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The present invention relates generally to conmuni cation, and nore
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power avail able at a base station thus determ nes the downlink capacity of
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mai ntai ned at an SIR target. The received signal quality nay be quantified
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communication link from the base station to the terminal, and the uplink (i.e., reverse
link) refers to the communication link from the terminal to the base station. In a Code
Division Multiple Access (CDMA) system, a base station can transmit data to multiple
terminals simultaneously. The total transmit power available at a base station thus
determines the downlink capacity of the base station. A portion of the total available
transmit power is allocated to each terminal such that the aggregate transmit power for
all active terminals is less than or equal to the total available transmit power.

[1003] To maximize downlink capacity, a power control mechanism is typically
used for each terminal. The power control mechanism is normally implemented with
two power control loops, which are commonly referred to as an “inner” loop and an
“outer” loop. The inner loop adjusts the transmit power used for the terminal such that
the received signal quality (SIR) for a downlink transmission, as measured at the
terminal, is maintained at an SIR target. The received signal quality may be quantified
by a signal-to-noise-plus-interference ratio or some other quantity. The outer loop
adjusts the SIR target to achieve the desired level of performance, which may be
quantified by a block error rate (BLER) target or some other performance measurement.
By minimizing the amount of transmit power used for the terminal while maintaining

the BLER target, increased system capacity and reduced delays in serving users can be
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term nal consunes too nmuch system capacity. Conversely, when the BLER is
too high, the term nal suffers fromunsatisfactory service to the user.
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or nore "transport" channels to each termnal. A transport channel may be
viewed as a datal/nessage bearer. Each l2ransport channel is associated with
one or nore transport formats, and each transport format specifies various
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better is achieved for all transport channels carried by the physical
channel . [ 10b7lenging. above design works well if all transport channels
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transport channel. The outer loop for each transport channel adjusts the SIR target for
that transport channel based on the status of data blocks received on that transport
chanmel. In particular, the SIR target for a given transport channel may be decreased by
a small amount if a good data block is received on the transport channel, increased by a
large amount if a bad data block is received, and maintained at the same level if no data
blocks are received. A final SIR target for the physical channel is then set to the highest
SIR target among the SIR targets for all of the transport channels carried by the physical
channel. The inner loop then adjusts the transmit power for the physical channel to
achieve the final SIR target. The use of the highest SIR target among all transport
channels as the final SIR target for the physical channel ensures that the BLER target or
better is achieved for all transport channels carried by the physical channel.

[1007]  The above design works well if all transport channels carried by the physical
channel are active at all times. However, if the transport channel with the highest SIR
target is inactive or intermittently active, then the SIR target for this transport channel
will dominate the power control for the physical channel. This is because the SIR target

for this transport channel will be maintained at a high level due to little or no activity on

the transport channel. Consequently, the final SIR target will be continually set to the



target is inactive or intermttently active, then the SIR target for this
transport channel w1l dom nate the power control for the physical
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single SIR target is maintained for all of the transport channels, and this
SIR target is adjusted based only on active transport channels. The SIR

target is updated at each wupdate iSURH(’EARYL\ transport channel is
considered active if one or nore data bl ocks are received on the transport
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or erased describ A controller increases the SIR target
based on an su;glf*sS]Bptarg’et anyaln@med\f@dalh@ﬁfhe ransplertichannsisa sedithimbilRdtargebisses t he
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that transport_  channel, as described below If_any data bl ock received in
the current Teqsisdeon fecFansport shangeliethe quaiept ppdat wﬁﬁvglt epOLEHY Rstaled; ust

the SIR targ Et%rr@?)( b lpﬁ(ﬁgsrsglg%rgtﬁsé %ﬂeks@ She gﬁ!"?locl@ tRBived AEhAERAGt Aldate

transport chan ata bl ocks Var 1 ous aspect's and
enbodi nment s imErvehen atrivcemnemf the mulipdctranspuott ¢hamﬁed$ t'ﬁm datglptog¢ssorpebades BRI EF
DESCRI PTI ON thOe: startEsE O%V\!elélg%ed data block (e.g., as “good” or “erased”, as described below).

A controller increases the SIR target based on an up step if any received data block is

erased and decreases the SIR target based on a down step if all received data blocks are

good. Each transport channel may be associated with a respective down step size,

which is computed based on the BLER target and the transport formats for that transport

channel, as described below. If any data block received in the current update interval is

erased, then the down step used to adjust the SIR target may be set to the smallest down

step size among all transport channels with erased data blocks.

. [1010]  Various aspects and embodiments of the invention are described in further

detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[1011] The features, nature, and advantages of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:

[1012]  FIG. 1 shows a wireless communication system;

[1013] FIG. 2 shows two transport channels with different transport format sets;



[1011.] The features, nature, and advantages of the present invention wll
becone nore apparent fromthe detail ed description set forth bel ow when
taken in conjunction wth the drawings in which |ike reference characters
identify ooop@spome ngly throughout and wherein: [1012fTRistao4/0438t00Ws a
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[1014] FIG 3 shows the format for a downlink dedi cated physical channel
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[1016] FIG '5 shows a}s)r.ocess for adjusting the SIR target for a physical
channel cafdemigkMAGH)En&VCMAport channel s; [1017] FIG 6 shows a

rocess for adj-ysti I sical channel carryin
P Aﬁ@gﬁrt 18, 1 O vt Btrol RlectinRfy yi ng

multiple tr nn a single outér |oop having down step
adj usted bgs@Ed] on HGasetosst privesscios adjpdthipdhe BIKGtargetshoaphysiqal obams! f or

adjusting the SIR target for hysi cal channel carrying nmultiple
t ransport cﬁé‘ﬁﬂég?“iﬂpﬁl%“ﬂ}sw%g’@ﬁ?éi?’ransm ssion time intervals (TTIS);

[1019] FIG (Bo3ovspil B shew alprédbsut ABRStingOhe S8t Rarkdta0S MipBi N cRihndl
physi cal channel carrying two transport channels; [1020 G 9 shows the

per f or mance cafryiag noutipde transpprt chaanelgatiithiacsingde enter laep bavBigRiownstepeadiystad a
physi cal channel carryi |tiple transport channels; and [1021.] FIG 10
shows a bl o?’ﬁsegi(’g&?aﬁﬁﬁy(dﬂggg%se station and a ternminal. DETAILED

DESCRI PTI ON[[01822] HilGe 7wabels aaxeser fF vdjustiguie ST edrgétrfof @ phpsical thamvl ng as
an exanple, instance, or illustration."” Ar% enmbadi nent or d?s&g,n descri bed
herein as " &REWHE BRtIDle franspert f’b?é%@%‘é’&hid}fgﬁ“t_ trgpsTssRn tre e Nt TS r ed or
advant ageous[l@]\ézgsoﬁl@@ SIRRK ALt affustRR! @3Sdatd %IQ]%%%SSJIZAI’IGOIR L slieies an

exenplary wr communi cat1 on system 100. System 100 i1 ncludes a nunber
of base st atchams! datyingtwo tyanspertdbamselsiuni cati on for a nunber of terminals

120. For i R Y128 o Wohe BG4 bPAR odrhOR of ke WAV sl 4117 ™ Nal s
target for a physical channel carrying multiple transport channels; and
[1021] FIG. 10 shows a block diagram of a base station and a terminal.

DETAILED DESCRIPTION

[1022] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “‘exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.
[1023] FIG. 1 shows an exemplary wireless communication system 100. System
100 includes a number of base stations 110 that provide communication for a number of
~ terminals 120. For simplicity, only two base stations 110a and 110b and six terminals
120a through 120f are shown in FIG. 1. Each base station 110 provides communication
coverage for a respective geographic area. A base station is a fixed station and may also
be referred to as a Node B, a base transceiver subsystem (BTS), an access point, or
some other terminology. Terminals 120 are typically dispersed throughout the system.
A terminal may be fixed or mobile and may also be referred to as a user equipment
(UE), a mobile station, a remote station, an access terminal, a wireless communication
device, or some other terminology. A terminal may communicate with one or multiple
base stations on the downlink and/or one or multiple base stations on the uplink at any

given moment,



120a t hrough 120f are shown in FIG 1. Each base station 110 provides
communi cation coverage for a respective geographic area. A base station is
a fixed station and may also be referred to as a Node B, a base

transcei vawo swbsysésem (BTS), an access point, or soneporriuseoos/essmionol ogy.
Term nals 120 are typically dispersed throughout the system A term nal
may be fixed or nobile and nay al so be referred to as a user equi pnent
(UE), a nobile station, a renote station, an access termnal, a wireless
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specifically described below for downlink power control in a W-CDMA system.
[1027] In W-CDMA, data to be transmitted to a terminal is processed as one or

more transport channels at a higher signaling layer. The transport channels commonly
used for data transmission include a dedicated traffic channel (DTCH) and a dedicated
control channel (DCCH). The DTCH and DCCH are described in a document 3GPP TS
25.301, which is publicly available. The transport channels may be used to carry data
for one or more services (e.g., voice, video, packet data, and so on).

[1028] Each transport channel is associated with one or more transport formats,
which may be selected during system configuration at the start of a communication
session. Each transport format specifies various processing parameters such as (1) the
transmission time interval (TTI) over which the transport format applies, (2) the size of
each transport block of data, (3) the number of transport blocks within each TTI, (4) the
length of each code block, (5) the coding scheme to use for the TTI, and so on. Only
one TTI 1s used for each transport channel, and the selected TTI may span one, two,
four, or eight frames. In W-CDMA, each frame is a 10-msec time interval that is
identified by a system frame number (SFN). Each transport channel is associated with a
transport format set that includes all of the transport formats that may be used for that



control channel (DCCH). The DTCH and DCCH are described in a document 3GPP
TS 25.301, which is publicly available. The transport channels nmay be used
to carry data for one or nore services (e.g., voice, video, packet data,
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[1032] In W-CDMA, a downlink dedicated physical channel (downlink DPCH) is

typically assigned to each terminal for the duration of a communication session. The
downlink DPCH carries transport channel data in a time division multiplexed manner
with control data. The downlink DPCH is characterized by the possibility of fast data
rate change (e.g., every 10 msec frame), fast power control, and inherent addressing to a
specific terminal.

[1033] FIG. 3 shows the format for the downlink DPCH in W-CDMA. Data is
transmitted on the downlink DPCH in radio frames. Each radio frame is transmitted
over a 10 msec frame, which is divided into 15 slots. Each slot is further partitioned
into multiple fields for different types.of data.

[1034]  As shown in FIG. 3, for the downlink DPCH, each slot includes data fields
320a and 320b (Datal and Data2), a transmit power control (TPC) field 322, a transport
format combination indicator (TFCI) field 324, and a pilot field 326. Data fields 320a
and 320b carry transport cHannel data, i.e., data for the transport blocks sent on the
transport channels carried by the downlink DPCH. TPC field 322 carries a TPC
command for uplink power control. This TPC command directs the terminal to adjust

its uplink transmit power either up or down to achieve the desired uplink performance.



[1032] In WCDVA, a downlink dedicated physical channel (downlink DPCH) is
typically assigned to each termnal for the duration of a comrunication
session. The downlink DPCH carries transport channel data in a tine
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nsec frame), fast power control, and inhHerent addressing to a specific
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mechani sm 400" i ncl udes an i nner Ioop 10 and an outer |oop 420. [1037]

| nner | oop 4eceieadt dRpos theglommiink frmsmissony (@Eeibased i tRe fdgdicatpd pidevin Pilak
field 326 shown in FIG. 3) and provides the received SIR to a TPC generator 434. TPC

generator 434 also receives the SIR target from an adjustment unit 444, compares the
received SIR against the SIR target, and generates a TPC command based on the result
of the comparison. The TPC command is either an UP command to direct an increase
in transmit power for the downlink transmission or a DOWN command to direct a -
decrease in transmit power. One TPC command is generated for each slot in W-CDMA
and is sent on the uplink (cloud 450) to the base station.

[1038]  The base station processes the uplink transmission from the terminal and
obtains a received TPC command for each slot. The received TPC command is an
estimate of the TPC command sent by the terminal. A TPC processor 452 detects each
received TPC command and provides a TPC decision, which indicates whether an UP
command or a DOWN command was detected. A transmitter unit 454 then adjusts the
transmit power for the downlink transmission accordingly based on the TPC decision.
For W-CDMA, the TPC commands may be sent as often as 1500 times per second, thus
providing a relatively fast response time for inner loop 410.

[1039]  Due to path loss and fading on the downlink (cloud 430), which typically

vary over time and especially for a mobile terminal, the received SIR at the terminal



transm ssion, as neasured at the termnal, as close as possible to the SIR
target for the physical channel. For inner |oop 410, an SIR estinmator 432
estimates or neasures the received SIR for the downlink transm ssion
(e.g., based:msnifies dedicated pilot in Pilot field 32pcsheymindgotil G 3)
and provides the received SIRto a TPC gener ator 434. TPC generator 434
al so receives the SIR target froman adjustnent unit 444, conpares the
received SIR against the SIR target, and generates a TPC command based on

the result  QfifdAfy $RERRHES. SBRer I05E 4TPSEPRNHaihGirtiht Rekivad SHP acermmnd to
direct an |ncrease in transmt@power for the downlink transm ssion or a

DOWN commandh¢ 8IRdfargstin the prgeance scélaﬁlgﬁslrrféﬁémh%wer One TPC command is

gener at ed 1 950fRC" Gk 1dod 0SB0l SROSIORaA NP L nd 81 849250) Lo

t he base st he"base s n processe e up |nk Shi ssi on
from the terQiadligy ofStivice)hirget(sy are ackeeed/fod theowatintraamtnfissionamcthe p]hysical The

received TPC conmmand is an . estimate of _the TPC co ent by t

t er mi nal . A@p@%rgé@s@yﬁlca@éla@‘@ﬁ%{lgs Gy ppe ?%wmﬁ %‘H g‘?’@
provides a Tt gk bPE42 ‘ff?dc%&eé Rl 8 ARKRShEsioANardPdece QIR drRpddt DOVN
command was detecte smtter unit 454 then adjusts the transmt

power for t Hﬂode\mﬂeiww& dnrthmgamwgn’t charmek oR¥i dagel propresedi4driurthes clipgs dedti si on.

For W CDMVA, the, TPC co sen ften,as, 1500 t second,
thus provi %d g ?@F%&F@@d@ tﬁétfm?l glﬁ@g ﬁlvﬁ%s ?ecgf)del]dn et lﬁ%"’ﬁﬁar lI\[ 1039]
Due to path drfserased) fordion Grafiinittee ad@qublmb( (wpcumy,%@f)anspohl sibckt Jpiisal |y
vary over tinme and esgem ally for a nobile termnal, the received SIR at
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channel , themog(r@@é;@d\(ﬁtﬁmns setmnpdlocessor 442 processes the downlink
transm ssi on and decodes the {)rans ort blocks received on the transport

channel . RX A84H pr Aeassidrtheinbysiagh @hﬁ@nelcq@msonéaem trgspod ebannehiBgrott bl ock
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channel and determines the SIR target for the physical channel. In a typical
communication system, the BLER target is much less than 50%. If a transport block is
decoded correctly (i.e., a good block), then the received SIR at the terminal is likely to
be higher than necessary and the SIR target may be reduced by a small down step.
Conversely, if a transport block is decoded in error (i.e., an erased block), then the
received SIR at the terminal is likely to be lower than necessary and the SIR target may
be increased by a large up step. The SIR target is maintained at the same level if the
terminal detects that no data blocks (i.e., DTX blocks) have been received. The down
and up steps are dependent on the BLER target for the transport channel and the desired
rate of convergence for the outer loop.
[1042] For W-CDMA, the physical channel carries N transport channels, where
N>1. Each transport channel may be associated with a respective BLER target, as
described above. RX data processor 442 would then process the downlink transmission,
decode the transport blocks received on the N transport channels, check each decoded
transport block, and provide the status of each decoded transport block. Adjustment
unit 444 would then receive the block status and the BLER targets for the N transport



determ ned to be good or not good based on a cyclic redundancy check (CRC
value included in the transport block. A transport block that is not good
is then determned to be erased or DTX based on the received signal

qual ity orwbhesnenae ved energy for that transport bl ogkr/uR¥odaizazprocessor

442 provides the status of each decoded 9transport bl ock received on the
transport channel. [1041] Again, if the’physical channel carries only one

transport channel, then an adjustnent unit 444 receives the bl ock status
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channel i s an$pon active transport channels. The SIR target is updated in each outer loop update

interval (or simply, “update interval”). For this outer loop design, the SIR target is

increased based on an up step AUP, if an erased block is received on any of the

transport channels in the current update interval. The SIR target is decreased based on a

down step ADN_ if only good blocks (i.e., no erased blocks) are received in the current

update interval. The SIR target is not changed if no block is received in the current

update interval. The up step AUP,, and/or down step ADN,, may be updated whenever

an erased block is received, as described below. This outer loop design effectively
adjusts the SIR target based only on the active transport channels. The effectiveness is
because only an active transport channel can (1) cause the SIR target to increase,
whenever an erased block is received on that transport channel, and (2) affect the rate at
which the SIR target is decreased, e.g., when an erased block is received on that
transport channel. The first outer loop design may be implemented in various manners,
some of which are described below.

[1046] FIG. 5 shows a flow diagram of a process 500 for adjusting the SIR target
for a physical channel carrying multiple transport channels with different required SIRs.



referred to herein as the required SIR for the transport channel. For a
given BLER target, different required SIRs may be needed for fast fading,
sl ow fading, and additive white Gaussian noi se (AWEN) channel s. Moreover,
each transpordiosoérassnel nmay be active, inactive, or intermstinemsbip active.
[1044] The power control techniques desggibed herein can provide a proper
SIR target for a physical channel carrying nmultiple transport channels
with different required SIRs, even if one or nore of the transport

channel s ar erbRaCH00/es Bt in‘)%@:heﬂtiﬁcﬁanéﬂ the fibti Mter 1056 \dRkigh. ENRNPIsARYalRUL er
| oop designs are described bel ow. [1045] In a f| rst outer |oop design, a
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updated (step 512). The update interval may be a fixed time interval (e.g., each frame,
the shortest TTI of all transport channels carried by the physical channel, the longest
TTI of all transport channels, and so on). Alternatively, the update interval may be a
variable time interval (e.g., whenever at least one data block has been received). For the
embodiment shown in FIG. 5, the outer loop is updated whenever at least one data block
(or transport block, in W-CDMA terminology) has been received. If the answer is ‘no’
for step 512, then the SIR target is maintained (step 514) and the process returns to step
512. Otherwise, the process proceeds to step 516.

[1049] Instep 516, at least one data block received in the current update interval on
at least one of the multiple transport channels is processed. A transport channel is
considered as an active transport channel if one or more data blocks are received on the
transport channel in the current update interval. The status of each data block received
in the current update interval is determined as a good data block or an erased data block
(step 518). This determination may be made based on a CRC value included in each

data block or other metrics.



channel, the up step AL1PPC used to increase the SIR target, and the down
step ADNPC wused to decrease the SIRtarget are all initialized (step 510).
The SIR target may be initialized to a fixed value that maybe confi gured

at the tenpghhgkofhicsSent via over the air signaling. AperRalokgby the SIR
target may be initialized to a dynamc vgl ue that is determ ned based on

various paraneters for the data transmi $5i on on the physi cal channel
(e.g., the BLER targets for the transport channels, the slot format for the

physical c hﬁg@] , aﬂ%eﬁﬁnﬂg%cin I RfenUBaft iRk aBP Fmtﬁzﬂlderﬁ%éﬁ ﬂﬂ%o&ﬁ%&é@to may

be initial such that of the transport channels carrie
physi cal chabeidedoanny nkthe transpex chautels frefhe cBirdeRup datgmtesva]i(step 5200.hE tiect ual

BLERs are smaller than the BLER targets For exanpl e. e up step AUPP,
and down st eFSWENP, Yemihepdhesi St@m%ﬁsmé%be@ o ocsohed E?I% (PR 22)-
respectively, for the nost "canservative' trapsport channel, as described
bel ow. [1048"5he,§%%é‘ir§‘?tﬁ%¥é e 1P‘§ei§8$ksff@?5@é] 2 Oilﬁﬁé' whet her or not the SIR
target should be wupdated (step 512). The update interval may be a fixed

time interval (e.gg, ¢ach)Likae, (ntheushexsesty TTI of all trgpgport
channel s carried by““fﬁe p%ysi C ‘(c)hanné‘i? tﬁ“d)l ongest TTI of all transport
channel s, and so on). Alternatively, the update interval may be a variable

time intervalhdé. Bis.an MR Etake @lter 18@SipdaRentdatia bl ock has been received).
For the enbodinment shown in FIG 5, the outer |oop is updated whenever at

| east one data bIMBl.. (®rthe daieespaymbpt of lerasedh detadppkst eacptvebloBgdly Pres been
received. If the answer is no' _for step 512, . then the SIR target is
mai nt ai ned (step 514) TaRROL KBaNYel R decurgrt HpAie {fe¥dlep 512, Ot herwi se, the
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received in the curre erva oné of the multiple
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active transport afthne ocks are received on the
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based on a val'ue | eac data bl ock or other netrics. WO

20015/ 06716 / US2004/043970,. 1 10 0% A _determ pation . is . the e

whet her or ﬁ%ﬁéﬂn 3& L& S&‘ia g2 l?ll()(g%lbgﬁﬁgt 8%ﬁecelveé i the current update inlerVa
(i.e., the answer is ‘no’ for step 520), then a determination is made whether or not only
good data blocks have been received in the current update interval (step 530). If only
good data blocks have been received, then SIR target may be decreased (step 534), as

follows:

SIRtarget (k + 1) = S]R (k) - ADI\]'pc ' (NBgood) 4 Eq (2)

target

where NB,,, 1s the smallest number of good data blocks received on any one transport

channel in the cwrrent update interval. The determination in step 530 may also be
affected by other consideration such as wind-down condition not in favor of the
decrease.

[1052]  If the SIR target has been adjusted in the current update interval (in either
step 524 or 534), then the SIR target is saturated to be within a range of values defined
by SIR,.. and SIR . (step 526). This saturation prevents both over and under

adjustment of the SIR target. The up step AUF,, and/or the down step ADN,; are then

updated, as needed, to meet or exceed the BLER target for each active transport

channel, as described below (step 528).



received on any of the transport channels in the current update interval
(step 520). If the answer is "yes', then the up step AUPPC nay be updated
as described below (step 522). The SIR target nmay then be increased (step
524), as fwbbhosss1& R taget (k+ 1) = SIR h,get (k) + ApEPasof/iBetsed) , Eq
(1) where k is an index for the outer {pop update interval; NBensed is the
| ar gest nunber of erased data bl ocks received on any one transport channel
in the current update interval; SIR ,,ge, (k) is the SIRtarget for the
current updajesi nt Ql'a‘éﬁ'traﬁs'foﬁrkﬂlamﬁl Rarricd &Y (tke phylsical Shirhel kiR bbak@riatddor t he
next update interval k + 1. The determ nation in step 520 may al so be
af f ect ed by votherespeotied steobun sep siee BAURs and ¢aovm gigp som dDIN; agededito pehi¢wavor  of
t he increase. [31051 I f an erased data b] ock has not been received in the
current upddieBLERetatgst for thaptranspd charger The upngnd oy steapizss dyr eadhien a
determ nati ' .only good data bl ocks have been
received int %’%Et{}?%g‘ﬁwﬁ%gﬁx (P%S?]étaggrs'val (step 530). If only good data
bl ocks have been received, then SIR target may be decreased (step 534), as
follows: SIR ,,ge, (k+1) =SIR BLBRL (k) 7ADNPe’ (1" >Bgeed) , Eq (2) where NBgood
is the small est ruMherAQGP,- =1l ofkd erlacei ved on any &3} ransport
channel in the current update Hiferval . The determination in step 530 may
al so be affected by other consideration such as w nd-down condition not in
favor of the., decrease,. ){ﬁloaé]n[f h@g Sl ﬁ,tar get has been adjusted in the
current upddfETs Je&diRfex fopMgiaRpert CBISSs 54 o 534), then the SIR target
is saturated to lbygselstioT aB taAdpOR chinn¥i baieisd B tHedglsicd) thnB; t 1ex and
SIR,,,, (step 526). This saturation prevents both over and under
adj ust ment of t hSBIEIRR 4, atsgbe BLERdargy fet tegnsprupmhanughél/ or t he down step ADN.,
are then wupdated, as needed, to neet or exceed the BLER target for each
active transport Aldhanthepp stgs side i tanspdrt ishangel i sndep 528). WO 2 005/0 6 71 6
8 PCT/ US2004/043970 12 [1053] Each transport channel carried by the
physi cal channel AR} @@%@é}@@tsé?&fmvﬁaﬁlﬁpoétqhé@tﬁébti ve set of up step size
AUP, and down step size ADN, needed to achi eve

For example, if the BLER target for a given transport channel is 1%, then the up step

size is 99 times the down step size. If the up step size is 0.5 decibel (dB), then the down
step size is approximately 0.005 dB.
[1054] If only one transport channel ; is active in the current update interval, then

the up step AUP,, and down step ADN_, may be set for a block error event as follows:

ADN,, =ADN; , and Eq (4)

AUP,_ = AUP, .

[1055]  If multiple transport channels are active in the current update interval, then

the up step AUP and down step ADN_ may be set in various manners. In one
embodiment, the up step AUP,, and down step ADN,, are set for a block error event as

follows:
AUP,, =1\§Iea_1,x (AUP;) , and/or Eq (5)

ADN,, =Min (ADN,) .

where j is an index for the active transport channels; and

J is the set of all active transport channels in the current update interval.



the BLER target for that transport channel. The up and down step sizes for
each transport channel may be expressed as: BLERI "set ODN. = 4UP. for i
e 7 Eq (3) 1- BLER'Bes; where i is an index for the transport channels; |

i s the setwobtooahd7iésr ansport channel s carried by the physraatioghamel ;
BLER,,,getr is the BLER target for trangport channel i; AUP; is the up step
size for transport channel i; and ADNl is the down step size for transport
channel i. For exanple, if the BLER target for a given transport channel is

1% then thepy a%ﬁlat 2R USst§P AUPNES séthe tbauestupptepi st AUP, diéholill St ep
size is 0.5 de‘(ﬁ:)lf bel edﬁBg tfin&tghe down stepws% zélgl s@)approm rratelg;ﬂmo 005

dB. [1054] Iof @8l atiederahspans Bigmhels Hande  curents updatd Weteival. t htegnativelpt oupdat e
interval, then the up step AUPP, and down step ADNPO rmay be set for a
bl ock error addiiomallysthealommveter ARNMPE set iahe gmal eghdover ster piza b, amougpf
[1055] If multiple transport channels are active in the current update
i nterval, t 8ot therpstivipiranspest ghaprels ibe guiwat wdals ImeNel. may be set in various

for s bi ock B, STiaRpHEL em?od?ﬁen‘f%ékﬁﬁﬁé‘%tﬁﬁ@?&’%ﬁwﬁé@%} e By °Th
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and J is the 56y actrve transpor e currenf update
i nterval . Wad&dn/ Marfddd8 HOC ekAsnlO0dié Q4RO vp stejp&izlenmeyqbammlnfoseﬂ t{ahjportt he up

step AUPP, is set to th Iar est u p si UP, armn of the active
transport cﬁg?fﬁjélss"%edt sieel @]&a&eﬁea@nizf@ ‘@ stog tS‘é ?E\‘PEI
Zgﬁ i tionall ydlaﬂdaﬁm%wc&ﬁﬁﬂe%ﬂ 1% BERR tRgdt Re st ih RahatidR\(®). q‘h@ H1o§t' ze
anon
J conservative active transport channel is then the one with the smallest down step size.

[1057] In yet another embodiment, the up step AUP, is set to a larger up step size

(e.g., 2 dB) if an erased block is received for a new “dominating” transport channel and
to a nominal up step size (e.g., 0.5 dB) otherwise. Since the first outer loop design only
pays attention to the transport channels that are active, the SIR target may be too
aggressive for the transport channels that are dormant. The current SIR target may be
several dBs lower than the required SIR target for a transport channel that just becomes
active. It may then take a few erased blocks with the nominal up step size to make up
the SIR difference. For example, four erased blocks would be needed with an up step
size of 0.5 dB to move the SIR target by 2 dB. Consecutive block errors are not
desirable, especially for transport channels that carry important signaling messages
(e.g., the DCCH). Retranmission may be used to recover erased blocks, but the
timeliness of the message will suffer. To avoid this situation, a larger up step size (e.g.,
2 dB) may be used when the dominating transport channel is changed. This condition
may be detected, for example, by (1) maintaining a list of all active transport channels
with erased blocks for each update interval, (2) comparing the list of erased active
transport channels for the current update interval against the list for the previous update
interval, and (3) declaring that there is a new dominating transport channel if any
transport channel in the list for the current update interval is not in the list for the
previous update interval. The up step AUP, is set to the larger up step size if there is a
new dominating transport channel and to the nominal up step size otherwise. The larger
up step size will reduce the number of erased blocks needed to move the current SIR

target to the required SIR target. The adjustment of the up step AUP, may be



all of the active transport channels in the current update interval. [1056]
I n anot her enbodi nent, the up step AUPPO and down step ADNPP are set to

the up step size and down step size, respectively, for the nost

conservat iweashiMes transport channel. For exanpl e, treTagtmsnpomt ep si ze
may be used for all transport channels,carried by the physical channel,
and the down step size for each transpo%% channel may be conputed based on
its BLER target as shown in equation (3). The npbst conservative active

transport chapBghed B &dpeiod herenNs. mrtéttatgeeugrrwpls@&tmdp% dshiedd ®ivhBious [ 1057]
In yet another enbodi mént, the up step AUPPP is set to a | arger E step

size (e.g. mangB) For @mmlmtb@ dsttascr@twgenr@éerpmdfw sargessyfordghio él‘tei ng"
t t
1ot outer Tgn AAMAOMEPB: diinThel ok 5 theer (PsRY GE A BLBRRLITS (o

transport ch}mn@estdflﬂw‘seaﬂasacti ve, the SIR target nay be too aggressive
for the transport channels that are dormant. The current SIR target may be

several dBs r teenuR sep it TSORDt SPg o 1Y 350 Al ghaliflel t hat
" Thenun step A& Arkoraiorn;sigpg PN dsodisspdried éhath

just becones active., It may then tﬁEe a few %r ased bl ock(is wi th the nom nal

up step sizeneraKil "uﬁns‘lflﬁ% theyt iy BLEE, target or pstterels sarpiexed fios sach gl

bl ocks woul Wi e 0 B expize

target by Z%Jggpogoﬁl%ggﬂt i %‘@eﬁp%&gngrror%%{eﬁelx%t‘ a‘g%(gl ?J‘ﬁq EIEQﬁ{eAsI?)etfl % ly for

transport cAgNRli skhabs G SbodsIRAA AR sgmal [ ng messages (e.g., the

DCCH) . Retrannussi on” may used to recover erased bl ocks, but the
timeliness dioi%Ne n&sscagéOOwﬂabesulfsécbma§|tm1g1t/fomhrdmamn&111fahtorfﬁw traaspoar ger up

step size (e.q.,, 2 dB) be. d en t d t 1 channel
s Changed. MBI BRI LYORe PR e eu e v Lk rars 18] Rt o

mai nt ai ni ng e lupite Qﬁteﬁ'lai nﬁ@twgettéqamts%omte SRBAREITTT ok bh & &S aghnky o@pks for
each update interval g)arr ng the list of erased active transport
channel s f orchepnel ScuHP‘é‘ﬁ‘terulrﬁd DM, espdiniranggert whannehmay jbgrcopBgurewithraevi ous
update int ef ’f"l;ld ttEﬁ%:

transport chéﬁ%gt gﬁe;f)e ?eegirlz%grg r?glmﬁs&e Ibrgg\tﬂleﬁg'? {aﬁ{éopgl ent
updat e i nt erfvanhesi 9f thettransporihehahmedd arémonﬁgmeed \mt]mvhffwmt (Ifits ttleeni proeessy300.  The

up step AUPP set to.the | t ere is ew

ot nari ng. (PAHARbR ehih S ey Brane & Sl oeidh e, The
llarger up SHERSSTTEoWMallthd ﬁ%&%@rttclﬂﬁldélénbﬁhs %llechélﬁ@l%uﬁé gk eomsiedefitd 0 nove
the current Sl target to the required SIR target. The adjustnent of the

up step AUPPdpckayreireceivedZo0menactive gampmtt cispoeldn 6adapdate interval
[1060] A shorter update interval (i.e., a faster update rate) is desirable for many

reasons (e.g., faster outer loop response). The outer loop may be designed to support a
faster update rate even if the physical channel carries multiple transport channels with
different TTIs. For example, the down step sizes can be normalized to be per frame (10
ms) rather then per TTI for all of the transport channels. Then, the target may be
updated as soon as any transport channel’s TTI boundary is reached.

[1061] FIG. 6 shows a flow diagram of a process 600 for adjusting the SIR target
for a physical channel carrying multiple transport channels. In process 600, the SIR
target is adjusted with a single outer loop, the down step ADN , for the outer loop is

adjusted based on erased data blocks, and all of the transport channels have the same
TTI. Process 600 is one specific implementation of process 500 in FIG. 5.
[1062] Initially, the SIR target for the physical channel and the up step AUP , and

the down step ADN_ for the outer loop are determined (step 610). The down step

ADN,; for each transport channel carried by the physical channel is also computed



performed in step 522 in FIG 5. The larger up step size may be derived in
various manners. For exanple, the deltas between the required SIR targets
for all of the transport channels may be determ ned, and the |arger up
step size wayoBesAgE equal to the |largest of these delpicaars2dod0B8lo The up
step AUPP, and/or down step ADNP, nmay ah)io be updated in other manners
whil e ensuring that the BLER target or tter is achieved for each active
transport channel. After updating the up step AUPP, and/or down step ADNP,
as needed i St8l t hahdd? 22sn &k 06ess 500
may be usedblqﬁ a éé‘?“ﬁ}%?&or\ﬂbr rrarl?lrifg?{ jfo ﬂ%ftﬁﬁ e transpgar%t o g]nnel S
carried by t annel are configured with the sanme TTI. In this
case, the égge{{ng?yn%ir)sg@ may be set equal to the common TTI for all of
the trans por[tl063¢ hant?nelle'@rrnllﬂ@tm;llerpenomcalwm (e-gachery rizamsper TTI} méwathet omay be

contt U 0 el e 8 Hl EES, S0 FlbobF EnGREH CRRRIER =

confi gured Vﬂnﬁ\her% f‘ricermai thETSIR, tafgRER niMiNeRes (051 4ad ﬁiesp}o&b@s tb$1ﬁ’ds ton a
straightforward manner by setting the update interval equal to the |ongest

TTI of all tste GlRaRdissviee.dhapiaedss proverds tosten 616hen ensure that conpl ete data
bl ock h «
Ocks are B[z@]%']vedlﬁor %i’@ tdu\é? vaﬁa%gﬁsﬁofnﬁtlaﬁp%p?é Paw%acrb{f%gg?gtfee) -

i nterval er Up I'nterv upda
desirabl e f Ctranspmtychanmcmﬁoté@ agTrCH Hss ﬁren@eﬂbﬁed faragyaluetq@o(sep)a18Y hBorout er

| oop may be de 0 support a .faster e rate even if the physical
channel car rtg‘é b"l’”ﬁ‘et SREppnAtiHs Fféf”? %‘ﬁher&rflf)é"fnéfrﬂa tapipeks hEYf‘r

exanpl e, theoeémee@é@&l Bk #8p6ARhARENEFBI0)Z Blthé QnsW%r Rehot A the(plesdT®)
rat her then per TTI for al gf t he transport channel's. Thén, thé target may

be updat ed rascesdsoto sisp a6r3§ tO&nww ta ditarhledk wecaived bodm;ﬁapcyt channelac fred.

1061] FIG 6 sh 00 f ad SIR
target  for Byt ead skl R aPUEAR PredelhfBE Poty P asdh of P D,
process 600 THehﬁooSbﬁroée@&Q@tstdﬁBdftlﬁ'fd@ﬁ bldckhs erasddn@d eeteutiggd lh@teg,&n)he down
step ADNPC for the quter loop._is usted based on erased data_ bl ocks, and

all of the tangdisgen 2 @%weaes Irh@m% @ detgrminatippis mpde, whethergygot therg e
speci i c | Mg AL lih 8o oPALBS? il dthie by bhdPfielectddl a;lr(ycesthe SIR

target for t physi cal channel " and e up step AUPP," an
ADNPG f or t hretumsttestep 63D tcapmccmtaaotﬂwrnwa blstlemcéit@) on Thespod\wharmelkeiif tMDNPO

For each transpanil eDABNGy SR dni$beaus 'GP o Gwiseannel 1s al so comput ed

[1065]  In step 628, the down step ADN_ for the outer loop is set to the down step

ADN,; for transport channel 7, if this transport channel is the first one with erased
block in the current update interval (step 628). The Adjust variable is then set to “Up”
(step 630). A determination is next made whether or not the down step ADN_ for the
outer loop is less than the down step ADN_ . for the current transport channel i being
evaluated. The down step ADN, is set equal to the down step ADN .. if
ADN_, > ADN . (step 634) and is maintained otherwise. Although not shown in FIG.
6 for simplicity, the up step AUP,, may also be set, for example, based on whether there

is a new dominating transport channel for the current update interval, as described
above. The process then proceeds to step 636.

[1066] In step 636, a determination is made whether or not there are any more
transport channels to evaluate. If the answer is ‘yes’, then the process returns to step
618 to select another transport channel for evaluation. Otherwise, if all transport

channels have been evaluated, then the SIR target is adjusted based on the Adjust



WO 2005/ 067168 PCT/ US2004/ 043970 15 based on the up step AUPP, and the
BLER target for the transport channel, as shown in equation (3) (step
610). [1063] A determination is periodically made (e.g., every frane or
TTlI) whet heo 205/067968 a data bl ock has been recei ved on pamyusadosidzerot r ansport
channel s (step 612). If the answer is "?o', then the SIR target is

mai nt ai ned (step 614) and the process r&urns to step 612. Ot herw se, the
process proceeds to step 616. [1064] In step 616, an Adjust variable is

0 1SS BOU i O f af e EATSIONCT A (dEpLe AT 1 1)
determ nati 'tgrlggtl 5 Slﬁcr%g(g Pl nnéﬁlﬁ? %tg ;Ap[ﬁgatz &fﬂy Fr??etdablpékg%% B@éﬁ nec&&e%n t hen

e
recei ved on e transpo the answer 1I's ~no ,

th : ds Qs 1SS '
transport - cHiamaniRt o UB P ARRE sed B B MR b ARG, M Bl ACPRIERIE data
bl ock is goq%ﬁrp{ecg(,éads@g'dg?}ugtp: g\),n”.) The process proceeds to step 628 if

the data blo I'S erase as deternined in step 624) and to step 626
ot herwi se. |06 ep B, 624, 022, &L4j et G20 rpro@sneadl datadtldekr foor gmen ttanspoet ar e

any nore data bl ocks on.trangport channel. i at . have not. be rocessed.
The process C%?Ig’ce Pr@twl@t"@’ﬁagﬁgr ?c’g aBF@E@s@"%D@F Regn r&‘éﬁlﬁedbqn&ga tFaEthed on
transport c fahf { Snd; ' 2 s to
St op 836 of hoP b e AR B L e o o P R R v e Rt o

loop is set btl&ktiF'?ecngI 8&%4?*’&&@%1‘?%3& [ MbRBFROME dRARMS! ADN 1 {s dehioS

transport channel 1s t e wth erased "block inthe &urrent update

i nterval (stfp 828kt ddhe séﬂjaﬁﬁﬁlﬁ‘{ﬁé uEwh Steb$ firhAN rdRbork Qhﬁr:é%l"s witi? 6aRd630) - A

determ nation I's next made whether or not the down Step ADNP, for the
outer | oop itdodkesThe dvarent dvevnoibepnABNe pisABMRQ@L tHemex it dresed blocleistredeiads por t
channel i being evaluated. The down step ADNP, is set equal to the down
st ep ADNPC [ 068ADNPIG: TADNPS arflqvs tiepragBdf)a pradess §00rdormadaishiegl thet1Brtaigste .

Al t hough not, shown. in Fl 6.for simplicit t he up. st AUP al so be
Cot Oron mtd sl coand i Ml enghilds M Rl et et SRR
channel for dlgossily AfereRUANE PRIcEdVAD is afotaSaipldaritatish 0F the TREOREOCESS

then proceeds to step 636. [1066] In step 636, a determ nation is nade
whet her or rleep desieneang can adipstipe eIR targeh &ydhe Physicahehagnel ot a\fegtergete thant t he

answer is " ygs TongbQ 8Pt Doy’ AF BRspbf kRIS G By the physical channel. For

simplicity, the following description for FIG. 7 assumes that only one transport block is

sent in each TTI, if at all, for each transport channel.

[1069] Initially, the down step size per frame ADN .; for each transport channel

carried by the physical is computed based on the up step size AUP,, the BLER target,
and the TTI configured for that transport channel (step 710), as follows:

BLER, ..
ADN =AI.IP . 1 [ target, §

phi i NE 1—_BLER ] , foriel, Eq (6)

target, ¢

where NF. is the number of frames per TTI for transport channel i;
AUP, is the up step size for transport channel i; and
ADN;; is the down step size per frame for transport channel 7, where
ADN,; =NF,-ADN ;.
The down step size ADN ;; is given as a per frame value because the SIR target may be

decreased by a partial amount of the full down step size ADN, if some of the reduction



618 to sel ect another transport channel for evaluation, Qherwse, if all
transport channels have been evaluated, then the SIR target is adjusted
based on the Adjust WO 2005/067168 PCT/ US2004/ 043970 16 variable, the up
st ep AUPP.wo sigod7e@ down step ADNP, (step 640). |n parpccuwkawsotsm Sl R
target is increased by the up step AUPP 7if no erased bl ocks have been
received (i.e., Adjust = "Up") and dec}eased by the down step ADNP, if an
erased bl ock has been received (i.e., Adjust = "Down"). [10671 Steps 620,

622, 624, angd (R2ORPLALERS ARGHY SRhPelbRfd, hOlesaritdRbw. I BRSRPEkp sthannel to
det ermi ne whet her or not an erased bl ock has been received on that

transport claginel as SpafunEagluedeerusede SIR tgd Jvadiasty hadlemtienstiey ADNPC
the down ot e AoKeeTe 38 érisf BOFF s a2 wbRACEE Bl Bl PR st cps
f It h I i d ckso T t ADNPO
o used unt TP GRS redl PenelihdpEbieEs alheroby: 0B MRk LWL &

fl di 0 ' ' I t i cal
channel - car Ty B el REL K W Pol Mipdoff b B end b S) 22
and possi bl yhewih fre¢qaationl(b).s. Process 700 is another inplenentation of the
first t ! desi d djust_ th LR tar f th hysi cal
et e dtb0 o P88 B e A A S e«

iod by 1 . _ . RS | : ot

carri ed by Ufig B Koy gggg&&i valfelnd 581 Rl Gink Y abd2e TrRdbOWSRY MSSCT i Pt ion

for FIG 7 assunes one transport sent in e ¥, if

at all, for 5&,%?%3%%?%99%‘5‘1 ﬁﬁﬁﬂ@ﬁﬁﬁaﬁ{é%g@%ﬁ Qnﬁllreétﬁlolv}ﬂs%eyéﬁze%@’\ﬁ‘arﬁé gize

per franme A each transport nne carried the physical is
conput ed basbetraspomhehanpels {adgo ig step 7K2)Pgs, folléwes: BLER t arget, and the TTI
configured for that transport channel (step 710), as follows: ADNP f,,, =

AUP. 1 . r BLEB 1 i .1 Eq (6) NF. 1-BLER,, gc4; wher e NF;
is the nunber of Wnﬁsl\flﬁeﬁﬂ%ﬁﬂ)for transport channel i; A&—‘i,c is the up
step size for transport channel i; and ADNpfl is the down step size per

frame for transport channel i, where ADNl= NF, ADNP1,; The down step
si ze ADNPf 119HIgi vArframe eoustr NFamds Wggdute ¢oaahthsenumbsr of framss et havg be

elapsed since the last adjustment to the SIR target. This frame counter is reset to zero,

i.e., NE

e = 0 (also in step 712).
[1072] A determination is periodically made (e.g., every frame) whether or not the
SIR target for the physical channel should be updated (step 714). The SIR target may
be updated at fixed time intervals, e.g., each frame, the shortest TTI of all transport
channels carried by the physical channel, the longest TTI of all transport channels, and
so on. Altematively, the SIR target may be adjusted at variable time intervals, e.g.,
whenever at least one transport block has been received on the transport channels.
[1073] If the SIR target should not be updated yet, then the frame counter is updated

- (step 716). If step 714 is performed every frame, then the frame counter may be

updated as follows: NF_,, =NE

ouat o +1. The process then returns to step 714.
Otherwise, to update the SIR target, the status of each transport block received in the
current update interval is obtained (step 718).

[1074] A determination is then made whether or not an erased block has been
received in the current update interval on any of the transport channels (step 720). Ifthe

answer 1s ‘yes’, then the up step AUP,, may be set as described above and the SIR

target is increased (step 722), as follows:



decreased by a partial anmount of the full down step size ADN, if sone of
the reducti on WO 2005/ 067169 PCT/ US2004/ 043970 17 to the SIR target has

al ready been perforned, as described below. The up step size is not given
as a per k@sRsyahdge because the SIR target is adjustedchysidgodssdol up step
size AUP, whenever an erased block is gceived. For sinplicity, the sane
up step size may be used for all transL rt channels, e.g., AUPP, =AUP,
=0.5 dB, for i G. Different down step sizes per frame maybe used for
different transp n n ed as shown in equat (6). [ 1070]
The SIR target fgﬁéFﬁgﬁﬁgﬁggggﬁﬂgﬁa%ﬁ%i isinitialized to alia ue (step
712). The up step AUPP is a fixed value and set as descri bed above. The

down step ARNEGoy/rSst for A SRR AR YupRGrell Nkl dr Z0erb@aldl6eis 1 | est
down step size per ?rane o? afl the transport channels (also in step 712),

as follows: ofl it g?ﬁ?hmﬁlel-(stfﬂ 784) I\IIJrQJvJer lthd\ad aﬁ@ﬁg% AP & seNGL- " 1S

used to coun Ke nu rames at ‘have el apse e tHe | ast

adj ust ment ttﬂﬁ Lhglest (Bmt%élze Jé}lﬁsdﬂer i g%ﬁ%@ﬁorﬂ Shah B8 vith @r&&d Blocks! -

NF, . SO In step 1072] etermnation is periodically nade
(e. g everynﬂmaunwnwméMhaﬁmMﬂ=ndeWM% SIR target for the physical channe
should be updated (step 714). The SIR target may be updated at fixed tine
intervals, e.g., h fra he, shortest TTlI of all transpqt,, channels
carried by the p né1 n@ﬂ%gwf)the | ongest TTI of all traﬂ%ﬁg}t channel s,
and so on. Alternatively, the SIR target may be adjusted at variable tinme
intervals, e.g. whenever at | east one _transport bl ock has been received

on the transpise J dhifienst of all[tregseort ghenpehe wiih rerasgy Geacks M heeurset wdatfpdat ed
yet, then t hu?tervra 8%%{@ diﬁttﬁ&eaf[e§ tu?é?i tzla% Lbst He %e%é}ﬁﬁlsit
rane t

perfornmed every frame counter as fol Ioms

NFOO ., = éﬁpﬁﬁted by ]atn?ﬂ_lt?ﬁbf&[:ﬁ’%ﬁ&s edhen s'irgcwa@m %@&ﬁ@o tie‘é wpBlbepsse,

update the tar status of each transpor el ve I'n the

current updah®ratddt t6Ibe¢avithis a edigabNedudsslefiedBEBFIR | 1&7d4$mmdeteprmﬁ)narheon is

t hen made whether or not an erased bl ock has been received in the current

updat e i nt erfymade conntanig rexet tolverot (i.anNFY[ = Chahwrelv s thes SWptart20s adjubted (seep answer

is yes', then the up step AUPP, nay be set as descri bed above and the SIR
728). The process then returns to step 714.

[1075] If an erased block has not been received in the current update interval (i.e.,
the answer is ‘no’ in step 720), then a determination is made whether or not only good
blocks have been received in the current update interval (step 730). If the answer is

‘yes’, then the SIR target is decreased based on the down step ADN and the

adjustment duration NF,

for the current update interval (step 732). Since ADN

denotes the amount of adjustment to the SIR target per frame, the term NF, is used to

adj
indicate the number of frames for which to apply the SIR adjustment.
[1076] The adjustment duration NF

. may be determined as follows. First, the

number of frames per TTI, NF,, for each transport channel with a good block is

determined, where g is an index for transport channels with good blocks in the current
update interval. The minimum number of frames per TTI for all transport channels with

good blocks is next determined as: NF —M%x (NE,), where G is the set of all
ge

good

transport channels with good blocks in the current update interval. The number of
frames since the last adjustment to the SIR target is determined based on the frame

counter NFE

count *

The adjustment duration NF,;; is then determined as:



target is increased (step 722), as follows: W 2005/ 067168

PCT/ US2004/ 043970 18 SIRttgel(k + 1) = SIRt,ge, (k) + AUPPC Eq (8) The
down step ADNPC for the SIR target is updated whenever an erased bl ock is
received avoamyosmiegnsport channel (step 724). Moreover pcths2dowsost ep ADNPO
is set to the snallest down step size 5T frame anong all transport
channels with erased blocks in the curfent update interval, as follows:
ODNP, =M n ( ADNPf , ;) , Eq (9) /el where J is the set of all transport
channel s with ergge g g\nz- g . current update interval.g T(h@ down step
ADNPO i s thereaftel“dJ used ‘'t 6™3dj U8t the SIR target until it |s pdat ed by
anot her bl ock error event. Since the SIR target has been updated, it is

satur at ed tqlr(ﬁﬁ]vv' ITHe'SIR AR @kn \idbRed g@sfeurbecthmao%%te Aumnqn@tﬂ% R

(step 726) frame co iIs reset to zero (i.e., cow, 0) whenever
the SIR targ ;ﬁ% S1ERII0WL8) - The process then returns to step
714. [1075] ﬂ#u an era eﬁ?éﬂ isefﬁa% not been received in the current update
interval (i.e., the answer in step 720), then a determnation is

is
made whet her or kY1 chpnhaver | been received in 1eurrent
updat e interval ?’(m% Q?SO%) [ e ¢1k2 ansver S “yes', then the I)IC? target is

decreased based on the down step ADNPe and the adj ust ment duration NF, dj

for the currgnin updetr SRt @r¢ahas(isdetppdalet) it iSistotedDMe witén Hesnidef anmount
of adjustment to the SIR target per franme, the termNF,dJ is used to

i ndi cat e t hevaivesrefinedby IR e and SIR wh(stn 726). Skhs| famerpouneRisadioaesehierero [ 1076]
The adjustnent duration NF,dj may be determned as follows. First, the
number of f r(gé2 %ieqndﬁfil,’roﬁﬂs@theﬂé?m@%@ﬁ ®7Afsport channel with a good bl ock

i's determ ngghs ]upgfé%n%rés@d @ﬂ)ck %Q§ﬁotfl§gen LERNZR R tthecaﬁ‘?%ﬂfahﬁdaw ﬁﬂr&h@?ﬁg bl ocks

in the current te Interva € m ni num nunb franes per f or
al | transpordetechaadéel siep/WZ(}) an@onid gob<bbllosksdmvmao¢tbedret&ecmd1@d dewermiNgdyind = Max

(150), TS, S LADS Aol b b AR o ARBSL A DRl ot
adj ust nment tL@)dﬁtB%}teQﬂvB. Hﬁﬁl&@basbﬁthgsmfaﬂgeﬂﬁ%ﬁﬂtﬁﬁgd 8itht Berrént Vel (step 742)
and the frame counter is updated (step 744). The process then returns to step 714.
[1079] FIG. 8 shows a diagram of a data transmission on a physical channel
carrying two transport channels 1 and 2 with TTIs of two frames and four frames,
respectively. At time Ty, the frame counter is reset to zero, and the SIR target, up step

AUP

> and down step ADN_ are all initialized, as described above.

[1080] At update interval 1, which is sometime after time T), transport block A has
been received on transport channel 1 and the frame counter is equal to two (ie.,

NFE, . =2). Transport block A may be a good block, an erased block, or a DTX block.

count
The SIR target is increased by AUP,, if transport block A is an erased block, decreased
by 2-ADN,, if transport block A is a good block, and maintained if transport block A is
a DTX block. If the SIR target is adjusted, then the frame counter is reset to zero. If
transport block A is an erased block, then the down step ADN_ is set equal to the down
step size per frame ADN;, for transport channel 1.

[1081]  Atupdate interval 2, which is sometime after time T,, transport blocks B and
C have been received on transport channels 1 and 2, respectively. Each received
transport block may be a good block, an erased block, or a DTX block. The adjustment
of the SIR target is dependent on the status of transport blocks A, B, and C, as follows:



counter NF,,,,, . The adjustnment duration NF.., is then determ ned as: WO
2005/ 067168 PCT/ US2004/ 043970 19 NF,d; = Mn (NFco,n" NFsood) Eq (10)
[1077] The SIR target is then decreased based on the down step ADNpe and

t he adj ustomw$oddwgati on NF, dj, as follows: SIR'TSe, (kethuSioR/mged( k) - ADNpe
NF,dJ . Eq (11) Again, since the SIR tgarget has been updated, it is
saturated to be within the range of vdlues defined by SIR . and SIP,,,,.
(step 726). The frame counter is also reset to zero (step 728), and the
process then r@f UiNGthtPoShAR of kdnspbt @Tdtks Bf andIC efereradd KK thasthegrbeen
received in the current update interval (as determined in step 720) and
only good bl ochkgetiainereased byetiPr.ecei ved (as determined in step 730), then
this indicates that no transport bl ocks have been received in the current
update interv ?&PB' urrent

| evel (step 732 Hha%%lﬁ rame i Sﬁ{b&ck?é@ﬁ%nég%gﬁug?g%@;ﬂﬂ@ﬁloé gn%rocess
then returns ttﬁe SR Prargdid is deici&?,’éﬂ] bl GADN s ) engardéessliof gwleatn oifghtahalat been
transm ssion on a physical channel carrying two transport channels | and 2
with TTls of treifeddoesampait tlomnelflrianerior TEE pﬁh‘l‘s usﬂﬁcyuse/any tdjosinitot tot he

frame counter |[s _reset to zero, .and the SIL.R. tar AU and
down step ADNptb e SR tazget digyforg %ﬂqdzoé&rasﬁfgbla%l% fi'B gﬂi’g‘g’g F%Oaéf? Eygéeﬂpdate
interval 1, whielh %@hm@m&t&a@nt' B Tids dab@NNROr t-H! ogk A-hasypgbeen

recei ved on transport nnel 1 and the frame count&" is’ equd! t6 two

(i.e., NFOeW Leck A may be a good block, an erased
bl ock, or TQF“BI ocf<n T—’ft ar get | s | ncreased by AUPpe if transport
block Ais an erased bl ock decreased e i f _transport block Ais

a good bl ock, @hdIiranspast Heek ¢ fs %gogﬁ%k@n%ﬁﬁbskombloﬁwds Xb‘P 8¢ theps  t he

SIR t t

SR Laroet | BORIRLE L DEDOPL AP ol R J QRS hles
he d f 081] A

Update |t orveliod S feled GIABRLP: fffaﬂtp%tf.ﬁlf"&?%“?t Haﬁ%a%ﬁébm 208 hnd

C have been recei v on tr spor.t an n ch
recei ved trancsa"f)eorlt%ﬂgtyi1 oék 3}"“ E)‘e2 zlatctéagl rL 100 %gs g@?aség%ﬁ#éd’@&k aFﬁg DTX

bl ock. The adjystnment .. of th LR, tar S d nd Bt on at us_.of
transport bl oc °°"#\,“E f %HHEP é(R‘?(lﬁ af%ﬁg:bmk' %ﬁd fien S 6% R vBhdfRre
block A is a good or erased block and equal to 4 if transport block A is a DTX

block. The SIR target is adjusted by 2-ADN , instead of 4-ADN_, if the

pe?
adjustment by the other 2-ADN , has already been performed in the prior update

interval 1.

(4) ' If transport blocks B and C are both good blocks, then the SIR target is

adjusted in the same manner as described above for case (3).

(5) If transport blocks B and C are both DTX blocks, then the SIR target is

maintained.

[1082] For cases (1) through (4), the frame counter is reset to zero. For case (1), the

down step ADN,, is set equal to the smallest down step size per frame among the

transport channel(s) with erased blocks. The frame counter may be limited to be less

than or equal to the number of frames, NF.

max ?

for the longest TTI among the transport

channels (i.e., NF

count _'

NE__, ). However, even if this limitation is not imposed on the

frame counter, an NF

count

value that is larger than NE _, will be ignored by the Min

operation in equation (10).



WD 200/ 067168 PCT/ US2004/ 043970 20 (1) If either or both of transport

bl ocks B and C are erased bl ocks, then the SIR target is increased by
AUPP, . (2) If transport block B is a good block and transport block Cs a
DTX bl ockwd hegos7idge SIR target is decreased by 2 ADNPCT/ASBas/esess of what
m ght have been received for transport,channel 1 in its prior TTI. This is
because any adjustnment to the SIR tar g%lt due to a good or erased bl ock for
transport block A has al ready been perfornmed in update i nterval 1. For
this case, ilfo n%%ﬁﬂ%tﬁtogm iRREG. NEdtnes Mhtfonb trakok bldk oM in~

(3) If tran or bl ock s a good bl ock and transport b ock Bis a DTX

bl ock, then eadhh"ETISliﬂ:btta:Ht @meaqzlstrat@mrea]@a@delbylf 2achDiNmsparf channgldpoenfightedck A s

£ 9000 % LT R SRR e SR b 25 L

good or era ed and I Kk DPTX bl ock.
NFadj is th tg‘ﬁgﬁi(%geé Iﬁ“’fwa @ﬁgrl?%rﬁm%%%%?@ﬁ%f&t g P%‘r eﬁa'@)e B ock
and equal t @sshmiptiofi t@itsn@ide thataldn efror ScoarsdIdXa platiowlkr TTIIhBenSdIR)ﬂtHﬁfﬂeéksl s

adj usted by 2ADNP, , instead of 4ADNP" if the  adjust f y. t.he ot her
DADNP, has dot@adyllseetn geats dhnaothen etwlﬁrth%tlkﬂ&aa@@ blskebeag i imertqrg) | f
transport bl

adjusted in @%E%ggnngp%ﬁﬁgf??a%}ggg??%ed ove Qg%ctggco?{ﬁt&?ﬁ?ﬂ& d®
transport blopekpirBalmeas@reareat)bdht BDER ﬂatga‘cdm thctrhmmbdnﬁedsm?actcamgém this

oo, For  cdgooh ©8nif e ered bR BRCs  hoben B sEe b Sha st down
step size pebnifdlaaRbasang 190es =L 1.2595 RRktbadcSRIVILI 89Y, ¥ thd bRcRSAE ibb@sks. The

frame counter %/ be limted to be less than or equal to the nunber of
frames, NF, fora?kT Etb?tlthleeﬂloéhgest TTI armng the transport channels (i.e.,

NFu, QM <_ | t t i S on
the frane oun I} eatlﬁn‘ﬁﬁﬁgﬂdtrtv a%ﬂel L |@u*ég%&ec? th%{;ﬁﬁ%f% I\}\ndﬁqqé?b(gd
i gnored by ttﬂ%ﬂs;i\dltrblocﬂxpmaatbleaantlpter W}D&herﬂhe (rafsport \MRANNODIS 205V filBn the SIR

P 2004/ 04397
CT/ US2004/ Oarggt n?ay also be adjusted in a manner to account for this.

[1085]  In asecond outer loop design, an individual outer loop is maintained for each
of the transport channels carried by a physical channel, and the final SIR target for the
physical channel is determined based only on the SIR targets for the active transport
channels. For each update interval, the SIR target for each transport channel is first
updated based on the transport blocks, if any, received on that transport channel and the
up step AUP, and down step ADN, for that transport channel (e.g., similar to that
shown in equations (1) and (2)).

[1086] The final SIR target for the physical channel may be obtained based on the
SIR targets for the transport channels. In one embodiment, the final SIR target for the
physical channel is set to the highest SIR target among all active transport channels in
the current update interval. In another embodiment, the final SIR target for the physical
channel is set to the highest SIR target among all transport channels.

[1087] For both embodiments, the SIR target for each transport channel may be
reset to the final SIR target for the physical channel periodically or as needed to ensure
that the SIR target for each transport channel is current with the final SIR target for the
physical channel. For example, the SIR target for each transport channel may be reset
to the final SIR target for the physical channel every TTI, whenever the transport
channel is inactive for a particular time duration (e.g., NxTTIs), whenever the

difference between the two SIR targets exceeds a particular threshold, and so on.



21 [1083] The enbodi ment shown in FIG 7 assunes that one transport bl ock
is sent in each TTI, if at all, for each transport channel. If each
transport channel is configured such that the NB; transport bl ocks are
sent per W 00kemdshe transport channel is active, theorubmofidBarget may
be adjusted in a manner to account for izhl s. For exanple, an assunption
can be made that if an error occurs for™a particular TTI then all of the

bl ocks for the TTI are in error. As another exanple, the |ikelihood of

bl ocks bei ngy (s8] €r Ml outth &Jdpaesi s dREcrBEL Hérsinhave er@invd@sirablé cHagidteditics

det erm ned ?le. g., via conputer sinulation or enpirical neasur errent?. The
BLER t ar get wham atphsictdsharng! ¢draes multipledensport dannals. sThese wapsppishagnelsg. | i f

t he desired BL r.get . i 9 control
can be set ng%%%&%ﬁien&%ﬂ% t(é?gﬁfssggg/a} gﬁfe%gﬁ %%?/% omh?télggf)@ég@%rre ein
error for afthEkrahdpait chanriels mdy teripactijd G8dlerhitemtiicdrtive.ansport channel is
configured such that different nunber gf éjr.ansrgort bl ocka matv)dgg sent per
TTI when t hdl@89hnsFoF 2 giNam shanmel type iand ondifien, e Quisr goon gesgabed Bsrein) so be
adj ust ed i”a@ia'é%g reoliGw@gcount for this. [1085] In a second outer |oop
design, an indrvidual outér loop is maintained for each of the transport

channel s carri ed.hy,a physical C]ll'!gﬂ el. I ?lﬁﬁ t he
physi cal channel Sl heli9¥ oniebo 61;1?@9%&%%@ @Elptl%glés#@ or %lg{es active
transport channedtse dn@rira@asitt blpelatage cdtitianalyl sent bie tHi Rafispogeharnel, tiemc h

transport channel is first _updated based on the_transport bl ocks, if any,
recei ved on that t}wmﬁfémwﬂwaﬁ%getaﬂ&ﬁ@t%tefé&fraaﬁao wn step ADN

for that transpo . i Lar: mﬁh Lons (1)
and (2)). [108%] AMEtive % §1lla@#'lorlft "etf‘%ﬁ@%‘?‘i‘gf c aﬁﬁ%&gﬁgip e
obt ai ned based othetdnty acBvRtrtusspore charhely with @atspen djpoks bahasemetsitinkallyone
enbodi nent, the final SIR target for the hysical channel _is,set to. the
hi ghest SIR t ar gt E%SH@“&%‘ ]etﬂ?e\l}éﬁet ?‘Qﬁs]ﬁ&? \{/"ﬂiﬁ%"ﬁégesoiqﬁe Bhﬁg TWgEL Unt
update interval . geheanphlissrt @akedi ment, the final SIR target for the

physical channel is set to the highest SIR target anong all transport
channel s. [ 108¥] Mudtiplbattfvedransmbirnehannels +ifievGhiRnoreraféhe fraspeacrnnelamspor t

per i odi cally or 28wl puh Bk bhnp A onafiad oy B K08 BB v por
channel is curreghangtl fhdnh@e fouttllodp Will as@eteelt0rthé BIERD It gdt Gotl the hagel . For

exanple, the SIR target for each transport channel may be reset
transport channel with the highest SIR target. The outer loop will thus converge

to meet the BLER target of at least one active transport channel. The BLER of
each remaining active transport channel will be lower (i.e., better) than its BLER

target.

[1090]  For a transition from one channel type and condition to another channel type
and condition, which may result in a change in the required SIR for each transport

channel, the outer loop achieves the following:

e Single active transport channel - if only one transport channel is active, then the

outer loop will converge to the BLER target of this transport channel.

e Multiple active transport channels - if two or more of the transport channels are

active, then the outer loop will converge to the BLER target of the active
transport channel with the highest SIR target.

[1091]  FIG. 9 shows the performance of the first outer loop design whereby a single
SIR target is maintained for a physical channel and is adjusted by active transport
channels. In this example, the physical channel carries two active transport channels 1

and 2. Plot 910 shows the required SIR for transport channel 1, plot 912 shows the



to the final SIR target for the physical channel every TTlI, whenever the
transport’ channel is inactive for a particular tine duration (e.g., N Xx
TTls ), whenever the difference between the two SIR targets exceeds a
particul ayyd fapeshrkd, and so on. WO 2005/ 067168 PCT/ USRERds0dadTRe 22

[ 1088] The outer | oop designs descri begq?)herei n have certain desirable
characteristics when a physical chann carries nultiple transport

channel s. These transport channels nay have different BLER targets and/or
different S t SRt el s may
be inactivewguﬁ?dn?%rir%ﬁr?t ehsﬁ%ﬁ%gf%gn&){ﬂf%@ﬁg%&% gi v%ﬁgeiﬁg%ﬁ tﬁgdge and
condi tion, thenelutReor [t tmeds ¢l t@quirdde‘ﬂ& for trampméwb@ntehé i§ bighevthamthe Singl e

active transport - if onI e rmltl ns annel S
is active X “‘Pdrgﬁ%%{)(ﬁfmsgf’gcfk%nnﬁ %2 gt lgg%lt tg‘?t%t'ﬂl OD“%IE??@ Brt
channel , t hgghievetRe KPkeR redue® STR kdr tﬁﬁ@\éﬁrcﬁﬁmbbl t Tiee Blfkdth dspeiise & ptdtl S
transport channel. ange in active transport channel - if another

transport ch2hmsaluetakeadnstmentof thetBaR &g badhe laegetupasien AP, cWeamaedr anyi t h
transport bl ocks being sent continually on this transport channel, then
the outer | enpeddlbdk isoeemredend by thesnBlERWnategeADY], Whinsvereggod bhwkspmt
channel. Miltiple active transport channels - if two or nore of the
transport cheeaived.s are act i ve, with transport bl ocks bei ng sent

continually ct 4ve n |

convergo. t & FR2F BT ARE UmCTA (RO TRRNEA SHERY anspdd Oy S iBher G

hi ghest Sl Rréc?frg@SIR ?Hﬂ@raﬁsﬁoﬁl’chhlmbplwhis chimgs mdm\,reqtged SIR mmetie dueao BLER

target of at_l|east one_active transpart channel.. The BLER of eacﬂ)é?H
Its

remai ni ng a@bmélft'ihﬁﬁ@ﬁfb?}twﬁﬂéﬁﬂ@tm% The SIR targetds thep adjusteq, by thg optey
BLER tar gett a&ﬁleg?glelﬁ_' ff’eﬁﬁﬁ tfopgalfsﬁ&m}ﬁigelghannel type and condition

to anot her anne typ con |t|on ch may result in a change in the
requi red S IKG%} edshshoranis i 9, ttieaoutes] 19011 lAdjusse ttheer SIFb@ngidhiaehde\ee thae

fol | owi ng: Si ng cti.v port .channel one, transport. channel
o active, EHUTOE N G ERR D40 e SRSRTCT g e iR BRIV C o
transport Cm‘a@rmlthe saWidottisirior actimy €, fedNaper (i.c.C taspee) than the kavteethesfteior e of

t he transport channel s are
time Ta. This is due to the fact that transport channel 1 has a higher BLER target,

which corresponds to a larger down step size ADN, for transport channel 1.

[1094] FIG. 10 shows a block diagram of a base station 110x and a terminal 120x.
Base station 110x is one of the base stations in FIG. 1, and terminal 120x is one of the
terminals in FIG. 1.

[1095] At base station 110x, for downlink transmission, a transmit (TX) data
processor 1010 receives traffic data for one or more transport channels, partitions the
traffic data for each transport channel into transport blocks, codes each transport block
in accordance with the transport format selected for that transport block, and provides
transport channel data for all active transport channels. A modulator (MOD) 1012 then
processes the transport channel data and overhead data and provides a sequence of
complex-valued chips. For W-CDMA, the processing by modulator 1012 includes (1)
multiplexing transport channel data with overhead data (as shown in FIG. 3) for each
physical channel used for downlink transmission, (2) channelizing (or “spreading”) the
data for each physical channel with an orthogonal variable spreading factor (OVSF)
code assigned to the physical channel, (3) scaling the channelized data for each physical
channel based on a transmit power adjustment control for that physical channel, (4)

combining the channelized data for all physical channels, and (5) spectrally spreading



active, then the outer loop will converge to the BLER target of the active
transport channel with the highest SIR target. [1091] FIG 9 shows the
performance of the first outer |oop design whereby a single SIR target is
mai nt ai nedvd oms/as7pdRysi cal channel and is adjusted by aetrwsbs@nsport
channels. In this exanple, the physical,ghannel carries two active
transport channels 1 and 2. Plot 910 s%gms the required SIR for transport
channel 1, plot 912 shows the WD 2005/ 067168 PCT/ US2004/ 043970 23 required

SIR for trangpaltndliapnethe ZonidPdd wHR02 SHaMBliA %Tcgleﬁ:et #sakd t®badehe

physi cal channel. Prror to time TA, the required for transport channel
1 is higher statiam l{Preto phiaini the deqBiemer ofr chipsand gensmitten vpié (THITRAN@ 14 Heens| R
target is adjusted,by t 0 | 0, | eV, A 0 ' SIR
For "t r ansportoieranigeed Mot Sin S3Brk y MR ikl Sl P Gt R B8R, 01

adj ust ment @h ahfegnaSlOR6 tathg @drminald he | arge up step AUPP, whenever an erased
bl ock is received and by the small down step. ADNPC whenever .good hl ocks are

recei ved. [ 1008] ArAldpmiipstd 29 the ﬂ@”?lg’ﬁél@é]dﬁ@ﬂIliagreosrtat’toi‘l&ﬂ_g%&rr?ceé‘f?gmel 2 is
hi gher thanﬁﬁ%ten{x}@ﬂgﬁf% ﬁo%déﬁrto LI ARsRe hit GRENVRS! 1084, TiesiveN@ROfdan_t he
may be due to a c©

required Sl ange 1 n the radi o channel condition. The
SIR target icenditiens audj digitiees thy metravedusignal ltooptaint o stredrn eof elatzhsanipileghe A

ired SIR f t 2. 093] ;As sh [ |G 9, the outer
[ oap. ad ust SepReutpRUERIC (8 ThiB bt be PrbBan Ak ekt Fegibr 4% of ' &l
active transpeietses B8k Ssadtipladl fo bbtaMSdat\SyBbSlOesHRAYM. | For FI-BDMA, te

sawm ooths prior to time TA are sharper (i.e.,, steeper) than the sawtooths
after time prokessing by idsmedidaten 193 feinclides 1N adesqramgbliigothe dakm pmanlesi WA a

hi gher BLER r ; ' . | , for
transport chég%ﬁ%ﬁél?g SP%B% ﬁgpé%%%gggﬁ%%o@ Ch%g%%?gl\géﬂrhg?ﬁtr%ﬁblgd ase station
110x and a tvatnOWSF cdddxo seghaate thé mteived datd do tieiraespedivetphgsitrskanselat i ons
base st at | o {OyONFBR IR RN e e ot R DRI paney! b 1ot |
processor 1QQnLECR! obesn ik @hfal sGmIS BtihPes. OR@eive MRKS dhth PRREA6E 1058aRae! s,
partitions the traffic data for each transport channel "into transport

bl ocks, codekscais tthe dainsyrobal dstivetks forneagls dransparicdodhi sent thiermimahdx to f or mat
sel ected f OrobEa?r?1 JElectozieacfl 3&&9 %c;[r tﬁé g’gnkspmfil %?ocﬁr M 9§§ processor 1058 further provides

the status of each received transport block (e.g., good, erased, or DTX) to a controller
1060.

[1097] The processing for an uplink transmission may be performed similarly to
that described above for the downlink. The downlink and uplink processing for W-
CDMA is described in documents 3GPP TS 25.211, 25.212, 25.213, and 25.214, all of
which are publicly available. Controllers 1020 and 1060 direct various operations at
base station 110x and terminal 120x, respectively. Memory units 1022 and 1062 store
data and codes for controllers 1020 and 1060, respectively.

[1098]  For downlink power control, controller 1060 may implement process 500 or
700 described above to update the target SIR for each physical channel used for
downlink transmission. Controller 1060 may implement adjustment unit 444 in FIG. 4.
An SIR estimator 1064 estimates the received SIR for each physical channel based on
pilot symbol estimates. A TPC generator 1066 receives the SIR target for each physical
channel from controller 1060 and the received SIR for each physical channel from SIR
estimator 1064. TPC generator 1066 generates TPC commands for each physical
channel based on the received SIR and the SIR target for that physical channel. The

TPC commands are processed by a TX data processor 1072, modulated by a modulator



transport channel data for all active transport channels. A nodul ator (MD)
1012 then processes the transport channel data and overhead data and
provi des a sequence of conpl ex-valued chips. For WCDVA, the processing by

nodul at or vi@i@dshekégudes (1) nultiplexing transport chagfgisa@abaowi t h
overhead data (as shown in FIG 3) for 5ach physi cal channel used for
downlink transm ssion, (2) channeli zi ngze(or "spreading") the data for each
physical channel with an orthogonal variable spreading factor (OVSF) code

assigned to hAe ﬁ%g%@glbg%h@&% uer(u%}1@r@lahwgaﬁshﬁu@dha9aﬁﬂemﬁefbsd%@aieor each

physi cal chanie natransmt power adj ust ment control for that
physi cal chaftatied 110x4) conbi ni ng the channel i zed data for all physical

channel s C n 2005/ 067168 P 04/ Q43970 24
(or "scr an‘nlrifh'?éF ’ﬁeb 5%%% zpdd(at vﬁqﬂ\%@ p%%?%b mr’imalsfe;clg-{ﬁ(egg%elavs? gned to
base stati @ftedrkOp0160protdseddrbyt mﬁcaeaummemofdeﬁiwﬁﬁtedﬁbytar donsututatagr 042 t

(TMIR) 1014 then processes the sequence of chi to obtain a downlink
si gnal , whi @nd pEocessath §iap il dfiﬁacﬂwceawrdﬁi“b%abt@mrecqlﬁdt?rpec CRPRARdY s& [ 1096]

At term nal ﬁ%ﬁ?ggiﬁ%ng@)g‘g{\??giegé cAN@k LEQRI0ePE M%&Q a%) il rpeel ved

by an antenna to a recelver unit 1054. Recei ver
unit 1054 decisions, m}ﬁclam(d wed)ite ideewe theetranemei poscr sidgwetatent oomttul domeahst r eam

of data sanp| es. at or 6, ch enented with
a rake recelpb)éﬁlcalAh {m&g{?e%oélgg ish%roﬁzgf’% ﬁpﬂ\ﬁgior ]&ngat“g Hehat"aPLY ol
estimates. F@ﬁu&%@a%owhmﬂcuﬁﬁ@&%&%ﬁw@n@ﬁsaﬂ@wdul ator 1056 includes (1)
descranbling the data sanples with a descranbling sequence for base

station 110)[11‘3012) d?vaﬁhélr}f,ﬂﬁ’@méemsdﬁmwm@ ghannelj wanspyrthlogledes t o
te t d
(35" coner entreatbaar 4 Eg TR B8eD 5 ERETE pith GG baRIrAAPBR Ty o

with pilot geﬁdralnﬂiee&clir@q&btdascnbémhexdat mayp pohsed €t povet esntrdl dfeﬁe]lnpb (RX)
data processor 1058 the ecodes th dalta synbog esti mat es f

transport blcBuMCEdHE tr #rnsls) cofls ghanngls, adisgion) that ya depligplexe ft?ﬁe?b(eﬁe
transport bl Qé‘e tec%nﬂl@ fth a6 %? 29d \;‘Ql'i_’gn}f it g'ie&até){ecﬁ” &?asbloéwga&te@td'éﬁ of

each recelve trans g., good, erased, a cdontroller
1060. [ 1097]fraﬁheamiraocm$sMoga0Wm eagh dafgluni knao'rbarhmmmlﬁedmvmy bme derafion.med

Elplrr: Laklr lp?,/ Oég@gt ?,}ataflgesa@'\i Q§H{)a¥’n%¥eb§ qu11a£[1t1 eddgy 51gna to-;lr(?lge qat\f\pl Imglll(al?rld
interference ratio, signal-to-noise-and-interference ratio, received signal strength, pilot
strength, and so on. Data transmission performance or quality may be quantified by
BLER, frame error rate (FER), packet error rate (PER), bit error rate (BER), and so on.
[1101] For clarity, the power control techniques have been specifically described for
the downlink in a W-CDMA system. These techniques may be used for other CDMA
systems and other types of wireless communication systems that perform closed-loop
power control for data transmission on multiple channels with different required SIRs.
These techniques may also be used for power control on the uplink.

[1102] The power control techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the processing
units used for power control at a receiver (e.g., RX data processor 1058, controller
1060, SIR estimator 1064, and TPC generator 1066 in FIG. 10) may be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,

micro-controllers, microprocessors, other electronic units designed to perform the



CDMA is described in documents 3GPP TS 25.211, 25.212, 25.213, and 25. 214,
all of which are publicly available. Controllers 1020 and 1060 direct

vari ous operations at base station 11 Ox and term nal 120x, respectively.
Menory uniy@gak9deignd 1062 store data and codes for cepiiRbdoghSeh020 and
1060, respectively. [1098] For downlink éower control, controller 1060 may
i npl ement process 500 or 700 descri bed?@bove to update the target SIR for
each physical channel used for downlink transm ssion. Controller 1060 may
i npl enent ag:j] g% i L, BELG: 4 R i 4 j mat es
t he receive I ézﬁr{géscggiﬁh%ﬁié’sFQ%ICBI?R%%%%% &gﬁgd T(cﬁ)gtp&%@%%%g é@%b‘gl%é%m
estimates. AoVeCcgamnéras tandii6é (eesenadadaternid]1Blard TR ptocéssor A4 hn Fi@si cal

h | f trol 060 .and..t.h i | R.f h physical ch |
Fromsi R ooof ey b0 beime SR e b Sob A S A ORI E GRS B for
each physi cgljpsghanpg! a bagedreoinplbRerktacl wRE pokdr andirsihechliffidsamagtbd or

that physical channel. The TPC commands are Brocessed by a TX data
processor 10mplemedigd| vithe snodyled (nddTogedwes\izoony, e8¢ e npHRt psHom 1843970

25 1074, congi t. - ANSH] i ] i

ant enna 105 ctct)loggg%cg% d?ﬁ%ﬁ ﬁ% &ﬁa[r%g%%f %qﬁasgcgrg% Erg??%ﬁlog}lgrgf t/et'éj‘nl’e

upl i nk si gnahenficronmit @062 nal 1G] 20pant ex¢odtdibyethrbyessaoa iié. g.n centrbld6l 06p). oTiessed by
a receiver unit 1040, denodul ated 32/ a g].em)dul ator 1042, ﬂ(’;\nd processed by
an RX data pRURSEIBH MAyAp impleaianipd Vi dieREeressor O BHARALLS. thowprogeseorpi ces s or

1024 then defgat sast 1Qah B€ SbMERnER vefETPRET HRPriecRbt J8Svafibls méBE s ioNns,

which are used to derive the transm’t power adjustnent control for each
physi cal chdmaeh inthhiag. control is provided to nodul ator 1012 and used for

power contr, f the downlink transpssion t.o termnal. 120x 110 For

O ar ty. w OBAMT: or HRAGRUE eerpliBR e AsEied ot AR s Bfisn o fiBla
frame, TTI, Frdréongekille@ril BEER: ttar@ake) ot Susystid presenfiefentibn.t h&arious
description above.. In eneral , the techni ques described herein may be used
for power cdrRdiiagatigns tefhesesmbodiments yall dereadily apparemtitp thase silled B the ade

channel s, a : AL L AL : : : I: may

al so be use?f]g %ﬂ%h&gﬁ}é nlctllﬂosﬁde?g%%he?éeﬁé%?’ %%?gﬁ ‘lbzf%colgl}e}-gg%%g%n,%ﬁ g;?g%ﬁ?r ane,

and so on). deharény éom thacpiritiat scopadf theeyvdnéon.r dhewyithd pesent Bvertiop it note

duration.  The,gh90al ifiah o de LRI R IR blied sl anAl: Li! o
scope consistent with the principles and novel features disclosed herein.

[1105] WHAT IS CLAIMED IS:



interference ratio, signal-to-noise-and-interference ratio, received signa
strength, pilot strength, and so on. Data transm ssion perfornmance or
quality may be quantified by BLER, frane error rate (FER), packet error
rate (PER), bit error rate (BER), and so on. [1101] For clarity, the power
control techniques have been specificglly described for the downlink in a
W CDMA system These techni ques nay be used for other CDVA systens and

ot her types of wi reless comruni cation systens that perform cl osed-1oop
power control for data transm ssiogrmsl tiple channels with different
required SIRs. These techniques may al so be used for power control on the
uplink. [1102] The power control techni ques described herein nay be

i npl enent e , techniques may be
|nplenenteglp%kwm% hg&ﬁfﬂﬁggi?mgﬁ mﬁ%%?ﬁ&% “ﬁﬂﬁg ®on thereof. For a

har dwar e | r’qncllaﬁrpﬂt@ts@rmperahhetomrmanmt omrdatasblo&eebcéieed ponanreaupdael at a
recei ver data processor 1058, co rollf 1060, SIR estimator

1064, '&Fﬁﬂ"a'i'ﬁ@ %feﬁé?aéf@?et@?@@rf Hhappatameps a lpwo WS%%FR@HGSWP M n one or
mor & apBliie akialR oF P qi'off'tl% dt MaSUrRlied bRk Ciidt s (ASICs), digital signal

processors (DSPs), digital signal processi ng devi ces (DSPDs), pr ogr ammabl e
| ogi c dewa:cemtr()mulbss)yratlw ®©l maiptaogr singtebiceal gasley é&‘isachge(tlf@@splurqub@fessor s,

t II | th | ectr t
Gasi onistISEs! FERP i TR e S05) B FIne RCTIUIB0M G a70 PG FibPons

descri RBekt fRrs@igh Sl(thal%eﬁlQﬁ&I Hadhie 9Rtds e HRAE leadihtfe BEAGRERIrEGiVeDIiA heused for
power control at a transmtter (e.g., nmodulator 1012 and TPC processor 1024

in FI Gurrenpypdeisyintsrab apetq yes|theenalediRaargst for epweigionkpk of dag) tagsm Eips on FPGAS,

and so tware inplenentation, the power control
technl&QghWMh%%gé&mFg¥F@W§%Eed wi th nodul es (e.g., procedures, functions,

and so on) that perfornlthe functions descri bed herein The software codes
may be store

unit (e.q., unit 1062 in F 10) and
execut ed by* ﬁ‘hsﬂee&%% a'(nel dvher%b%%rcamrog@r f@@e')aﬂverwe}ncrﬁe%b%ﬁ@fﬁgezmy be

i npl e”?el%d?gn M &;h!;t@p Ff'&ﬁ BROSERS A leRf orXda8f 118dk i an Eﬁ@edoda@&&%&@énd tbn whi ch
case it can be connunlcatlvely coupled to the processor via various neans

as i s décraasmthe §IR Regeabased on RGN Tiee ihalkofi theigt lerss omd ¢atd blnclodreighed dhtacl osed
enbodi RIS is provided to enable any person skilled in the art to make or
use th present i nvention. Various

3. The device of claim 2, wherein each of the plurality of transport channels is associated
with a respective down step size, and wherein the up step is a fixed value and the down step is set
to a smallest down step size among down step sizes for transport channels with erased data

blocks in the current update interval.

4. The device of claim 2, wherein the up step is set to a first value if an erased block is
received for a transport channel without an erased block in a prior update interval and set to a

second value otherwise, the first value being larger than the second value.

5. An apparatus in a wireless communication system, comprising:
means for processing at least one data block, received in a current update interval and on
at least one transport channel among a plurality of transport channels, and providing a status of

each of the at least one data block;



nodi fications to these enbodinents will be readily apparent to those
skilled in the art, and the generic principles defined herein may be
applied to other enbodi nents without departing fromthe spirit or scope of
the invention. Thus, the present invention is not intended to be limted
to the enbodi nents shown herein but i.g to be accorded the w dest scope
consistent with the principles and novel features disclosed herein. [1105]
VWHAT IS CLAIMED I S: 27 CLAIMS 1. A device in a wreless comruni cation

system  COMRLS kfi%aiRafieth enﬁﬁ%ﬂ’%ﬁgfﬂr‘*“?ﬂf@w a?%ett(?or%é)ﬁlgﬁa?it ftlaﬂ%ﬁ)trt one data

bl ock, received I n a cur rva nd on at ast one transport
channethasmabn gvithoyt noiaiatlainiing af indivatugiptiRttargbtannedch transpdrttochannef,ovi de a st at us

of each of the at | east one dat | ock; and contrpll er operative to
i nt i n_n e RSt R SueRiR fabffiandbhefe fBR bitbe ol GRRERS Ay Fot
t r ans pREdivédamm&usrentMpdB@UhtevBI; Bh@ Ni ng an i ndividual SIR target for each
transport channel, to adjust the single SIR ta%get based on the status of

the at | easteanpéordiaing thy viede SEc@raeetpripawetontrelofidattranpasieniopther val , and

to use i | R get for power control of data transm ssion on the
p|ura|WP§ﬁ8§”@§Qﬁ§§éP?%%ﬁbnne|s, 2. The device of claiml, wherein the

controller is operative to increase the SIR target based on an up step if

any one of the at least one data block is an erased data block and to
decrease t He AR YIS EYMHHNISAPAHSET GPMPFISHIE | of the at | east one

data bl ock ajf, lfﬁ'@@éiscq Brati®d Q%@cess’gat_lgﬁﬁorg%iaoﬁocg(t rebiRbdNna cUMRRT §ldaeeach of

the plurality of transport channels is associate wth a respective down
st ep singeval ambowitdeast onetthrmspaut chaene! amoag & pluedity of wanspartichaheclsland tst ep i s
set to a.,mall|est d st si ze amng, do step sizes for transport
chapnewgvﬁf?ﬁ@h?gigﬁgggpgEE%Fgéwgd?%QW%é’%ﬁ?rent update interval. 4. The
devi ce of ¢ @nfoler OpBRFIGE 1 rhilftatita §ﬁ%@sigﬁal$]6_§lit%@8[?\) tdrgéitfortad pRrdlity g erased
block is received for a transport channel w thout an erased block in a
prior uggeerechannelsvethoshmainginingamindyedushiR aragefoperrdrtigngrort ¢haenditpst val ue
el 1 BleBRind 03e STEREE A 3L Fine B 1A 0 FPBAL FUS ek 8) i LGRSy
comruni cation s em ¢ npr|§|ng. nmeans T or processing at |east one data

bl ock, updateantend| isnanaraset danblovpdateréant tievalgleST1H tanget iéihl bethstat lease ohe anspor t

¢ hannecliata(lfjl Eﬁ%ﬂ? regeiecledu irne%ll-né é%reg}c ugdra%qﬁtgpvra} arg 235'4" geltas blo(fg]?sc,i alE)J t%vulsgi Ith%%inaglesélit us of

target for power contro! of data transmission on the plurality of transport channels.

7. The device of claim 6, wherein each of the at least one transport channel is associated
with a respective block error rate (BLER) target, and wherein the controller is operative to
increase or decrease the SIR target to meet or exceed the BLER target for each of the at least one

transport channel.

8. The device of claim 6, wherein the controller is operative to increase the SIR target by
an up step having an adjustable size and to decrease the SIR target by a down step having an

adjustable size.

9. The device of claim 8, wherein the up step is set to a first value if an erased block is
received for a transport channel without an erased block in a prior update interval and set to a

second value otherwise, the first value being larger than the second value.



each of the at | east one data block; 28 neans for maintaining a single
signal quality (SIR) target for the plurality of transport channels,

wi t hout maintaining an individual SIR target for each transport channel;
means for adjusting the single SIR target based on the status of the at

| east one data block received in thegurrent update interval; and neans
for using the single SIR target for power control of data transm ssion on
the plurality of transport channels. 6. A device in a wireless

communi cati N TRY 36888 o fCMTRIY, SIhBRin e €&lRIRF REBSEMTe BRREBIE IR JIR (REOAFSS at
| east one data block, received in a current update interval and on at

| east amep stepmsp 4 fixddesmaeaind dordevgease thke SiRkdrgey bph dopastypdaving handiestable and t o
provide a status of each of the at | east one data bl ock; and a controller
operatf'é® to maintain a single signal quality (SIR) target for the
plurality of transport channels, w thout maintaining an individual SIR
target for each transport channel, to increase the single SIR target if
any one of thdhadeyigneficlaimel Oguherer elk ot e ajuialily P%tr%"lﬁéorgﬁ“ﬁnéﬂﬁ IS ypdat e

i nter VQslsoé@e@@itﬁaaéﬁgﬁ%td%“{a's%‘gazetsae@lgg5Is%&t@ b sé';;ragéoeto%leaeas%&ﬁa@énzi fall

of the at [east one ata bl ock receive ﬁe current update interval are
good datgetbl ocks, and to use the single SIR target for power control of
data transm ssion on the plurality of transport channels. 7. The device of
claim6, wherein each of the at |east one transport channel is associated

W th a respegtihy@eitosk:I SR A whalef thBbEHR11EAK G ther BPatiVRab 8étlhd fifivn
controller is operative to increase or decrease the SIR target to neet or

exceedsteh® BinERestadoyetstdporizegaumgdpwhnlsepaizes wagrnpae chanmglsspdr traseddatdel . 8.
The de}R/Ii ce 'Oftheccluariem u6d tWhr?trreviap the controller is operative to increase the
SIR ta g?glfs 'By an up p’s?&ﬁ ﬁavrng an adjustable size and to decrease the SIR
target by a down step having an adjustable size. 9. The device of claimS8,
wherein the up step is set to a first value if an erased block is received
for a transpbrithe dpaemed claim Howhergi e downstep ek farsaeh ¢ithopluighidlfe i nterval

and se haQeR 16 U b M Siockt dMfor LAl LR MG LAY d@T@eT than the
secondtr\%ﬁasl%a@.C %‘g gngqu#h@?EgevF@edMof ?:(f a%?mr%, %e’gﬁg n‘egteﬁe contarol ?er IS
oper at traespbio formar sdkseedt thethSkindpartgainnbly an up step having a fixed size and
to decrease the SIR target by a down step having an adj ustable

14. The device of claim 6, wherein the controller is further operative to saturate the SIR

target to be within a predetermined range of values.

15. The device of claim 6, wherein each of the at least one data block received in the
current update interval is associated with a respective block duration, and wherein the current
update interval is shorter than a longest block duration among the at least one data block received

in the current update interval.

16. A device in a wireless communication system, comprising:

a data processor operative to process at least one data block, received in a current update
interval and on at least one transport channel among a plurality of transport channels, and to
provide a status of each of the at least one data block; and

a controller operative to increase a signal quality (SIR) target by an up step if any one of
the at least one data block received in the current update interval is an erased data block and to

decrease the SIR target based on a down step and an adjustment duration if all of the at least one



size. I | . The device of claim10, wherein each of the plurality of
transport channels is associated wth a respective down step size

sel ectable as the down step used to decrease the SIR target. 12. The
device of claiml |, wherein the controller is further operative to set the
down step to a smallest down step sige anong down step sizes for transport
channels with erased data blocks in The current update interval. 13. The
device of claim 11, wherein the down step size for each of the plurality of
tr anspggd piebenRpal&l inshdahRhM NRe il?@ﬁ%ﬂar@tfgo@d Blio6Io RS, WRErelPthe SBlaRER) ist ar get
and at | east one transport format selected for the transport channel. 14.
The deused éorgbwet eintnobof detestrazismissios oo st plotalinrofitn$pert dhennedp ethateingach o

saturate, t SI R rget, to.be wthin redet er m ned range .of val ues. 15.
The ot b Mgl e RISt ker B e AP PRAL R Sk A0ER P ook Tecer ved
i Nt heresgedfiveibcluiaion, WAt ddwn ass deicatee dn Wnbintaf hejanarhi toehd$IRCk
duration, and wherein the current update interval is shorter than a

| ongestrast B Kramer atd wherapdhfpadiysement dpahen indirates e upbse Rt rapesi fopyhichn ¢ he

curren%jﬁggqggﬁggﬁﬁquéﬂw%ﬁRtﬁggevice in a wreless comrmuni cati on system

conpri si a processor operative to process at |east one data bl ock
received in a current update interval and on at |east one transport

channel ano | uralj f transpoprt,.channel s,. and,.t rovi de st at us
of each of ﬁﬁgﬁ%ﬁeﬁ"éea _tcli%'ﬁg 6d¥§¥'%fe'ﬁ'lt8%?<‘!3usérﬁﬁf‘téju%'ﬁ?r”lﬂ"_fageis tgep'é‘f'r%[?eir\(? to

I NCr eagfinds vaRdby dYsHgkinbldcRldRatibRaMBAg thE aBRadBnEHAR bidck 2RY fRRGi@fan t he at
| east one data block received in the current update interval is an erased

dat a bideskmerrido the SIQsaeetdgenetthsersmrde preyerslbased on a down step and an

adj ustnment duration if all of the at |least one 30 data block received in
the current update interval are good data bl ocks, wherein the SIR target is
used for poMefhedemicedf chfimdatiathier eomsgrisgmi on on the plurality of transport

channel s, wherein each of e at | east one data bl ock recsiﬁig in the
current updf@SMifiRoMeaFontol G Arogessyr aparavg o Ferapue Airgrs s Sk It i on,

wher i gy} ﬂ%wsﬁﬂ%qsatggiﬂsﬂtﬂgisﬁ@{a?g%t MY FOVHOTPOIcoRtHa! IRAYo hfudi@nsahiR  target

per frane, an erein the adjustment duration indicates the nunber of
f r amespdvear foitthe Hata trensapgdlion. t he adj ustnent to the SIR target. 17. The device
of claim 16, wherein the adjustnment duration indicates the nunber of

19. The device of claim 6, wherein the wireless communication system is a Code

Division Multiple Access (CDMA) system.

20. An apparatus in a wireless communication system, comprising:

means for processing at least one data block received in a current update interval and on
at |east one transport channel among a plurality of transport channels;

means for determining a status of each of the at least one data block received in the
current update interval as a good data block or an erased data block;

means for maintaining a single signal quality (SIR) target for the plurality of transport
channels, without maintaining an individual SIR target for each transport channel;

means for increasing the single SIR target if any one of the at least one data block
received in the current update interval is an erased data block;

means for decreasing the single SIR target if all of the at least one data block received in

the current update interval are good data blocks; and



frames covered by a |ongest block duration anong the at | east one data

bl ock and for which an adjustnent to the SIR target has not been nade
previously. 18. The device of claim®6, further conprising: a transmt power
control (TPC) processor operative to conpare a received SIR for the data
transm ssion against the SIR target and provide TPC commands used to adj ust
transmt power for the data transm ssion. 19. The device of claimb®,
wherein the wireless communication systemis a Code Division Miltiple
Access ( CDRYan§ Yot stk t1lsin NS BORBIRTH PolvEr Bnitbl ST daRSrAORATEBh AkHON System
conprising: neans for processing at |east one data block received in a

cur r emluigpyatf erapgpoeirohainedsnd on  at | east one transport channel anong a
plurality of transport channels; neans for determ ning a status of each of
the at |east one data block received in the current update interval as a
good dat a Wioskn@hodsr LiREega diag@ snaicdualityg8IRS thrgeét uzed fur dbwen@naokafagl e
signal quality (SIR) target for the plurality of transport channels,
W|thou‘iat%‘i’ﬁt”ﬁsi‘i’i“r\@aéi‘ﬂreieﬁﬂ?‘W'BH%.'Fat@InRY%t%deé’ﬂ“PF’éF‘geach transport channel :

means for 'd?&fe@ﬁt?%/ gez{shgnesda%lgc@e& @é?idg%tcu}rént% Uat@ﬂﬁer@gl dnb®naf Ich§BE one

data bl ock " recel In the current update inte I's an erased data
bl ock; travsparsciaonel deong apiunglity hétraispgt ehaBh@&s;t ar get |f al | of t he at Ieast

o A Rt S o BB S ot BBk B P PRl 2ot o

dat a tiHepslhss e dath B16& orihrakd 8ata Block;r ansport channels. 21. A nethod of
adjusting a single signal Sgual ity (Sl R? target used for power control of a
Cr

dat a t r ansnn&siagyng the aingj Ré@get(f@fnﬂ’iﬁﬁ ugalty efrfrapyrarbehanedapyithoihg:
pr ocesl%lrﬂgi] rﬁéé% CAali &QFS%% Ho?%(cht ?ﬂoYtec%hrﬂz a current update interval

and on at one trans anong a plurality of transport
channel s; demeaismgthagn@leﬁlatta:getoﬂ‘an@amh of)ﬂ‘hetahl@asabnd: éas blook eecdiatdiritheck

received in the current upda é& nter\F/q?I as a good data bl ock or an erased
dat a bfU5ERt undaierpiaival ﬁ@nﬁrﬁée 9y blacigp target for the plurality of

transport Cd?:@-lrégﬁh?t’he‘é’lnthR tar‘g@t‘ iPRIRbMYE Gt 184t bRt Bldal reckifed AtBCEurfept each

transport channel; increasing the single SIR target if any one of the at
| east emietedatervabirogkod debloelds. i n t he

22. A device in a wireless communication system, comprising:

a data processor operative to process at least one data block received in a current update
interval and on at least one transport channel among a plurality of transport channels and to
provide a status of each of the at least one data block; and

a controller operative to maintain a single signal quality (SIR) target for the plurality of
transport channels, without maintaining an individual SIR target for each transport channel, to
increase the single SIR target based on an up step if any one of the at least one data block
received in the current update interval is an erased data block, to decrease the single SIR target
based on a down step if all of the at least one data block received in the current update interval
are good data blocks, to update the down step if any one of the at least one data block received in
the current update interval is an erased data block, and to use the single SIR target for power

control of data transmission on the plurality of transport channels.

23. An apparatus in a wireless communication system, comprising:



current update interval is an erased data bl ock; and decreasing the single
SIRtarget if all of the at | east one data block received in the current
update interval are good data bl ocks. 22. A device in a wireless

comuni cati on system conprising: a data processor operative to process at
| east one data block received in a cupr ent update interval and on at | east
one transport channel anong a plurality of transport channels and to
provide a status of each of the at |east one data block; and a controller
operative tlﬂeajﬁ?'fd?':g)%dgs@ngsét%ﬂsﬁor&'cﬂf'é_adlocql%ée'i\;e)d if tRrerdt ApAL iiQValtaRg on
plurality of transport Cchannels, w thout maintaining an individual SIR

t ar get atfleust @adtanspoarshpore amhagmpluralityoof transpastaebenndis si ngl e SIR target based
on an up step if. any one of the at least one data block r.eceived in the
U ent " updive® oo s So Roah AR a B B b BEE et INES S hgl o si R
t ar get cyrRAsGHaRIn@rvaAPA L EdodRlatafbledklor @h efab® dita higa@gt one data bl ock received
in the current update interval are good data bl ocks, to update the down
step i f anymenme fgfmainginiig 4 Brgle sispd qdaltty (YROExkeqt &rdhg/plyraliy ofitiasRALY r ent
updat e i - - gl e SIR target
for poﬂ%ﬁ&ﬁéonthﬁn%Bmﬁgﬁgﬁfwgﬁgﬁfg??%%ggﬁggﬁﬁﬂ6 ﬁﬁ%ﬁ?ﬁ?ak# t ransport
channel s. 23eanfffordpgredsatguie singla SIR raegee $ssed omannp cepiibanyys béthe acleapr i si ng:
32 neans, for processi.ng at | east one data bl ock received in a current

Lpdat coneeijafk SRV D € qUEERYUPHAE 'iFYAHAT B Oong @ plural ity of
transport Chameed iec@BARNSthE QMg RIR tAFLE HAGddnSt ®fviSst& if@RehtHRfat leha oaé | east
one data block received in the current update interval as a good data

bl ock d@ata blnclercagizell idbacusteotkpdateaaiesval e gaed datablocksy a singl e signa

quality (SIR) target, for.the plurality of.transport hannel s,. Wt hout

i nt &t ngrane bt GReP s febd PafSbERERS M s BERES e ¥ i ¢ o

I ncr easirRgt igdateShidglabisQhBrdsad ¢4 blbalgaddon an up step if any one of the at

| east one data bl ock received in the current update interval is an erased
data bl ock; MeARa A WEEE taretingla st irach or onvgr @nspRofidafafeanspEsion odthea down st ep

ifoall 9.t dh gqﬁglgmg data bl ock received in the current update
interv%IaAPBﬁQ%bakhatan l'ocks; means for updating the down step if any one

of the at |east one data block received in the current update interval is
RIGEEL LWL T RERI MCSTER GRE S
data transmission in a wireless communication system, comprising:
receiving at least one data block in a current update interval on at least one transport
channel among a plurality of transport channels;
determining a status of each of the at least one data block received in the current update
interval as a good data block or an erased data block;
maintaining the single SIR target for the plurality of transport channels, without
maintaining an individual SIR target for each transport channel,
increasing the single SIR target based on an up step if any one of the at least one data
block received in the current update interval is an erased data block;
decreasing the single SIR target based on a down step if all of the at least one data block
received in the current update interval are good data blocks; and
updating the down step if any one of the at least one data block received in the current

update interval is an erased data block.

25. A method of controlling transmit power for wireless communication, comprising:



24. A nmethod of adjusting a single signal quality (SIR) target used for
power control of a data transmssion in a wireless comuni cati on system
conprising: receiving at | east one data block in a current update interval
on at |east one transport channel anong a plurality of transport channels;
determ ning a status of each of the | east one data block received in the
current update interval as a good data block or an erased data bl ock;

mai ntai ning the single SIR target for the plurality of transport channels,
Wi t hout ”%Ebtnﬂhghﬂgas%né qHd Mo 2 c%ln@mt@d%tmtmm &eghedst gHesR@sforChannel ;
increasing the single SIR target based on an up step if any one of the at

| east dnendamang bbbicddity etledngpelt thanndls current update interval is an erased
data bl ock Ct easi th ar al I of
the at | easl RS Aoy B Rh DRIE PlebbeeRe ik oBZR Rets PR Bl et By &

good dateavddl ocks; and updating the down step if any one of the at Ieast one
data bl ock recei ved in the current update interval is an erased data

bl ock. 25. 'PAif{mRgR aflgleéwﬂ?lcﬂumnmsskl?f)éﬁg%f@r theRkural ity ef Gnseereghannels,

Commntvﬁ%dé%mt&ﬁﬂ rah?ﬁd?ﬂduﬁ%m'ia‘?gt Iry Ak @5ns§&@§ﬁanﬁ@le data bl ock in a

current update intérval on at one tranSport channel anong a
plurality oefdJasnaglEmcsrrtglecﬁarta@bsbasdbd)remmsnatum@f thesit Bhstonoflaedbdrk ofceiviae at

| east one dat a b ck rec in the current update interval; maintaining
a si ng"d"SFYFatY %?I'P'tef/"a? ) target for the plurality of transport

channel s, L)’Miﬁg"lﬁé@m%’lﬁ'sm &r Pt gw«et Bl Btda ARt AlcB&h thOplupdighoft r anspor t

channel ; adj usting e single SIR target based on the status of the at

| east @m‘ép‘da@'&mbﬂ@)ck received in the current update interval; and using
the single SIR target for power control of data transm ssion on the
plurality of transport channels. 26. The nethod of claim 25, wherein the
adj usting tlﬁeTﬁe mgthed off Ratra R flevheanpie sl@sting lha@rng&sﬁmgaﬂgbtecoﬁipﬂsésarget based
on an up step if any _one of thggat | east . one dat is an erased data

bl ock, and AEEFURENRG T HESsPRet 4P gaLP BiSR s ana oAt bt SELgnt fataplochs Ahe at
| east gn& diatadikosly are good data bl ocks.

decreasing the SIR target based on a down step if all of the at least one data block are

good data blocks.

27. The method of claim 26, wherein each of the plurality of transport channels is
associated with a respective down step size, and wherein the up step is a fixed value and the
down step is set to a smallest down step size among down step sizes for transport channels with

erased data blocks in the current update interval.

28. The method of claim 26, wherein the up step is set to a first value if an erased block is
received for a transport channel without an erased block in a prior update interval and set to a

second value otherwise, the first value being larger than the second value.

29. The method of claim 21, wherein the increasing the single SIR target comprises
increasing the single SIR target by an up step having an adjustable size, and wherein the
decreasing the single SIR target comprises decreasing the single SIR target by a down step

having an adjustable size.



27. The nethod of claim 26, wherein each of the plurality of transport
channels is associated with a respective down step size, and wherein the
up step is a fixed value and the down step is set to a smallest down step
si ze anong down step sizes for transport channels with erased data bl ocks
in the current update interval. 28. The nmethod of claim 26, wherein the up
step is set to a first value if an erased block is received for a
transport channel w thout an erased block in a prior update interval and
set to a SRCPRAmealoH®reheDW Gifreih BR iﬁéréé“sﬁng"tﬁé Hﬁgl@%‘l@_@aré&%&%bri&é@a“ the
second value. 29. The nethod of claim 21, wherein the incCreasing the single
SI R t aingesesiedifip singleSIR|targetdwsinng stepaaging glieedhire tand geierdry thadeerpasstggpe havi ng
an adj ust,a si ze, and erein the d asi t.he single SIR target

corpr | S208 Gl iRict FomPTRa SR L Frer S HL ARG PEe R SeP B nph e

adj ustgid e size. 34 30, The method of claim 21, wherein the increasing the
single SIR target conprises increasing the single SIR target by an up step
having a fixed size, and wherein the decreasing the single SIR target
conpri ses C j i Byl :get. by a down step having an
adjustabledﬁé?ﬁgﬁkg%g%$Egﬁﬁg?ﬂ§3§%50@?ggﬁ'21, further conprising:

sat urati ng saheatgignd €ngk RIR aargeeto boowblenwiprdiereriaingd exhgt ef mlnesd range of

val ues.



