
POWER CONTROL FOR MULTIPLE TRANSPORT CHANNELS IN
AWIRELESS COMMUNICATION SYSTEM BACKGROUND I. Field
[1001] The present invention relates generally to
communication, and more specifically to techniques for
controlling the transmit power of a data transmission
on multiple transport channels in a wireless
communication system. II. Background [1002] In a
wireless communication system, a user with a terminal
(e.g., a cellular phone) communicates with another
user via transmissions on the downlink and uplink with
one or more base stations. The downlink (i.e., forward
link) refers to the 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 beachieved. When BLER is
too low, the terminal consumes too much system
capacity. Conversely, when the BLER is too high, the
terminal suffers from unsatisfactory service to the
user. [1004] A Wideband CDMA (W-CDMA) system supports
data transmission on one or more "transport" channels
to each terminal. A transport channel may be viewed as
a data/message bearer. Each transport channel is
associated with one or more transport formats, and
each transport format specifies various processing
parameters for that transport channel. A BLER target
may also be specified for each transport channel. Each
transport channel may require a different SIR target,
which is dependent on both the BLER target and the
transport formats selected for that transport channel.
[1005] In W-CDMA, one or more transport channels are
multiplexed onto a "physical" channel. The transmit
power for the physical channel (and not the individual
transport channels) is adjusted through power control.
Power control for a single physical channel carrying
multiple transport channels with different SIR targets
is challenging. [1006] In one conventional design, a
separate outer loop is maintained for each 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 channel. 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 thehigh
SIR target for this transport channel. Excess transmit
power is then used for the physical channel and system
capacity is wasted. [1008] There is therefore a need
in the art for techniques to control the transmit
power for multiple transport channels multiplexed
together. SUMMARY [1009] Techniques are provided
herein to control the transmit power for a data
transmission on multiple transport channels having
different SIR targets, even when one or more of the
transport channels are inactive or intermittently
active. Ih one design, a 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 update
interval. A transport channel is considered active if
one or more data blocks are received on the transport
channel in the current update interval. For each
update interval, a data processor processes at least
one data block received in the current update interval
on at least one of the multiple transport channels.
The data processor provides the status of each
received 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;[1014] FIG. 3 shows the format for a
downlink dedicated physical channel (downlink DPCH) in
W-CDMA; [1015] FIG. 4 shows a power control mechanism;
[1016] FIG. 5 shows a process for adjusting the SIR
target for a physical channel carrying multiple
transport channels; [1017] FIG. 6 shows a process for
adjusting the SIR target for a physical channel
carrying multiple transport channels with a single
outer loop having down step adjusted based on erased
data blocks; [1018] FIG. 7 shows a process for
adjusting the SIR target for a physical channel
carrying multiple transport channels with different
transmission time intervals (TTIs); [1019] FIG. 8
shows SIR target adjustment for data transmission on a
physical channel carrying two transport channels;
[1020] FIG. 9 shows the performance of an outer loop
that maintains a single SIR 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 HOa and HOb and six terminals 120a through
12Ofare 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.[1024] A system controller 130 couples to base
stations 110 and may further couple to other systems
and networks, such as a public switched telephone
network (PSTN), a packet data serving node (PDSN), and
so on. System controller 130 provides coordination and
control for the base stations coupled to it and
further controls the routing of data to/from the
terminals served by these base stations. System
controller 130 may also be referred to as a radio
network controller (RNC), a base station controller
(BSC), or some other terminology. [1025] System 100
may be a CDMA system that may implement one or more
CDMA standards such as W-CDMA, IS-2000, IS-856, IS-95,
and so on. System 100 may also be a Time Division
Multiple Access (TDMA) system that may implement one
or more TDMA standards such as Global System for
Mobile Communications (GSM). These standards are well
known in the art. [1026] The power control techniques
described herein may be used for any wireless
closed-loop power-controlled communication system that
transmits data on multiple channels with different SIR
targets. These techniques may also be used for power
control on the downlink as well as the uplink. For
clarity, these techniques are 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 is 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 thattransport
channel. A BLER target may also be specified for each
transport channel, which allows different transport
channels to achieve different quality of service
(QoS). [1029] FIG. 2 shows two exemplary transport
channels 1 and 2 with different transport format sets.
In this example, transport channel 1 has a TTI of two
frames and transport channel 2 has a TTI of four
frames. [1030] In the example shown in FIG. 2, all of
the transport formats for transport channel 1 specify
one transport block for each TTI. However, each
transport format specifies a different transport block
size. This transport format set may be used for voice
service or some other variable rate service. For voice
service, an adaptive multirate (AMR) speech coder may
provide a full rate frame, a silence descriptor (SID)
frame, or a no-data (DTX) frame every 20 msec
depending on speech activity. The full rate, SID, and
DTX frames have different sizes. [1031] In the example
shown in FIG. 2, the transport formats for transport
channel 2 specify a different number of transport
blocks for each TTI. Each transport format further
specifies a different transport block size. This
transport format set may be used to support multiple
services on a single transport channel. [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.TFCI
field 324 carries transport format information for the
downlink DPCH. Pilot field 326 carries a dedicated
pilot for the terminal. The duration of each field is
determined by the slot format used for the downlink
DPCH. [1035] As also shown in FIG. 3, the downlink
DPCH is a multiplex of a downlink dedicated physical
data channel (DPDCH) and a downlink dedicated physical
control channel (DPCCH). The transport channel data is
mapped to the DPDCH, while the DPCCH carries signaling
information from a physical layer. [1036] FIG. 4 shows
a power control mechanism 400 that may be used to
control the transmit power for a downlink transmission
sent on a physical channel (e.g., the downlink DPCH)
from a base station to a terminal. Power control
mechanism 400 includes an inner loop 410 and an outer
loop 420. [1037] Inner loop 410 attempts to maintain
the received SIR for the downlink transmission, as
measured at the terminal, as close as possible to the
SIR target for the physical channel. For inner loop
410, an SIR estimator 432 estimates or measures the
received SIR for the downlink transmission (e.g.,
based on the dedicated pilot in Pilot 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 terminalcontinually fluctuates.
Inner loop 410 attempts to maintain the received SIR
at or near the SIR target in the presence of changes
in the downlink. [1040] Outer loop 420 continually
adjusts the SIR target such that the BLER (or Quality
of Service) target(s) are achieved for the downlink
transmission on the physical channel. If the physical
channel carries only one transport channel, then a
receive (RX) data processor 442 processes the downlink
transmission and decodes the transport blocks received
on the transport channel. RX data processor 442
further checks each decoded transport block to
determine whether it was decoded correctly (good) or
in error (erased) or not transmitted at all (DTX).
Typically, a transport block is first determined 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 determined to
be erased or DTX based on the received signal quality
or the received energy for that transport block. RX
data processor 442 provides the status of each decoded
transport block received on the transport channel.
[1041] Again, if the physical channel carries only one
transport channel, then an 



adjustment unit 444 receives the block status and the
BLER target for the transport 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
transportchannels and determine the SIR target for the
physical channel. The processing by adjustment unit
444 for multiple transport channels is described in
further detail below. [1043] Each transport channel
may be associated with a respective SIR target that is
dependent on (1) the BLER target specified for that
transport channel, (2) the transport format used for
the transport channel for the current TTI, (3) the
radio channel condition, and (4) possibly other
factors. The SIR target for a transport channel is
also 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, slow
fading, and additive white Gaussian noise (AWGN)
channels. Moreover, each transport channel may be
active, inactive, or intermittently active. [1044] The
power control techniques described herein can provide
a proper SIR target for a physical channel carrying
multiple transport channels with different required
SIRs, even if one or more of the transport channels
are inactive or intermittently active. 



Several exemplary outer loop designs are described
below. [1045] In a first outer loop design, a single
SIR target is maintained for all of the transport
channels carried by a physical channel, and this SIR
target is adjusted based only on 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 DUPpc 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 DDNpc 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
DUPpo and/or down step DDNpo 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.Process 500 is one implementation of the first
outer loop design. The design also applies when there
is only one transport channel carried by a physical
channel. [1047] At the start of a communication
session, the SIR target for the physical channel, the
up step DUPpc used to increase the SIR target, and the
down step DDNpc used to decrease the SIR target are
all initialized (step 510). The SIR target may be
initialized to a fixed value that may be configured at
the terminal or sent via over the air signaling.
Alternatively, the SIR target may be initialized to a
dynamic value that is determined based on various
parameters for the data transmission on the physical
channel (e.g., the BLER targets for the transport
channels, the slot format for the physical channel,
and so on). The up step DUPpc and the down step DDNpc
may be initialized such that all of the transport
channels carried by the physical channel can 



meet or exceed their BLER targets (i.e., the actual
BLERs are smaller than the BLER targets). For example,
the up step DUPpc and down step DDNpc may be set to up
step size and down step size, respectively, for the
most "conservative" transport channel, as described
below. [1048] A determination is periodically made
whether or not the SIR target should be 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] In step 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.[1050] A determination is then made whether or
not an erased data block has been received on any of
the transport channels in the current update interval
(step 520). If the answer is 'yes', then the up step
DUPp may be updated as described below (step 522). The
SIR target may then be increased (step 524), as
follows: SIR 3 ( c+ 1) SIR1 ( c) + DUPpc (NBerased) ,
Eq (1) where k is an index for the outer loop update
interval; erased s m e largest number of erased data
blocks received on any one transport channel in the
current update interval; SIR 3 ( :) is the SIR target
for the current update interval k; and 



SIR, ( c+ 1) is the SIR target for the next update
interval k +1. The determination in step 520 may also
be affected by other consideration such as windup
condition not in favor of the increase. [1051] If an
erased data block has not been received in the current
update interval (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: SIR^(Zc + I) SIR - DDN
-(NBgood) , Eq (2) where NBgood is the smallest number
of good data blocks received on any one transport
channel in the current 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
SIR1112xand SIR1nJn (step 526). This saturation
prevents both over and under adjustment ofthe SIR
target. The up step DUPpo and/or the down step DDNp0
are then updated, as needed, to meet or exceed the
BLER target for each active transport channel, as
described below (step 528).[1053] Each transport
channel carried by the physical channel may be
associated with a respective set of up step size DU .
and down step size DDN; needed to achieve the BLER
target for that transport channel. The up and down
step sizes for each transport channel may be expressed
as: BLER ADN, = AUP,- I - I , for / e/, Eq (3) ' 1 TJT
THT? ' where i is an index for the transport channels;
/is the set of all transport channels carried by the
physical channel; BLER 3 1 . is the BLER target for
transport channel i; DUR is the up step size for
transport channel i; and 



DDN,-is the down step size for transport channel i.
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 j is active
in the current update interval, then the up step DUPpc
and down step DDNpc may be set for a block error event
as follows: ADN110=ADN, , and Eq (4) AUP110=AUP, .
[1055] If multiple transport channels are active in
the current update interval, then the up step DUPpc
and down step DDNpc may be set in various manners. In
one embodiment, the up step DUPpc and down step DDNp0
are set for a block error event as follows: DUP =Max
(AUP,) , and/or Eq (5) v JeJ J DDN =Min (DDN,) . 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.Li equation set (5), the up
step DUPpc is set to the largest up step size DUR
among all of the active transport channels in the
current update interval. Alternatively or
additionally, the down step DDNpc is set to the
smallest down step size DDN,- among all of the active
transport channels in the current update interval.
[1056] In another embodiment, the up step DUPpc and
down step DDNpc are set to the up step size and down
step size, respectively, for the most conservative
active transport channel. For example, the same up
step size may be used for all transport channels
carried by the physical channel, and the down step
size for each transport channel may be computed based
on its BLER target as shown in equation (3). The most
conservative active transport channel is then the one
with the smallest down step size. [1057] In yet
another embodiment, the up step DUPpc 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 DUPpc 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
DUPpc may beperformed in step 522 in FIG. 5. The
larger up step size may be derived in various manners.
For example, the deltas between the required SIR
targets for all of the transport channels may be
determined, and the larger up step size may be set
equal to the largest of these deltas. [1058] The up
step DUPp. and/or down step DDNpc may also be updated
in other manners while ensuring that the BLER target
or better is achieved for each active transport
channel. After updating the up step DUPpc and/or down
step DDNpo as needed in step 528, the process returns
to step 512. [1059] Process 500 may be used in a
straightforward manner if all of the transport
channels carried by the physical channel are
configured with the same TTI. In this case, the update
interval may be set equal to the common TTI for all of
the transport 



channels. However, in W-CDMA, each transport channel
may be configured with a different TTI, where the TTI
for each transport channel may be one, two, four, or
eight frames. If the transport channels are configured
with different TTIs, then process 500 may also be used
in a straightforward manner by setting the update
interval equal to the longest TTI of all the transport
channels. This will then ensure that complete data
blocks are received for each active transport channel
in each update 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 DDNpc 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 DUPpc and the down step DDNpc
for the outer loop are determined (step 610). The down
step DDNpc,. for each transport channel carried by the
physical channel is also computedbased on the up step
DUPpc and the BLER target for the transport channel,
as shown in equation (3) (step 610). [1063] A
determination is periodically made (e.g., every frame
or TTI) whether or not a data block has been received
on any of the transport channels (step 612). If the
answer is 'no', then the SIR target is maintained
(step 614) and the process returns to step 612.
Otherwise, the process proceeds to step 616. [1064] In
step 616, an Adjust variable is initially set to
"Down". One of the transport channels (denoted as TrCh
i) is then selected for evaluation (step 618). For
this transport channel, a determination is first made
whether or not any data blocks have been received on
the transport channel (step 620). If the answer is
'no', then the process 



proceeds to step 636. Otherwise, a data block received
on transport channel i is processed and checked to
determine whether the data block is good or erased
(step 622). The process proceeds to step 628 if the
data block is erased (as determined in step 624) and
to step 626 otherwise. In step 626, a determination is
made whether or not there are any more data blocks on
transport channel i that have not been processed. The
process returns to step 622 to process another data
block received on transport channel i if the answer is
'yes' for step 626 and proceeds to step 636 otherwise.
[1065] hi step 628, the down step DDNpo for the outer
loop is set to the down step DDNpc,- for transport
channel i, 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 DDNpc for the outer loop is less than the
down step DDNpci- for the current transport channel i
being evaluated. The down step DDNpc is set equal to
the down step DDNpc,- if ADNpc > DDNpci- (step 634)
and is maintained otherwise. Although not shown in
FIG. 6 for simplicity, the up step DUPpo 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
Adjustvariable, the up step DUPpc , and the down step
DDNp0 (step 640). In particular, the SIR target is
increased by the up step DUPpc if no erased blocks
have been received (i.e., Adjust = "Up") and decreased
by the down step DDNpc if an erased block has been
received (i.e., Adjust = "Down"). [1067] Steps 620,
622, 624, and 626 process each data block for a given
transport channel to determine whether or not an
erased block has been received on that transport
channel. Steps 628, 630, 632, and 634 adjust the down
step DDNpo whenever an erased block is received on any
transport channel. Moreover, the down step DDNpo is
set to the smallest down step among the down steps for
all transport channels with erased 



blocks. The current down step DDNpc is used until the
next erased block is received. [1068] FIG. 7 shows a
flow diagram of a process 700 for adjusting the SIR
target for a physical channel carrying multiple
transport channels with different required SIRs and
possibly different TTIs. Process 700 is another
implementation of the first outer loop design and can
adjust the SIR target for the physical channel at a
faster rate than the longest TTI among all transport
channels carried 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 ADNpf ,- for
each transport channel carried by the physical is
computed based on the up step size DUP , the BLER
target, and the TTI configured for that transport
channel (step 710), as follows: 1 [ BLER DDNpf, DUP,-
-JL-I J f 1 > , Eq(6) ' NE 1 1- BLER target, i where
NF1 . is the number of frames per TTI for transport
channel i; DUP. is the up step size for transport
channel i; and DDNpf - is the down step size per frame
for transport channel i, where DDN,.=NF,. -DDNpf>,..
The down step size DDNpf>I - is given as a per frame
value because the SIR target may be decreased by a
partial amount of the full down step size DDN,- if
some of the reductionto the SIR target has already
been performed, as described below. The up step size
is not given as a per frame value because the SIR
target is adjusted by the M l up step size DUP
whenever an erased block is received. For simplicity,
the same up step size may be used for all transport
channels, e.g., DUPpc = DUPf = 0.5 dB, for i e I .
Different down step sizes per frame may be used for
different transport channels and computed as shown in
equation (6). [1070] The SIR target for the physical
channel is initialized to a value (step 712). The up
step DUPpc is a fixed value and set as described
above. The down step DDNpc is a dynamic value and may
be initialized to the smallest down step size per
frame of all the transport channels (also in step
712), as follows: DDNpc =Min (DDNp !.) . Eq (7) 



IG/ [1071] A frame counter NFcount is used to count
the number of frames that have elapsed since the last
adjustment to the SIR target. This frame counter is
reset to zero, i.e., NFcoimt = 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. Alternatively, 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: NFcount= NPcount+ 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).
If the answer is 'yes', then the up step DUPpc may be
set as described above and the SIR target is increased
(step 722), as follows:SIRtarget( :+ l) = SIRtarget(
:) + DUPpc . Eq (8) The down step DDNpc for the SIR
target is updated whenever an erased block is received
on any transport channel (step 724). Moreover, the
down step DDNpc is set to the smallest down step size
per frame among all transport channels with erased
blocks in the current update interval, as follows:
DDNpc = Mm (DDNpfJ ) , Eq (9) where J is the set of
all transport channels with erased blocks in the
current update interval. The down step DDNpc is
thereafter used to adjust the SIR target until it is
updated by another block error event. Since the SIR
target has been updated, it is saturated to be within
a range of values defined by SIR1nJ1xand SIR1nJn(step
726). The frame counter is reset to zero (i.e.,
NFcount= 0 ) whenever the SIR target is adjusted (step



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 DDNpc
and the adjustment duration NFadj for the current
update interval (step 732). Since DDNpc denotes the
amount of adjustment to the SIR target per frame, the
term NFadj is used to indicate the number of frames
for which to apply the SIR adjustment. [1076] The
adjustment duration NFadj may be determined as
follows. First, the number of frames per TTI, NFg ,
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 d
=Max (NF ) , where G is the set of all 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 NFcount. The adjustment duration
NFadj is then determined as:NFadj= Min(NFcount
,NFgood) . Eq (10) [1077] The SIR target is then
decreased based on the down step DDNpc and the
adjustment duration NFadj, as follows: SIRtarget( + l)
= SIRtarget( :) - DDNpo .NFadj . Eq (Il) Again, since
the SIR target has been updated, it is saturated to be
within the range of values defined by SIR1111xand
SIR1nJn(step 726). The frame counter is also reset to
zero (step 728), and the process then returns to step
714. [1078] If an erased block has not been received
in the current update interval (as determined in step
720) and only good blocks have not been received (as
determined in step 730), then this indicates that no
transport blocks have been received in the current
update interval. In that case, the SIR target is
maintained at the current level (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 To, the frame counter is reset
to zero, and the SIR target, up step DUPpc , and down
step DDNpc are all initialized, as described above.
[1080] At update interval 1, which is sometime after
time Ti , transport block A has been received on
transport channel 1 and the frame counter is equal to
two (i.e., NFcount= 2 ). Transport block A may be a
good block, an erased block, or a DTX block. The SIR
target is increased by DUPpo if transport block A is
an erased block, decreased by 2 DDNpo 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 DDNpo
is set equal to the down step size per frame DDNpf 1
for transport channel 1. [1081] At update interval 2,
which is sometime after time Tz, 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:(1)
If either or both of transport blocks B and C are
erased blocks, then the SIR target is increased by
DUPpc . (2) If transport block B is a good block and
transport block C is a DTX block, then the SIR target
is decreased by 2 DDNpc , regardless of what might
have been received for transport channel 1 in its
prior TTI. This is because any adjustment to the SIR
target due to a good or erased block for transport
block A has already been performed in update interval
1. For this case, NFcount= 2 , NFgood=2, and NFadj=Min
(NFcount,NFgood) = 2 . (3) If transport block C is a
good block and transport block B is a DTX block, then
the SIR target is decreased by 2 DDNpo if transport
block A is a good or erased block and decreased by 4
DDNpo if transport block A is a DTX block. For this
case, NFgood= 4 , NFcount= 2 if transport block A is a
good or erased block, and NFcount= 4 if transport
block A is a DTX block. NFadj is then equal to 2 if
transport 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 -DDNpc , instead of 4 -DDNpc ,
if the adjustment by the other 2 DDNpc 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 DDNpc 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,
NF1113x , for the longest TTI among the transport
channels (i.e., NFcount< NFn x ). However, even if
this limitation is not imposed on the frame counter,
an NFcountvalue that is larger than NF1113xwill be
ignored by the Min operation in equation (10).[1083]
The embodiment shown in FIG. 7 assumes that one
transport block is sent in each TTI, if at all, for
each transport channel. If each transport channel is
configured such that the NB1 . transport blocks are
sent per TTI when the transport channel is active,
then the SIR target may be adjusted in a manner to
account for this. For example, an assumption can be
made that if an error occurs for a particular TTI then
all of the blocks for the TTI are in error. As another
example, the likelihood of blocks being in error when
an error occurs for a given TTI can be determined
(e.g., via computer simulation or empirical
measurement). The BLER target can then be modified to
account for this likelihood (e.g., if the desired BLER
target is 1 %, then the BLER target for the power
control can be set to l%/0.8 = 1.25% (instead of 1%)
if 80% of the blocks are in error for a TTI that is in
error). [1084] If each transport channel is configured
such that different number of transport blocks may be
sent per TTI when the transport channel is active,
then the SIR target may also be adjusted in a manner
to account for this. [1085] In a second 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
DUP;. and down step DDN; 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.[1088] The outer loop
designs described herein have certain desirable
characteristics when a physical channel carries
multiple transport channels. These transport channels
may have different BLER targets and/or different SIR
targets. Moreover, one or more of the transport
channels may be inactive or intermittently active.
[1089] For a given channel type and condition, the
outer loop described herein achieves the following: •
Single active transport channel - if only one of the
multiple transport channels is active and transport
blocks are continually sent on this transport channel,
then the outer loop will converge to the BLER target
of this transport channel. • Change in active
transport channel - if another transport channel takes
over as the only active transport channel, with
transport blocks being sent continually on this
transport channel, then the outer loop will converge
to the BLER target of the new transport channel. •
Multiple active transport channels - if two or more of
the transport channels are active, with transport
blocks being sent continually on each active transport



channel, then the outer loop will converge to the BLER
target of the active 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: • 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. • 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
therequired SIR for transport channel 2, and plot 920
shows the SIR target for the physical channel. Prior
to time TA, the required SIR for transport channel 1
is higher than the required SIR for transport channel
2, and the SIR target is adjusted by the outer loop to
achieve the higher required SIR for transport channel
1. The sawtooth response for plot 920 is due to the
adjustment of the SIR target by the large up step
DUPpc whenever an erased block is received and by the
small down step DDNpc whenever good blocks are
received. [1092] After time TA, the required SIR for
transport channel 2 is higher than the required SIR
for transport channel 1. This change in the required
SIR may be due to a change in the radio channel
condition. The SIR target is then adjusted by the
outer loop to achieve the higher required SIR for
transport channel 2. [1093] As shown in FIG. 9, the
outer loop adjusts the SIR target to achieve the
required SIRs or better for all active transport
channels at all times. As also shown in 



FIG. 9, the sawtooths prior to time TA are sharper
(i.e., steeper) than the sawtooths after 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 ADN1 for transport channel 1. [1094] FIG. 10
shows a block diagram of a base station 110x and a
terminal 12Ox. Base station HOx is one of the base
stations in FIG. 1, and terminal 12Oxis one of the
terminals in FIG. 1. [1095] At base station HOx, 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(or
"scrambling") the combined data with a scrambling
sequence assigned to base station HOx to obtain the
sequence of chips. A transmitter unit (TMTR) 1014 then
processes the sequence of chips to obtain a downlink
signal, which is transmitted from an antenna 1016 to
the terminals. [1096] At terminal 12Ox5 the downlink
signal from base station 11Oxis received by an antenna
1052 and provided to a receiver unit (RCVR) 1054.
Receiver unit 1054 conditions and digitizes the
received signal to obtain a stream of data samples. A
demodulator (DEMOD) 1056, which may be implemented
with a rake receiver, then processes the data samples
to obtain data symbol estimates. For W-CDMA, the
processing by demodulator 1056 includes (1)
descrambling the data samples with a descrambling
sequence for base station HOx, (2) channelizing the
descrambled samples 



with OVSF codes to segregate the received data onto
their respective physical channels, and (3) coherently
demodulating the received data for each physical
channel with pilot estimates to obtain the data symbol
estimates. A receive (RX) data processor 1058 then
decodes the data symbol estimates for each transport
block sent to terminal 12Ox to obtain decoded data for
the transport block. RX data 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 WCDMA
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 11Ox and terminal
12Ox,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 modulator1074,
conditioned by a transmitter unit 1076, and
transmitted via antenna 1052 to base station HOx.
[1099] At base station HOx, the uplink signal from
terminal 12Ox is received by antenna 1016, processed
by a receiver unit 1040, demodulated by a demodulator
1042, and processed by an RX data processor 1044 to
obtain received TPC commands. A TPC processor 1024
then detects the received TPC commands and provides
TPC decisions, which are used to derive the transmit
power adjustment control for each physical channel.
This control is provided to modulator 1012 and used
for power 



control of the downlink transmission to terminal 120x.
[1100] For clarity, W-CDMA terminology (e.g.,
transport channel, transport block, frame, TTI, SIR
target, and BLER target) is used for much of the
description above. In general, the techniques
described herein may be used for power control of
multiple channels (e.g., traffic channels, code
channels, and so on) that are multiplexed together.
These techniques may also be used with any unit of
data (e.g., data block, packet, data frame, and so
on). Moreover, each data unit may be transmitted over
any time duration. The signal quality (SIR) may be
quantified by signal-to-noise ratio,
signal-tointerference 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 thefunctions described
herein, or a combination thereof. The processing units
used for power control at a transmitter (e.g.,
modulator 1012 and TPC processor 1024 in FIG. 10)may
also be implemented within one or more ASICs, PLDs,
FPGAs, and so on. [1103] For a software
implementation, the power control techniques may be
implemented with modules (e.g., procedures, functions,
and so on) that perform the 



functions described herein. The software codes may be
stored in a memory unit (e.g., memory unit 1062 in
FIG. 10) and executed by a processor (e.g., controller
1060). The memory unit may be implemented within the
processor or external to the processor, in which case
it can be communicatively coupled to the processor via
various means as is known in the art. [1104] The
previous description of the disclosed embodiments is
provided to enable any person skilled in the art to
make or use the present invention. Various
modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other
embodiments without departing from the spirit or scope
of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein
but is to be accorded the widest scope consistent with
the principles and novel features disclosed herein.
[1105] WHAT IS CLAIMED IS:CLAIMS 1. 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 adjust a single signal quality (SIR)
target maintained for the plurality of transport
channels based on status of the at least one data
block received in the current update interval, wherein
the SIR target is adjusted by all data blocks received
on all transport channels in the current update
interval and is used for power control of data
transmission on the plurality of transport channels.
2. The device of claim 1, 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 the SIR target based
on a down step if all of the at least one data block
are good data blocks. 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; and means for adjusting a signal quality (SIR)
target maintained for the plurality of transport
channels based on the status of the at least one data
block received in thecurrent update interval, wherein
the SIR target is adjusted by all data blocks received
on all transport channels in the current update
interval and is used for power control of data
transmission on the plurality of transport channels.
6. 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 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 if all of
the at least one data block received in the current
update interval are good data blocks, wherein the SIR
target is used for power control 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.
10. The device of claim 6, wherein the controller is
operative to increase the SIR target by an up step
having a fixed size and to decrease the SIR target by
a down step having an adjustable size.11. The device
of claim 10, wherein each of the plurality of
transport channels is associated with a respective
down step size selectable as the down step used to
decrease the SIR target. 12. The device of claim 11,
wherein the controller is further operative to set the
down step to a smallest down step size among 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 transport channels is determined based on
a block error rate (BLER) target and at least one
transport format selected for the transport channel.
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. The
device of claim 15, wherein the controller is
operative to increase the 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 data
block received in the current update interval are good
data blocks, wherein the down step indicates an amount
of adjustment to the SIR target per frame, and wherein
the adjustment duration indicates the number of frames
for which to apply the adjustment to the SIR target.
17. The device of claim 16, wherein the adjustment
duration indicates the 



number of frames covered by a longest block duration
among the at least one data block and for which an
adjustment to the SIR target has not been made
previously. 18. The device of claim 6, further
comprising:a transmit power control (TPC) processor
operative to compare a received SIR for the data
transmission against the SIR target and provide TPC
commands used to adjust transmit power for the data
transmission. 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 least 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
increasing a signal quality (SIR) target if any one of
the at least one data block received in the current
update interval is an erased data block; and means for
decreasing the SIR target if all of the at least one
data block received in the current update interval are
good data blocks, wherein the SIR target is used for
power control of data transmission on the plurality of
transport channels. 21. A processor readable media for
storing instructions operable in a wireless device 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; determine 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; increase a signal quality (SIR)
target if any one of the at least one data block
received in the current update interval is an erased
data block; and decrease the SIR target if all of the
at least one data block received in the current update
interval are good data blocks, wherein the SIR target
is used for power control of data transmission on the
plurality of transport channels. 22. A method of
adjusting a signal quality (SIR) target used for power



control of a data transmission in a wireless
communication system, comprising: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; 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; increasing the SIR target if any
one of the at least one data block received in the
current update interval is an erased data block; and
decreasing the SIR target if all of the at least one
data block received in the current update interval are
good data blocks. 23. 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 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, decrease the 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
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, wherein the SIR target is used
for power control of data transmission on the
plurality of transport channels. 24. 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; 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
increasing a signal quality (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; means for decreasing the 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; andmeans for 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, wherein the SIR target is used for power
control of data transmission on the plurality of
transport channels. 25. A method of adjusting a signal
quality (SIR) target used for power control of a 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; increasing
the 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 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. 


