ot tHolkividhpstit SIR, teenizRNIGloskip Bltlesndibes step 322,
haunded target StRdtem the previous. Temps location with .

%3 ropriaéte weightsg %@%a?ﬁgt%erg%stgna%&gﬂ%%%gﬁe r%%cfog?ﬁ%?ﬁfﬁé‘ﬁs

: msi%;. OncetRecifitriltdrg ST R IR b fitedyeterivinen in TadipgMGEavestions,

titteseibed:adiyaimants o aglv Q@BHDCH allocation, the target S .
value will not be allowed to g)gcgggl:or fall Below: i?%it%ntlgrgt%é gi'[ RAAIEE0ns

- S‘W%‘i%h%%ﬁ%f_atxr’?ﬂ-‘gfw@w&&wﬁpﬁém@tmm@ﬁmﬁmwﬂﬁ left
byt empgaGitballovasignTIBRBAAEALL i AGhRTL ORI AN. .

n rol,

b(%l%%%i 500 with an enhancement of downlink outer foop power con
(&1

yH6ARIEH fargekiRidaiGra shramisis orpeing loeherstRble) plus an
uppsiohyibilernEegassaesutis it solestion planiniial S1R0sIaRkSIAIS SIEP: initial

msize. for,a jum algf ithm described above, but based on duration o
ﬁ%%%@.ﬂ@g“‘gﬁ&g é@%@%@?ﬁ%ﬁé%ré’%ﬁr&é@& tesgel SIR is also
adpretitingahoadhis@oinitnl sagetfiRderaach JempP P Aot oeation.
Igoga%@%%es;‘%?eépz an g%mal tg; et SIR js selected by use of the madified
Conventionar hamod Hrivdi R sEgRRReS IF dqadne g fRg., 10

secatbpeiord MEER thorhimetich betidoietid siepbOSRIBR MNP By table
el el o slombn e e el sisde i
appeapnirieweaighéstt.ecfotifrodt cdgesitin¥s0he inter arrival time) is used. Once
the initial target SIR is finally determined including the above described
adjustments for a given Temp-DCH allocation, the target SIR value will not be
allowed to exceed or fall below this initial target SIR value by a given margin
during the cuter loop power control operation for that Temp-DCH allocation.
(0089} In Figure 8, a flowchart for implementing an algorithm 500 with an
- enhancement of dewnlink outer loop power control, particularly for NRT data
allocations to Temp-DCH using target SIR history. The process results in selection
of an initial transient state step size for a jump algorithm described above, but
based on duration of Temp-DCH allocation. Stage 501 provides preferred procedures
for producing an adjusted initial target SIR for each Temp-DCH allocation.
16090} In step 502, an initial target SIR is selected by use of the mcciiﬁed
conventional method as described above for the beginning of a radie link setup fora
WTRU or in each handover. In step 503, the Temp-DCH is checked for whether it is
a first allocation, i.e. the beginning of a radio link setup for a WIRU or in each
handover. If so, step 504 initiates a parameter alpha to zero. Ifnot, algorithm 500
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proceeds directly to step 505, where a new initial target SIR for this

Temp-DCH allocation is adjusted by the following equation to compensate

for inter-arrival time between allocations: target_SIR(j) =
(alphar(target_SIR(j-1))+(1-alpharanitial _target SIR) Equation 12 where |
DregredentisandicboretepTe0ApvICH allneatioritial gete & RO LbraPHISERISy-DCH

: iQus Temp-DCH allocation, ar%g{initialtargnet .

D e H R AP LB tppemival time
b?*f‘(ée%ﬁg%&ﬂi%‘i a forgetting factor to account for the inter arrival time

thewesrRe-beginning:of the eyfan p-REH allocation and t d of
the previous Ter#g{ub?gB a%%aéatioﬁ (ie)z%(%ﬁﬁ%%?)fg%&- Fgreﬁiﬁgp
arrival time). [0091]In step 506, upper and lower bound tests for th&quation 12

whaleulatpddaranl SIR-is-Rel | esMINARL SIR

1 a g&aﬁ@é L SIR. If value g‘fgﬁ‘?@‘?ﬁ%ﬁ%ﬁ% %%"Défé%étéﬁ"ﬁﬁiée& ents the
aﬁ?a i ﬁ%— 5@08 hpsreppus FempddGhtalingatisirend iritintdrxgehiSIR is the

inihatitauget@liedenieac-efithenaluiaiahyalue t b ctor

wlarget SIR s less thag#w p determi?gg mlnjrg%\%%ig&%gqi{lé]ﬁ&gfsﬁaﬁ,m 58
R R S 08 AR OHRA L L% 18RS THITh NG I pambharhagmeing of the

cw%lﬁ%wﬁﬁﬁ{l mmwmga;mem%rggami&aﬁm @éﬁﬂa%ﬁ%ﬁ@%%ﬁon
rate; 2] Ne , Initial transient state step size Is determine
(e‘é%é%elé%% ”]ﬁ}r;gg( &J&@tggifns'gl LA t%'ﬁ@}‘he RNC sends the

on duration o : ‘

[08%khp-DCHireattgaliof, dpatiomihfownationanradedat the-hradaraitheet SIR
The WTRU

e T S L BB e gy 0 voe
targaioHbbie aresporidsunmsepda ot RigluesiBnbut isaedifiaX (0T, SIR, then
B S B G5 S 31 anormaratue.
Onvigynptben-hands dfisrrizete SIRnian e60 ks Tat Sk fotdpiiireguniaialive value
AL S AR SRR GBI A
ed value. In step 507, the target SIR is adjusted based on the data rate.
[0092] Next in step 508, initial transient state step size is determined based
on duration of Temp-DCH allocation. The RNC sends the Temp-DCH allocation
- duration information encoded at the header of the NRT data burst, preferably in
terms of number of TTIs. The WTRU receives and decodes the Temp-DCH allocation
duration accordingly. Step 508 corresponds to step 308 of Figure 7B, but is modified
for Temp-DCH processing. The following step size selections are described in terms
- of preferable ranges for Temp-DCH allocation. If the duration of a Temp-DCH
allocation is less than 100 T7TIs (at 90 to 95% in cumulative density function the
initial transient step size is equal to the steady state step size (ie.,
SIR _step size TS = SIR_step_size SS8).
[0093] If the duration of a Temp-DCH allocation between 100 to 200 TTIs,

then the initial transient step size is equal to fwice the steady state step size (ie.,
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[0093]If the duration of a Temp-DCH allocation between 100 to 200 TTIs,

then the initial transient step size is equal to twice the steady state step

size (i.e., SIR_step_size TS =2 SIR_step_size_SS), and outer loop
ower control will move from transient state to steady state after one CRC

h Fostrrrsirents. mgﬁ%ﬁmﬁﬂﬂiﬂsﬁ@s@f a@me_l?s@bkfﬂgﬁéﬂ QBnitol will move
agn.2 s, then ste =
S%%{V step_%igztg@ gtéggns B, osu%taétre Ig?)%rp%l%za%i%%?l?ﬁ?%ﬂ??ﬁmﬁ%m

I§2¢%ent staieths sazatjostafe Siterils TRUceatboBOM@RERL00 and 400 TTTs,
reater than 400

HRODSIRINallY, i rajien;of @ Temp-DEGH allogation, is .
o hen S i e T Aol A RN e feeCpagrot v

v R trandleninSeie Setreide strie oliter oo Rsiver-oontralwithaasve

[fepB] transientsigte 1o ¢ rOL.OCCUITENCES

r xam p% deﬁ%i%%%%gg%}g%?: %@%@%& cﬁ sg[%%té%ﬁf&?tgf %%g%r %8@?1 400

%’oﬁi&e BiReFid6ntrs) SRS Ropip sirechETemohBCH alevatian the RT
it EEraQdaeesing 0. (18,6 BRsACREPHIREPBRWEEH move from transient
state fo steady state after three CRC error occurrences where the example described
above is implemented.

{00986] After step 508, the outer loop power control starts for the current

-Temp_DCH allocation, in step 509 according to the enhanced cuter loop power
control of Figures 7B — 7C.

[0097] Algorithm 500 repeats with each new Temp-DCH allocation.

[0098] Itis to be noted that while the foregoing description refers toe NRT data
as an example, the invention is applicable to RT alse which is of relatively short
duration. It is to be further noted that the parameters comprising Temp_DCH
duration, target SIR margins, and inter-arrival time of Temp_DCH allocation
requests can be varied to obtain better performance.

{0099} Preferably, the components that implement the algorithms illustrated
in Figures 5-8 are implemented on an single integrated circuit, such as an
application specific integrated circuit (ASIC). However, portions of the algorithms

- may also -be readily implemented on multiple separate integrated circuits.
[00100] The foregoing deseription makes references to outer loop power control

in the context of a 3GPP system as an example only and not as a imitation. The

invention is applicable to other systems of wireless communication including GSM,
2G, 2.5G or any other type of wireless communication system where the equivalent
of outer loop power control is implemented. Other variations and modifications

consistent with the invention will be recognized by those of ordinary skill in the art,
* * *
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control of Figures 7B - 7C. [0097]Algorithm 500 repeats with each new
Temp-DCH allocation. [0098] It is to be noted that while the foregoing
description refers to NRT data as an example, the invention is applicable
to RT also which is of relatively short duration. It is to be further noted that
the parameters comprising Temp_DCH duration, target SIR margins, and
Win er-a[rival time of Temp_DCH allocation requests can be varied to obtain
kﬂ) {aﬁgaé% ance. [0099]Preferably, the components that implement the
algorithms illustrated in Figures 5-8 are implemented on an single
integrated circuit, such as an application specific integrated circuit (ASIC).

However, porfiBHE e tH diebHiiimsimay 0y b rearsilemERas girtric
du%%ﬁﬁﬁ@f@ﬁ%@@&* aled6iresits WROLOIT AR foreaoing JesE RNk 1) in

1akes references to outer loop power control in the context of a 3GPP
A EySleRs 46TaATEREHDIE dRIyvarehndtiaionkfitato i anmidedmiom ishannel in
mBRPHCARIGI LAIIRT al S plEIeas COmPICeHOmARIinG thoM
. 2G, 2.5G or any other type o %\t{eless communi at?ogr{l] léggégm%%% tﬁ)éCH)
alleepiivalke thofrotted coprpoweg control is implemented. Other variations
and modificati onsistent with the i ion will be recognized by those
of o%ﬁr?a{)rl)}]%léﬁ{:% & asrtt.0 \?V‘?%]tl%) %ﬁgﬁé&ﬂfﬂma&?%ﬁ method for
reducihgtiime delayiifa canugrging gitargatmelcisoddingg transmissi®nchannel
rgcg er control for a wireless transmit receive unit (WTRU) in a wireless
€0 itmication in which data blocks are transmitted on a channel in

multiRl€Eherdupisanchere Mapped asiempRiany siedicatedenanighbacing
(DCH) allocations, the method comprising: mapping data blocks to a
be%ﬁqﬁ&k&f@@j g}ﬁ)%ﬁm‘[ely precedmg temporary DCH allocation and the
beginning of the current temporary DCH allocation;
receiving a duration value of the current temporary DCH allocation
encoded within the data block burst; and
performing transmission power control adjustments according to step size
adjustments to the adjusted initial target metric as either a step up adjustment or a

step down adjustment, where the current temporary DCH allocation duration is

used to determine the step size value.

2. The method of claim 1, further comprising:
performing an upper bound test for the initial target metric; and

performing a lower bound test for the initial target metric.

3. The method of claim 1, further comprising:

adjusting the initial target metric based on a data rate.

4. The method of claim 1, in which the performing adjustment to the initial
target metric is calculated according to the following function:

Target(j)=(alpha)*(Target(j-1})+(1-alpha)*{Target_initial)
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selecting an initial target metric value according to assumed channel
conditions; performing adjustment to the initial target metric based on
the time spacing between the end of the immediately preceding temporary
DCH allocation and the beginning of the current temporary DCH
allocation; receiving a duration value of the current temporary DCH
allocation encoded within the data block burst; and performln

transHRSK I RSP Bote ol BT thears e EordiiorptioBteleged(i-1) represents
th@féﬂéﬁg’?ﬁ&tgl@ fhesad éﬁ%%’iﬁgdglf@ﬁf%rﬂ% MEYIC A3 EINGL 3 55ePaY et mlt}al is

adjustment or a step down adjustment, where the currerit temporar
theaaielotpehgtativiris.used wWrlwtakpinecttie stdposiretoahssount ﬁ)r'ﬁliﬁ@ Ume

s a@atqub%w@émeff%g;sr g%rgygfeﬁcngu@s fqumin PY.A0 1he e caﬁéglsasg Fhe

the hitial target metr orming a lower b fOF the it
endar;feﬂmqﬁmm@mmmpmﬂmcﬂﬂﬂﬂamﬂﬂm:afmmmmmptlsihglaaéptmn’;ﬁgfﬂmand

rge ic_based 4.The methad of claim 1, i
e O IR i e h gt FREHICR SR CH
allacgdsding to the following function:
Target(j)=(alpha)*(Target(j-1))+(I-alpha)*(Target initial) where |
represents the current Temp-DCH allocation, Target(j-1) represents the

last target iR o dagoRrevieuste MRk G @AJ@@@%%&@@%M Linitialal

Is the initial target metric, and alpha represents a factor to accoun or the

t0 HHE SpAKREHIEHES the beginning of the current temporary DCH
allocation and the end of the previous temporary DCH allocation such that
alpha=exp(-T/10) and alpha=0 for a first temporary DCH allocation having
no péeviouéffeﬁfn@@fibﬂﬁB@HléimcétidﬁswhiCh open loop transmission power

control for the WIRU is implemented, further comprising receiving the computed
target SIRs by the WTRU on a reverse channel such that the WTRU computes
power adjustments for forward channel transmissions based on received target

SIRs.

7. The method of claim 5 in which closed loop transmission power
control for the WTRU is implemented, further comprising:

producing power step comimands as a function of the computed target SIRs
and transmitting the power step commands on a reverse channel; and

recelving the power step commands by the WTRU on the reverse channel
and computing power adjustments for forward channel transmissions based on the

received power step commands.

8. The method of claim 1, wherein the step size value is calculated
according to the temporary DCH allocation size by a factor of 1/2" such that n=0
for 8<100 TTIs, n=1 for 100 TTIs<S<200 TTTs, n=2 for 200 TTIs<S<400 TTIs
and n=3 for S>400 TTIs.
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5. The method of claim 1, wherein the target metrics are target signal to
interference ratios (S1Rs). 6. The method of claim 5, in which open
loop transmission power control for the WTRU is implemented, further
comprising receiving the computed target S1Rs by the WTRU on a
reverse channel such that the WTRU computes power adjustments for
forward channel transmissions based on received target SIRs.

Th
metflod of TR EEEEEod GO AR R sEIM bl BB RS 4
UnWIRY isiimplemaptech Miher camrsiaing: (Uproducing ROVer §I9RU is a

commands as a function of the computed target SIRs and transmitting the

netpowerste heb iRsnis UeEa YevaiseotHaAner lans chan@@e@@ﬁﬁ@fms%@ming
of f’atf%eg %m{}%%g'q§ gr#&ﬁ‘?\é@_ Y Eetge%xf%ée@%ﬁ@@ﬁg ?&%i%%@ﬁlri—:t'ﬁgmﬂink
power agjustme ts for forward ¢ annell h

ansmissions based on the
chaeedived powdkrcste poomeapdsei8Mhedndthodrof chaismitievhardirethetwork
step size .a’éue is calculated according to the temporary DCH allocation
umgi%g%@lgjyé octhgﬁ? " such that n=0 for S<100 llls, n=1 for 100

Tlfs<S<200 Ms, n=2 for 200 TT1s<S<400 TTIs and n=3 for S>400 TT1s.

9. The method of claim 1, wherein the method is implemented in )
Univétsal M&Bn@%f&&&ﬁ%’c&tib’“ SIS %Wg)l%ﬁé‘?‘ét%‘g hat

traf@RiReyerkiuAiIthat HansmithKSelsigralsome demplinkehanastanddhes
computingﬁof target metricsﬁ%ﬂperformed by a receiving WTRU that

is pederedhe dRrRiRENMARSY ARef protiedsalveydias ebmRfands that

are transmitted to the network unit on an uplink channel. 10. The
method of claim 1 wherein the WTRU is a network unit that transmits user

signals on AleowstinkdchbsHémand ecesmpinyg oRtargensheticses signals
pgrTor el TR A ecsivae thedawnling shaniehed b
on ﬂl %ﬁrg?rlnge?ﬁc%%? cﬁ% 1, wCheréin t WTRL%%alnsr\fl{lts use signalg on va
netarotlplink detmaetians theugdmpulagrefl target metrics is performed by a
network unit that receives the uplink channel.
12.  The method of claim 1, in which the data blocks belong to a non-

real time data service.

13. An integrated circuit (IC) incorporated in a receiving wireless
transmit receive unit (WTRU) for implementing transmission power control for a
transmitting WTRU that transmits data blocks on a channel in multiple short
bursts and are mapped as temporary dedicated channel (DCH) allocations where
the transmitting WTRU is configured to make transmission power control
adjustments as a function of target metrics computed by the IC, the IC comprising:

a receiver configured to receive data blocks mapped to a temporary DCH
allocation and to receive a temporary DCH allocation duration value encoded in
the data blocks; and

a processor configured to select an initial target metric value from a lookup
table according to assumed channel conditions, perform adjustment to the initial

target metric based on the time spacing between the end of the immediately
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U.The method of claim 1, in which the data blocks belong to a non- real
time data service. 13.An integrated circuit (IC) incorporated in a receiving
wireless transmit receive unit (WTRU) for implementing transmission
power control for a transmitting VVTRU that transmits data blocks on a
channel in multiple short bursts and are mapped as temporary dedicated
channel (DCH) allocations where the transmitting WTRU is configured to

Préfelia s SERMEEID ol et lesation st dhndiftsiasingurcsncor temgéemporary

DEOEYIRS SABP YA Ry ANe G 08 |G amBURInG iR i%%%%n%g%ﬁgbm&g to

to receive data blocks mapped to a temporary DCH allocation an
stefeceire atiosperasy DR alidicatioh thitatiorugitereticoded intltiee datsep up
cks. ro or cenfigured to select an initial target metric
o o o S BEEEr AE D SRS D
allperformdadjuistmientstal thediclitiah taegbt metrisibasedian the time spacing
between the end of the immediately preceding temporary DCH allocation
and the beginning of the current temporary DCH allocation, and perform

transmjssionRoWEbERMIR! adjusirients aoeeeiRu o SeR:SIZan upper bound
tesggﬁj:j]l;stmen,ts, to the adjusted initial target metric as either a step up

P Rs Bteh oIR: Adflistment, where the current temporary DCH

allocatign-dHsationisusad iesdatermingithe slep.sigealue.  14. The
IC of claim 13, further configured to perform an upper bound test for the

initial target metric; and perform a lower bound test for the initial target

metric; 15'%@0@0%?1@1333{\5&‘{}5@%88{}?8@@9: adjusting the initial
target metric based on a data rate.
adjusting the initial target metric based on a data rate.

16.  The IC of claim 13, in which the performing adjustment to the
initial target metric is calculated according to the following function:

Target(j)=(alpha)*(Target(J-1))+(1-alpha)*(Target_initial)

where j represents the current Temp-DCH allocation, Target(j-1) represents
the last target SIR of the previous temporary DCH allocation, and Target initial is
the initial target metric, and alpha represents a factor to account for the time
spacing T between the beginning of the current temporary DCH allocation and the
end of the previous temporary DCH allocation such that alpha=exp(-T/10) and
alpha=0 for a first temporary DCH allocation having no previous temporary DCH

allocations.

17. The IC of claim 13, wherein the target metrics are target signal to

interference ratios (SIRs).

18, The IC of claim 17, in which open loop transmission power control

is implemented, further comprising receiving the computed target SIRs on a
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16. The IC of claim 13, in which the performing adjustment to the initial
target metric is calculated according to the following function: Target()
)=talphar (Target(J-1 ))+( 1 -alpha)* (Target_initial) where j represents
the current Temp-DC1-1 allocation, Target(j-1) represents the last target
SIR of the previous temporary DCFI allocation, and Target initial is the
initial target metric, and alpha represents a factor to account for the time

revgsigrmpkbsiee heiopegimiisoreht dorrnvierd sbeane DCH allositionare
badad the.end of the preyjous temporary DCH allocation such that
3 é) (%F%n(? a!lél):)%

alpha=exp(-T/1 a=0 for a first temporary DCH allocation having
no previous temporary DCH allocations. 17. The IC of claim 13,

whe an the target metrics. are t?rglet si n?;ihl to inte(gf(irenc% ratios SIRS?%.

18. The IC of Glaim f ,(fna\ll%iéh ’op%n 0 trgi%rehs ?&ﬁjpéav‘%‘sﬁ’ll%é RS

cotmplémientéshn fnthe rioainprisingeeeiving the computed target SIRs on a
reverse channel such that power adjustments for forward channe

| |
tranShiEEIRE BRYERSEW SHTERBRASFiafgureiire of the gomRuisd BreptimiRs

and fratisMitGRCIRS 9 Ras tEAnSMISSIARRaWe Fsptoisdmplemeanted,
further comprising: producing power step commands as a function of

the EBRRPUIRE T GOrSTREIRPIFERARASHLAR e 50w shaneenimhreEBAling
poRALYESSRANNRY 8dvard ESEMNGANG POWETSLER-00MMANIS. AR dRS ower

reverse channel and computing power adjustments for forward channe
stefr&ABHIE8IRS based on the received power step commands. 20. The

IC of claim 13, wherein the step size value is calculated according to the

temporary DCH allocation size by a factor of 1/2" such that n=0 for S <

100 ZM, n=libforil0® T TieimS1E 20thTEs, R faeR007ErisaduS 4s408idltsed

acc%ggiggz %of %és téﬁggré'.—('%' DCH allocation size by a factor of 1/2" such that n=0
for § < 100 TTIs, n=1 for 100 TTIs < S <200 TTIs, n=2 for 200 TTIs < § < 400
TTIs and n=3 for § > 400 TTls.

21, The IC of claim 13, wherein the 1C is implemented in a Universal
Mobile Telecommunications System (UMTS) where the transmitting WIRU is a
network unit that transmits user signals on a downlink channel and the computing
of target metrics is performed by the receiving WTRU that receives the downlink
channel and produces power step commands that are transmitted to the network

unit on an uplink channel.

22, The IC of claim 13, wherein the transmitting WTRU 1is a network
unit that transmits user signals on a downlink channel and the computing of target

metrics 1s performed by a receiving WTRU that receives the downlink channel.

23.  The IC of claim 13, wherein the receiving WTRU transmits user
signals on an uplink channel and the computing of target metrics is performed by a

network unit that receives the uplink channel.
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21. The IC of claim 13, wherein the IC is implemented in a Universal
Mobile Telecommunications System (UMTS) where the transmitting
WTRU is a network unit that transmits user signals on a downlink channel
and the computing of target metrics is performed by the receiving WTRU
that receives the downlink channel and produces power step commands
that are transmitted to the network unit on an uplink channel. 22. The
IC of claim 13, wherein the transmitting WTRU is a network unit that
transimits usalSignale 9 A 43I SHRINELANG HHE-RO RIS, BIAIGEY o
metrics is performed by a receiving that receives the downlink
tinghdakaelervice23. The IC of claim 13, wherein the receiving WTRU
transmits user signals on an uplink channel and the computing of target
metrics is performed by a network unit that receives the uplink channel.
24.The IC of claim 13, in which the data blocks belong to a non -real time
data service. OUTER LOOP POWER CONTROL FOR WIRELESS
COMMUNICATION SYSTEMS ABSTRACT A method, system, and
components for outer loop power control (500) particularly useful for
non-real time data services uses data transmitted in many short bursts of
short duration, called Temp-DCH allocations (509). A target metric,
preferably target SIR (502), is adjusted with differing step up and step
down target metric adjustments. The initial target SIR (502) and the
transient step size for target SIR adjustment (505-507) is determined in a
dynamic way in the outer loop power control for each Temp-DCH
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allocation (509) of non-real time data. Figure 8

OUTER LOOP POWER CONTROL FOR WIREILESS
COMMUNICATION SYSTEMS

ABSTRACT

A method, system, and components for outer loop power conirol {500} particularly usefui
for non-real time data services uses data transmitted in many short bursts of short
duration, called Temp-DCH allocations (509). A target metric, preferably target SIR
(502}, is adjusted with differing step up and step down target metric adjustments, The
initial target SIR (502) and the transient step size for target SIR adjustment (605-507) is
determined in a dynamic way in the outer loop power control for each Temp-DCH

allocation (509} of non-real time data.

Figure 8
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