
[0001] APPARATUSAND METHODS FOR DETERMINATION O GAIN
FACTORSFOR WIRELESS COMMUNICATIONTRANSMISSION POWER
[0002] FIELD OF INVENTION [0003] The present invention
relates to apparatus and methods for wireless
communication transmission power control, particularly
for communication systems that implement wireless
communications between wireless transmit receive units
(WTRUs) using multiple channels that are concurrently
transmitted. Determination of gain factors and
adjustments for physical channel reconfiguration in
the context of transmission power control are
addressed. [0004] BACKGROUND [0005] Wireless
communication systems are well known in the art.
Generally, such systems comprise communication
stations, i.e. wireless transmit/receive units
(WTRUs), which transmit and receive wireless
communication signals between each other. Depending
upon the type of system, communication stations
typically are one of two types: base stations or
subscriber WTRUs, which include mobile units. [0006]
In order to provide global connectivity for wireless
systems, standards have been developed and are being
implemented. One current standard in widespread use is
known as Global System for Mobile Telecommunications
(GSM). This is considered as a so-called Second
Generation mobile radio system standard (2G) and was
followedb y its revision (2.5G). GPRS (General Packet
Radio Service) and EDGE (Enhanced Data rates for
Global Evolution) are examples of .5G technologies
that offer relatively high speed data service on top
of (2G) GSM networks. Each one of these standards
sought to improve upon the prior standard with
additional features and enhancements. In January 1998,
the European Telecommunications Standard Institute -
Special Mobile Group (ETSI SMG) agreedon a radio
access scheme for Third Generation Radio Systems
called Universal Mobile Telecommunications Systems
(UMTS). To further implement the UMTS standard, the
Third Generation Partnership 



Project (3GPP) was formed in December 1998. 3GPP
continues to work on a -1-common third generational
mobile radio standard. [0007] A typical UMTS system
architecture in accordance with current 3GPP
specifications is depicted in Figure 1. The UMTS
network architecture includes a Core Network (CN)
interconnected with a UMTS Terrestrial Radio Access
Network (UTRAN) viaan interface known as Iu which is
defined in detail in the current publicly available
3GPP specification documents. The UTRAN is configured
to provide wireless telecommunication services to
users through wireless transmit receive units (WTRUs),
known as User Equipments (UEs) in 3GPP, via a radio
interface known as Uu. The UTRAN has one or more Radio
Network Controllers (RNCs) and base stations, known as
Node Bs in 3GPP, which collectively provide for the
geographic coverage for wireless communications with
UEs. One or more NodeBs are connected to each RNC via
an interface known as Iub in 3GPP. The UTRAN may have
several groups of Node Bs connected to different RNCs;
two are shown in the example depicted in Figure 1.
Where more than one RNC is provided in a UTRAN,
inter-RNC communication is performed via an Iur
interface. [0008] Communications external to the
network components are performed by the Node Bs on a
user level via the Uu interface and the CN on a
network level via various CN connections to external
systems. [0009] A CN is responsible for routing
information to its correct destination. For example,
the CN may route voice traffic from a UE that is
received by the UMTS via one of the Node Bs to a
public switched telephone network (PSTN) or packet
data destined for the Internet. In 3GPP, the CN has
six major components: 1) a serving General Packet
Radio Service (GPRS) support node; 2) a gateway GPRS
support node; 3) a border gateway; 4) a visitor
location register; 5) a mobile services switching
center; and 6) a gateway mobile services switching
center. The serving GPRS support node provides access
to packet switched domains, such as the Internet. The
gateway GPRS support node is a 



gateway node for connections to other networks. All
data traffic going to other operator's networks or the
internet goes through the gateway GPRS support node.
The border gateway acts as a firewall to prevent
attacks by intruders -2-outside the network on
subscribers within the network realm. The visitor
location register is a current serving networks 'copy'
of subscriber data needed to provide services. This
information initially comes from a database which
administers mobile subscribers. The mobile services
switching center is in charge of 'circuit switched'
connections from UMTS terminals to the network. The
gateway mobile services switching center implements
routing functions required based on current location
of subscribers. The gateway mobile services switching
center also receives and administers connection
requests from subscribers from external networks.
[0010] The RNCs generally control internal functions
of the UTRAN. The RNCs also provides intermediary
services for communications having a local component
via a Uu interface connection with a Node B and an
external service component via a connection between
the CN and an external system, for example overseas
calls made from a cell phone in a domestic UMTS.
[0011] Typically a RNC oversees multiple base
stations, manages radio resources within the
geographic area of wireless radio service coverage
serviced by the Node Bs and controls the physical
radio resources for the Uu interface. In 3GPP, the Iu
interface of an RNC provides two connections to the
CN: one to a packet switched domain and the other to a
circuit switched domain. Other important functions of
the RNCs include confidentiality and integrity
protection. [0012] In general, the primary function of
base stations, such as Node Bs, is to provide a radio
connection between the base stations' network and the
WTRUs. Typically a base station emits common channel
signals allowing nonconnected WTRUs to become
synchronized with the base station's timing. In 3GPP,
a Node B performs the physical radio connection with
the UEs. The Node B receives signals over the Iub
interface from the RNC that control the radio 



signals transmitted by the Node B over the Uu
interface. The Uu radio interface of a 3GPP
communications system uses Transport Channels (TrCH)
for transfer of user data and signaling between UEs
and Node Bs. The channels are generally designated as
Shared Channels, i.e. channels concurrently available
to -3-more than one UE, or dedicated channels (DCHs)
which are assigned for use with a particular UE during
a wireless communication. [0013] In many wireless
communication systems, adaptive transmission power
control algorithms are used to control the
transmission power of WTRUs. In such systems, many
WTRUs may share the same radio frequency spectrum.
When receiving a specific communication, all other
communications transmitted on the same spectrum cause
interference to the specific communication. As a
result, increasing the transmission power level of one
communication degrades the signal quality of all other
communications within that spectrum. However, reducing
the transmission power level too far results in
undesirable received signal quality, such as measured
by signal to interference ratios (SIRs) at the
receivers. [0014] Various methods of power control for
wireless communication systems are well known in the
art. An example of an open loop power control
transmitter system for a wireless communication system
is illustrated in Figure 2. The purpose of such
systems is to rapidly vary transmitter power in the
presence of a fading propagation channel and
time-varying interference to minimize transmitter
power while insuring that data is received at the
remote end with acceptable quality. [0015] In
communication systems such as Third Generation
Partnership Project ( GPP) Time Division Duplex (TDD)
and Frequency Division Duplex (FDD) systems, multiple
shared and dedicated channels of variable rate data
are combined for transmission. In 3GPP wideband CDMA
(WCDMA) systems, power control is used as a link
adaptation method. Dynamic power control is applied
for dedicated physical channels (DPCH), such that the
transmit power of the DPCHs 



is adjusted to achieve a quality of service (QoS)
witha minimum transmit power level, thus limiting the
interference level within the system. [0016] One
conventional approach for power control is to divide
transmission power control into separate processes,
referred to as outer loop power control (OLPC) and
inner loop power control (ILPC). The power control
system is generally referred to as either open or
closed dependent upon whether -4-the inner loop is
open or closed. Typically for 3GPP systems for uplink
communications, the outer loops of both types of
systems are closed loops. The inner loop in an example
WCDMA open loop typeof system illustrated in Figure 2
is an open loop. [0017] In outer loop power control,
the power level of a specific transmitter is typically
based on a target, such as a target SIR value. As a
receiver receives the transmissions, the quality of
the received signal is measured. In 3GPP systems, the
transmitted information is sent in units of transport
blocks (TBs) and the received signal quality can be
monitored on a block error rate (BLER) basis. The BLER
is estimated by the receiver, typically by a cyclic
redundancy check (CRG)of the data. This estimated BLER
is compared t o a target quality requirement, such a
target BLER, representative of QoS requirements for
the various types of data services on the channel.
Based on the measured received signal quality, a
target SIR adjustment control signal is generated and
the target SIR is adjusted in response to these
adjustment control signals. [0018] In inner loop power
control, the receiver comparesa measurement of the
received signal quality, such as SIR, to a threshold
value. If the SIR exceeds the threshold, a transmit
power command (TPC) to decrease the power level is
sent. If the SIR is below the threshold, a TPC to
increase the power level is sent. Typically, the TPC
is multiplexed with data in a dedicated channel to the
transmitter. In response to received TPC, the
transmitter changes its transmission power level.
[0019] Conventionally, the outer loop power control
algorithm in a 3GPP 



system sets an initial target SIR for each coded
composite transport channel (CCTrCH) based on a
required target BLER, using a fixed mapping between
BLER and SIR, assuming a particular channel condition.
A CCTrCH is commonly employed for transmitting various
services on a physical wireless channel by
multiplexing several transport channels (TrCHs), each
service on its own TrCH. In order t o monitor the BLER
level on a CCTrCH basis, a reference transport channel
(RTrCH) may be selected among the transport channels
multiplexed on the considered CCTrCH. -5-[0020] Uplink
power control for dedicated channels transmitted by
WTRUs in a 3GPP system typically consists of a closed
outer loop and an open inner loop such as is the
example illustrated in Figure 2. The closed outer loop
is responsible for determination of a SIR target for
the uplink transmission made by a particular WTRU. The
initial value of SIR target is determined by a
Controlling RNC (C-RNC), and then can be adjusted by a
Serving RNC (S-RNC) based on measurement of uplink
CCTrCH quality. The S-RNC then sends the update of the
SIR target to the WTRU. The open inner loop calculates
the uplink transmit power by the WTRU measuring the
serving cell's P-CCPCH received signal code power
(RSCP) every frame and calculating pathloss between
the Node B and the WTRU. Based on the pathloss and the
UTRAN signaled values of SIR target and UL Timeslot
interference signal code power (ISCP) of the UL
CCTrCH, the WTRU calculates the transmit power of a
dedicated physical channel (PDPCH). [002 ] Each DPCH
(DPCHi) of the CCTrCH is then separately weighted by a
weight factor gi which compensates for the different
spreading factors used by the different DPCHs. The
DPCHs in each timeslot are then combined using complex
addition. [0022] After combination of physical
channels, the CCTrCH gain factor bis applied. The gain
factor compensates for differences in transmit power
requirements for different TFCs assigned to the
CCTrCH: each TFC represents a 



different combination of data from each of the
transport channels of the Coded Composite Transport
Channel (CCTrCH). Each combination can result in a
different amount of repetition or puncturing applied
to each TrCH in the CCTrCH. Since
puncturing/repetition affects the transmit power
required to obtain a particular signal to noise ratio
(Eb/N0), the gain factor applied depends on the TFC
being used, i.e. each TFC of the CCTrCH has its own
gain factor. The value for gain factor bj applies to
the jth TFC of the CCTrCH. This process is illustrated
conceptually in Figure 3 where, for example, the
dedicated channels DPCHl and DPCH2 carry data of the
jth TFC of TrCHs. [0023] The bj value can be
explicitly signaled t o the WTRU for each TFCj, -6-or
the radio resource control (RRC)in the RNC can
indicate that the UE should calculate b for each TFC
based on an explicitly signaled value of a reference
TFC. This calculation is conventionally done based on
the rate matching parameters and the number of
resource units needed by the given TFCj and the
reference TFC, where a resource unit is defined, for
example, as one SF16 code. For physical channel
configurations with SF 16 codes only, the number of
resource units (RUs) is equal to the number of codes.
For configurations with codes that are not all SF 16,
the number of RUs is the equivalent number of SF 16
codes. Equivalency for each of the spreading factors
is as follows: SF8 code= 2 RUs, 1 SF4 code 4 RUs, 1
SF2 code = 8 RUs, 1 SF 1 code = 16 RUs. [0024] The
first method is referred t o as "signaled gain
factors" and the second as "computed gain factors".
[0025] The conventional method for a subscriber WTRU
to calculate b factors based on a reference TFC is
provided is as follows: [0026] Let bref denote the
signaled gain factor for the reference TFC and bj
denote the gain factor used for the j-th TFC. [0027]
Define the variable: K = xN i where RMi is the
semi-static rate matching attribute for transport
channel 



i,Ni is the number of bits output from the radio frame
segmentation block for transport channel i and the sum
is taken over all the transport channels i in the
reference TFC. [0028] Similarly, define the variable K
= xN i where the sum is taken over all the transport
channels i in the j-th TFC. [0029] Moreover, define
the variable L = SF where SFi is the spreading factor
of DPCHi and the sum is taken over all DPCH i used in
the reference TFC. [0030] Similarly, define the
variable = - where the sum is taken over all DPCH i
used in the j-th TFC. -7-[003 ] The gain factor bj for
thej-th TFC is then conventionally computed as: [0032]
Instead of sending a reference TFC, the values of the
gain factor for each TFC can be determined in the RNC
and sent to the WTRU. However, the current standards
do not define howto determine the signaled gain factor
values that are to be sent to the WTRUs. The inventors
have recognized that the calculation of gain factors
for TFCs can be improved by making them proportional
to the gain factor applicable to a reference TFC. This
improvement has applicability for both "signaled gain
factors" and "computed gain factors". [0033] Another
problem arising in conventional system relates to
uplink power control maintenance during
reconfiguration. When physical channel reconfiguration
changes the spreading factors used for a CCTrCH,
puncturing/repetition for each TFC may be different
before and after the reconfiguration. Since
conventionally the gain factors depend on the relative
puncturing/repetition among the TFCs, the gain factors
used before reconfiguration may be misaligned with the
puncturing/repetition after reconfiguration. 



[0034] The inventors have recognized that this leads
to the need for power control to re-converge based on
the new puncturing/repetition of the TFCs. If new gain
factors are computed or selected whichdo not result in
the same output power levels after reconfiguration
relative to puncturing/repetition, reconvergence is
required. To reduce the need for re-convergence, the
inventors have recognized that it would be
advantageous to:  select a reference TFC and a
reference gain factor value which will be appropriate
before and after reconfiguration;  select a new
reference TFC to use after reconfiguration (reference
gain factor remains the same before and after
reconfiguration);  select a new reference gain factor
to use after reconfiguration (reference TFC remains
the same before and after reconfiguration); and/or -8-
select a new SIR target to use after reconfiguration.
[0035] SUMMARY [0036] Apparatus and methods for
determination of gain factors for wireless
communication transmission power control are provided.
Preferably, implementation is in conjunction with
communication systems in which wireless communications
are conducted between wireless transmit receive units
(WTRUs) using multiple channels that are concurrently
transmitted. [0037] In one aspect of the invention, a
method of transmission power control for a WTRU that
transmits signals in a forward composite channel
carrying data in a selected combination of channels is
provided where the WTRU is configured to make forward
channel power adjustments as a function of target
metrics computed based on the data signals as received
over the forward channel. A reference gain factor bref
is determined for a reference combination of channels.
A combination of channels is selected for data
transmission on the forward composite channel. When
the selected combination of channels is not the same
as the reference combination of channels, a gain
factor b for the selected combination of channels is
computed such that the gain factor b for the selected 



combination of channels is proportional to the
reference gain factor bref. The gain factor b for the
selected combination of channels is then applied in
making forward channel power adjustments to the
forward composite channel when transmitting data
signals on the forward composite channel using the
selected combination of channels. [0038] Preferably,
the WTRU is configured for use in a code division
multiple access (CDMA) system, the data channels are
transport channels (TrCHs), the composite channel is
an uplink coded composite transport channel (CCTrCH)
and a transport format combination (TFC) is associated
with each of a set of predefined format channel
combinations of the CCTrCH where one of the format
channel combinations is the reference combination of
channel, TFCref. In such case, a jth combination of
channels TFCj is selected for data transmission on the
forward composite channel and a gain factor /?jis
computed for the selected -9-combination of channels
such that: . The gain factor /?j can be computed by
the WTRU or outside of the WTRU in which case it is
signaled to the WTRU. In the latter case, the gain
factor is preferably quantized before being signaled
to the WTRU. [0039] For implementation, a WTRU is
provided that has a transmitter, receiver and an
associated processor. The transmitter is preferably
configured to transmit signals in a forward composite
channel carrying communication data in a selected
combination of channels. The receiver is preferably
configured to receive target metric data computed
based on the communication data signals as received
over the forward channel. The processor associated is
operatively with the transmitter and is preferably
configured to make forward channel power adjustments
as a function of received target metric data. The
processor is preferably configured to apply a gain
factor for transmitter power control for a combination
of channels that is selected for data transmission on
the forward composite channel such that when the
selected combination of channels is not the same as a
reference combination of channels, the gain factor is
computed for the 



selected combination of channels such that the gain
factor for the selected combination of channels is
proportional to a reference gain factor determined for
the reference combination of channels. [0040]
Preferably, the WTRU is configured for use in a code
division multiple access (CDMA) system wherein the
data channels are transport channels (TrCHs), the
composite channel is an uplink coded composite
transport channel (CCTrCH) and a transport format
combination (TFC) is associated with each of a set of
predefined format channel combinations of the CCTrCH
where one of the format channel combinations is the
reference combination of channel, TFCref, having a
reference gain factor ySref and a jth combination of
channels TFCj is the selected channel combination for
data transmission on the forward composite channel. In
such case, the processor is preferably configured to
apply and compute a gain factor for the selected
combination of channels TFCj such [0041] The invention
includes the provision of a WTRU configured to assist
-10-i transmission power control for a transmitting
unit that transmits signals in a forward composite
channel carrying communication data in a selected
combination of channels where the transmitting unit is
configured to make forward channel power adjustments
as a function gain factors determined by the WTRU.
Such a WTRU preferably has a receiver configured to
receive communication signals transmitted by the
transmitting unit in a selected combination of
channels on the forward composite channel along witha
processor and a transmitter. The processor is
preferably configured to computed a gain factor b for
the selected combination of channels received on the
forward composite channel such that the gain factor b
is determined to be a reference gain factor /?ref
where the selected combination of channels is a
reference combination of channels or is otherwise
computed to be proportional to the reference gain
factor /?ref. The transmitter is preferably configured
to transmit data reflective of the gain factor /?to
the transmitting unit to enable the transmitting unit
to make forward channel power adjustments based
thereon. 



Where the transmitting unit is configured to make
forward channel power adjustments as a function of
target metrics computed by the WTRU, the WTRU
preferably has a processor configured to computed
target metrics based on the data signals as received
over the forward channel that is operatively
associated with the WTRU's transmitter such that
computed target metric data is transmitted to the
transmitting unit to enable the transmitting unit to
make forward channel power adjustments based thereon.
[0042] Such a WTRUis preferably configured as a
network station for use in a code division multiple
access (CDMA) system where the data channels are
transport channels (TrCHs), the composite channel is
an uplink coded composite transport channel (CCTrCH)
and a transport format combination (TFC) is associated
with each of a set of predefined format channel
combinations of the CCTrCH where one of the format
channel combinations is the reference combination of
channel, TFCref. In such case, the network station's
processor is preferably configured to compute a gain
factor for the selected combination of channels such
that when a jth combination of channels TFCj is the
selected -11-channel combination used by the
transmitting unit for data transmission on the forward
composite channel, where TFCj is not TFCref, a gain
factor b is computed for the selected combination of
channels such that: b =Xx . Preferably, the processor
is configured to quantize the gain factor /?j and the
transmitter is configured to transmit the quantized
gain factor /?j to the transmitting unit. [0043]
Another aspect of the invention provides, a method of
transmission power control for a WTRU that transmits
communication signals in a forward composite channel
carrying data in a selected combination of channels
with respect to a selected physical transmission
configuration of the forward composite channel.
Communication signals are transmitted in the forward
composite channel in a selected combination of
channels with respect to a first physical transmission
configuration of the forward composite channel. A
reference 



combination of channels is determined with respect to
the first physical transmission configuration of the
forward composite channel. A gain factor b is applied
to the transmission of communication signalsin the
selected combination of channels with respect to the
first physical transmission configuration of the
forward composite channel where the gain factor b is
determined based on spreading factors of the selected
combination of channels and the reference combination
of channels with respect to the first physical
transmission configuration of the forward composite
channel. The transmission of communication signals in
the forward composite channel is reconfigured to
transmit the signals in a selected combination of
channels with respect to a second physical
transmission configuration of the forward composite
channel. A reference combination of channels is
determined with respect to the second physical
transmission configuration of the forward composite
channel. A gain factor b is applied to the
transmission of communication signals in the selected
combination of channels with respect to the second
physical transmission configuration of the forward
composite channel where the gain factor b is
determined based on spreading factors of the selected
combination of channels and the reference combination
of channels with respect to the second physical
-12-transmission configuration of the forward
composite channel. [0044] Where the WTRU is configured
for use in a code division multiple access (CDMA)
system, the data channels are transport channels
(TrCHs) that may have different spreading factors for
different physical configurations of the composite
channel, the composite channel is an uplink coded
composite transport channel (CCTrCH) and a transport
format combination (TFC) is associated with each of a
set of predefined format channel combinations of the
CCTrCH defined for all physical configurations, the
reference combination of channels with respect tothe
first physical transmission configuration of the
forward composite channel is preferably determined to
be one of set of predefined format channel
combinations, TFCrefl, that has an associated gain
factor ySrefl. The reference 



combination of channels with respect to the second
physical transmission configuration of the forward
composite channel is preferably determined tobe one of
set of predefined format channel combinations,
TFCref2, that has an associated gain factor /?ref2.
[0045] Where a common TFC that yields similar
puncturing/repetition for the first and second
physical channel configurations is identified, the
common TFC is preferably determined to be the
reference channel combination TFCrefl and also the
reference channel combination TFCref2 and the gain
factor /?ref2is selected to equal the gain
factor/frefl. As one alternative, reference channel
combination TFCref2 can be determined by identifying a
TFC that has similar puncturing/repetition for the
second physical channel configuration as compared with
puncturing/repetition of reference channel combination
TFCrefl with respect to the first physical channel
configuration and the gain factor bte2 is then
selected t o equal the gain factor/ refl. As another
alternative, the reference channel combination TFCref2
can be selected to be the same TFC as reference
channel combination TFCrefl and the gain factor
/?ref2is then selected based on the gain factor/frefl
and spreading factor changes in the reference channel
combination from the first physical configuration to
the second physical configuration of the forward
composite channel. [0046] Preferably, a jth
combination of channels TFCj is selected for data
-13-transmission with respect to the first physical
transmission configuration on the forward composite
channel and a gain factor is applied thatis computed
for the selected combination of channels such that:
/?j=X */?refl whereXis based upon spreading factors of
TFCj and TFCrefl with respect to the first physical
transmission configuration of the forward composite
channel. Also, a kth combination of channels TFCk is
preferably selected for data transmission with respect
to the second physical transmission configuration on
the forward composite channel and a gain factor b is
applied that is computed for the selected combination
of channels such that: bk =X' * re whereX is based
upon 



spreading factors of TFCk and TFCref2 with respect to
the second physical transmission configuration of the
forward composite channel. [0047] For implementation,
a WTRUis provided that has a transmitter, receiver and
an associated processor. The transmitter is configured
to transmit communication signals in a forward
composite channel carrying data in a selected
combination of channels with respect toa selected
physical transmission configuration of the forward
composite channel. The processor is preferably
configured to make forward channel power adjustments
as a function of target metrics computed based on the
data signals as received over the forward channel in
conjunction with applying a gain factor based on a
reference combination of channels with respect to the
selected physical transmission configuration of the
forward composite channel. The transmitter is
preferably further configured to reconfigure the
transmission of communication signalsin the forward
composite channel from transmission in a first
selected combination of channels with respect to a
first physical transmission configuration of the
forward composite channel to transmission in a second
selected combination of channels with respect to a
second physical transmission configuration of the
forward composite channel. The processor is preferably
further configured to compute and apply a gain factor
to the transmission of communication signals in a
selected combination of channels with respect to the
respective physical transmission configuration of the
forward composite channel such that the gain factor is
determined based on spreading factors of the selected
combination and a -14-reference combination of
channels with respect to the respective physical
transmission configuration of the forward composite
channel. [0048] Preferably, such a WTRU is configured
for use in a code division multiple access (CDMA)
system where the data channels are transport channels
(TrCHs) that may have different spreading factors for
different physical configurations of the composite
channel, the composite channel is an uplink coded
composite transport channel (CCTrCH) and a transport
format combination 



(TFC) is associated with each of a set of predefined
format channel combinations of the CCTrCH defined for
all physical configurations. In such case the
processor is preferably configured to select a
reference combination of channels, TFCrefl, with
respect to the first physical transmission
configuration of the forward composite channel from
the set of predefined format channel combinations,
that has an associated gain factor b e and a reference
combination of channels, TFCref2, with respect to the
second physical transmission configuration of the
forward composite channel from the set of predefined
format channel combinations that has an associated
gain factor bve?2. [0049] The processor can be
configured to identify a common TFC that yields
similar puncturing/repetition for the first and second
physical channel configurations and to select the
common TFC as the reference channel combination
TFCrefl and also the reference channel combination
TFCref2 and to select the gain factor /2ref2to equal
the gain factorySrefL. The processor can be configured
to select the reference channel combination TFCref2 by
identifying a TFC that has similar
puncturing/repetition for the second physical channel
configuration as compared with puncturing/repetition
of reference channel combination TFCrefl with respect
to the first physical channel configuration and to
select the gain factor br t o equal the gain
factor/?refl. The processor can be configured to
select the reference channel combination TFCref2 to be
the same TFC as the reference channel combination
TFCrefl and to compute the gain factor b e based on
the gain factor/frefl and spreading factor changes in
the reference channel combination from the first
physical configuration to the second physical
configuration of the forward composite channel. Where
one of the -15-format channel combinations is a
selected reference combination of channel, TFCref, and
a jth combination of channels TFCj is the selected
channel combination for data transmission on the
forward composite channel, the processor is preferably
configured to apply and compute a gain factor for the
selected combination of channels TFCj such that: =X xb
. 



[0050] An alternative method is provided for a WTRU
that transmits communication signals in a forward
composite channel carrying data in a selected
combination of channels with respect toa selected
physical transmission configuration of the forward
composite channel where the WTRUis configuredto make
forward channel power adjustments as a function of
target metrics computed based on the data signals as
received over the forward channel in conjunction with
applying a gain factor based on a reference
combination of channels with respect to the selected
physical transmission configuration of the forward
composite channel. A reference combination of channels
is determined with respect to the forward composite
channel. Communication signals are transmitted in the
forward composite channel in a selected combination of
channels with respect to a first physical transmission
configuration of the forward composite channel. The
reference combinationof channelsof the forward
composite channel is used for determining a gain
factor to apply to the transmission of communication
signals in the selected combination of channels with
respect to the first physical transmission
configuration of the forward composite channel.
Forward channel power adjustments are made as a
function of target metrics computed based on the data
signals as received over the forward channel with
respect to the first physical transmission
configuration of the forward composite channel. The
transmission of communication signals in the forward
composite channel are reconfigured to transmit the
signals in a selected combination of channels with
respect to a second physical transmission
configuration of the forward composite channel in
conjunction with adjusting the forward channel
transmission power based on an updated target metric
computed as a function of spreading factor changes in
the reference channel combination from the first
physical configuration to the second physical
-16-configuration of the forward composite channel.
The reference combination of channels with respect to
the second physical transmission configuration of the
forward composite channel is used for determining a
gain factor to apply to the 



transmission of communication signals in the selected
combination of channels with respect to the second
physical transmission configuration of the forward
composite channel. [O051] Where the WTRU is configured
for use in a code division multiple access (CDMA)
system, the data channels are transport channels
(TrCHs) that may have different spreading factors for
different physical configurations of the composite
channel, the composite channel is an uplink coded
composite transport cliannel (CCTrCH), a transport
format combination (TFC)is associated with each of a
set of predefined format channel combinations of the
CCTrCH defined for all physical configurations and
Signal to Interference Ratio (SIR) metrics of the
transmitted communication signals as received are used
to compute a target SIR vxpon which forward channel
power adjustments are based, the reference combination
of channels of the forward composite channel is
preferably determined to be one of the set of
predefined format channel combinations, TFCref, that
has an associated gain factor /fref and the updated
target metric nsed in adjusting the forward channel
transmission power in conjunction with reconfiguration
is an updated target SIR. The updated target SIR,
SIR_targetnew, is preferably computed such that
SIR_target = SIR_target+ 0 log where SIR_targetoid is
the most recently used target metric for making
forward channel power adjustments with respect to the
first physical transmission configuration of the
forward composite channel; - v -SF where SFi is a
spreading factor of a dedicated physical channel
-17-(DPCH) i with respect to the first physical
configuration and the sum is taken over all DPCH i
used in TFCref; and L - Y 



where SFi is a spreading factor of a dedicated
physical channel (DPCH) i with respect to the second
physical configuration and the sum is taken over all
DPCH i used in TFCref. [0052] For implementation of
such alternate method, a WTRUis provided that has a
transmitter, receiver and an associated processor. The
transmitter is configured to transmit communication
signals in a forward composite channel carrying data
in a selected combination of channels with respect to
a selected physical transmission configuration of the
forward composite channel. The processor is preferably
configuredto make forward channel power adjustmentsas
a function of target metrics computed based on the
communication signals as received over the forward
channel in conjunction with applying a gain factor
based on a reference combination of channels with
respect to the selected physical transmission
configuration of the forward composite channel. The
transmitter is preferably further configured to
reconfigure the transmission of communication signals
in the forward composite channel from transmission in
a first selected combination of channels with respect
to a first physical transmission configuration of the
forward composite channelto transmissionin a second
selected combination of channels with respect to a
second physical transmission configuration of the
forward composite channelin conjunction with the
processor adjusting the forward channel transmission
power based on an updated target metric computed as a
function of spreading factor changes in the reference
channel combination from the first physical
configurationto the second physical configuration of
the forward composite channel. The processor can be
further configured to use the reference combination of
channels of the forward r composite channel for
determining a gain factor /?to apply to the
transmission of communication signals in selected
combination of channels of the forward composite
channel. -18-[0053] Preferably, such a WTRU is
configured for use in a code division 



multiple access (CDMA) system where the data channels
are transport channels (TrGHs) that may have different
spreading factors for different physical
configurations of the composite channel, the composite
channel is an uplink coded composite transport channel
(CCTrCH), a transport format combination (TFC)is
associated with each of a set of predefined format
channel combinations of the CCTrCH defined for all
physical configurations, the reference combination of
channels of the forward composite channel, TFCref, is
one of the set of predefined format channel
combinations and has an associated gain factor br and
where Signal to Interference Ratio (SIR) metrics of
the transmitted communication signals as received are
used to compute a target SIR upon which forward
channel power adjustments are based. The processor is
then preferably configured t o use an updated target
SIR as the updated target metric used in adjusting the
forward channel transmission power in conjunction with
transmission reconfiguration. The processor can be
configured such that, when a jthcombination of
channels TFCj is selected for data transmission with
respect to a current physical transmission
configuration on the forward composite channel, a gain
factor /?jis computed and applied for the selected
combination of channels such tliat: = X *bref where X
is based upon spreading factors of TFCj and TFCref
with respect to the current physical transmission
configuration of the forward composite channel. [0054]
Other objects and advantages of the present invention
will be apparent to persons skilled in the art from
the following description and accompanying drawings.
[0055] BRIEF DESCRIPTION OF THE DRAWING(S) [0056]
Figure 1 is a schematic diagram of a typical CDMA
system in accordance with current 3GPP specifications.
[0057] Figure 2 is a schematic diagram of an open loop
power control system for a wireless communication
system which implements outer loop power control via a
target SIR metric that can be configured in accordance
with the 



-19-teachings of the present invention. [0058] Figure
3 is a schematic illustration of a conventional
combinationof physical channels carrying data for the
TrCHs of a jth TFC to which a CCTrCH gain factor is
applied. [0059] Figure 4 is a table of Gain Factors
for a first example for a first configuration,
Physical Configuration 1. [0060] Figure 5 is a table
of Gain Factors for the first example for a second
configuration, Physical Configuration 2. [0061] Figure
6 is a comparative graph of Gain Factors when Using
TFC3 as a Reference for the first example. [0062]
Figure 7 is a comparative graph of Gain Factor as a
Function of Puncturing/Repetition when Using TFC4 as a
Reference TFC, bre = 1 for a second example. [0063]
Figure 8 is a comparative graph of Gain Factors as a
Function of Puncturing/Repetition when Using TFClO as
a Reference TFC, /fref = 1 for a third example. [0064]
Figure 9 is a table of Gain Factors for the second and
third examples for Physical Configuration 1. [0065]
Figure 10 is a table of Gain Factors for the second
and third examples for Physical Configuration 2.
[0066] Figure 11 is a comparative graph of Gain Factor
as a Function of Puncturing/Repetition when Using TFC3
as a Reference for Physical Configuration 1 and TFC6
as a Reference for Physical Configuration 2 for a
fourth example. [0067] Figure 12 is a table of Gain
Factors for the fourth example for Physical
Configuration 2. [0068] Figure 13 is a comparative
graph of Gain Factor as a Function of
Puncturing/Repetition when Using TFC3 as a Reference
for Physical Configuration 1 and Physical
Configuration 2 and /?ref,new computed from 



/?ref,old for a fifth example. [0069] Figure 14 is a
table of Gain Factors for the fifth example for
-20-Physical Configuration 2. [0070] DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT(S) [0071]
Although the features and elements of the present
invention are described in the preferred embodiments
in particular combinations, each feature or element
can be used alone (without the other features and
elements of the preferred embodiments) or in various
combinations with or without other features and
elements of the present invention. [0072] The present
invention is described with reference to the drawing
figures wherein like numerals represent like elements
throughout. The terms base station, wireless
transmit/receive unit (WTRU) and mobile unit are used
in their general sense. The term base station as used
herein includes, but is not limited to, a base
station, Node-B, site controller, access point, or
other interfacing device in a wireless environment
that provides WTRUs with wireless access t o a network
with which the base station is associated. [0073] The
term WTRU as used herein includes, but is not limited
to, user equipment (UE), mobile station, fixed or
mobile subscriber unit, pager, or any other type of
device capable of operating in a wireless environment.
WTRUs include personal communication devices, such as
phones, video phones, and Internet ready phones that
have network connections. In addition, WTRUs include
portable personal computing devices, such as PDAs and
notebook computers with wireless modems that have
similar network capabilities. WTRUs that are portable
or can otherwise change location are referred toas
mobile units. Generically, base stations are also
WTRUs. [0074] Although the preferred embodiments are
described in conjunction with a third generation
partnership program (3GPP) code division multiple
access (CDMA) system utilizing the time division
duplex (TDD) mode, the embodiments are applicable to
any wireless communication system that utilizes 



multiple concurrent channels with dynamically
controlled transmission power. Additionally, the
embodiments are applicable toCDMA systems,in general,
such as frequency division duplex (FDD) mode of a 3GPP
CDMA system. -21-[0075] Conventional power control
methods for wireless systems such as 3GPP utilize
so-called inner and outer loops. The power control
system is referred to as either open or closed
dependent upon whether the inner loop is open or
closed. [0076] Pertinent portions of an open loop
power control system having a "transmitting"
communication station 10 and a "receiving"
communication station 30 are shown in Figure 2. Both
stations 10, 30 are transceivers. Typically one is a
base station, called a Node B in 3GPP, and the other a
type of WTRU, called a user equipment UE in 3GPP. For
clarity, only selected components are illustrated and
the invention is described in terms of a preferred
3GPP system, but the invention has application to
wireless communication systems in general, even such
systems that perform ad hoc networking where WTRUs
comnvunicate between themselves. Power control is
important to maintain quality signaling for multiple
users without causing excessive interference. [0077]
Th.e transmitting station 10 includes a transmitter 11
having a data line 12 which transports a user data
signal for transmission. The user data signal is
provided with a desired power level which is adjusted
by applying a transmit power adjustment from an output
13 of a processor 15 to adjust the transmission power
level. The user data is transmitted from an antenna
system 14 of the transmitter 11. [0078] A wireless
radio signal 20 containing the transmitted data is
received by the receiving station 30 via a receiving
antenna system 31. The receiving antenna system will
also receive interfering radio signals 21 which impact
on the quality of the received data. The receiving
station 30 includes an interference power measuring
device 32 to which the received signal is input 



which device32 outputs measured interference power
data. The receiving station 30 also includes a data
quality measuring device 34 into which the received
signal is also input which device 34 produces a data
quality signal. The data quality measuring device 34
is coupled with a processing device36 which receives
the signal quality data and computes target signal to
interference ratio (SIR) -22-data based upon a user
defined quality standard parameter received through an
input 37. [0079] The receiving station 30 also
includes a transmitter 38 which is coupled with the
interference power measuring device 32 and the target
SIR generating processor 36. The receiving station's
transmitter 38 also includes inputs 40, 41, 42 for
user data, a reference signal, and reference signal
transmit power data, respectively. The receiving
station 30 transmits its user data and the control
related data and references signal via an associated
antenna system 39. [0080] The transmitting station 10
includes a receiver16 andan associated receiving
antenna system 17. The transmitting station's receiver
16 receives the radio signal transmitted from the
receiving station 30 which includes the receiving
station's user data 44 and the control signal and data
45 generated by the receiving station 30. [0081] The
transmitting station's transmitter's processor 15 is
associated with the transmitting station's receiver 16
in order to compute a transmit power adjustment. The
transmitter also includes a device 18 for measuring
received reference signal power which device 18 is
associated with path loss computing circuitry 19.
[0082] I n order to compute the transmit power
adjustment, the processor 15 receives data from a
target SIR data input 22 which carries the target SIR
data generated by the receiver station's target SIR
generating processor 36, an interference power data
input 23 which carries the interference data generated
by the receiving station's interference power
measuring device 32, anda path loss 



data input 24 which carries a path loss signal that is
the output of the path loss computing circuitry 19.
The path loss signal is generated by the path loss
computing circuitry 19 from data received via a
reference signal transmit power data input 25 which
carries the reference signal transmit power data
originating from the receiving station 30 and a
measured reference signal power input 26 which carries
the output of the reference signal power measuring
device 18 of the transmitter 11. The reference signal
measuring device 18 is coupled with the
-23-transmitting station's receiver 16 to measure the
power of the reference signalas received from the
receiving station's transmitter 38. The path loss
computing circuitry 19 preferably determines the path
loss based upon the difference between the known
reference power signal strength conveyedby input25 and
the measured received power strength conveyed by input
26. [0083] Interference power data, reference signal
power data and target SIR values are signaled to the
transmitting station 10 at a rate significantly lower
than the time-varying rate of the propagation channel
and interference. The "inner" loop is the portion of
the system which relies on the measured interface. The
system is considered "open loop" because there is no
feedback to the algorithm at a rate comparable to the
time-varying rate of the propagation channel and
interference indicating how good the estimates of
minimum required transmitter power are. If required
transmit power level changes rapidly, the system
cannot respond accordingly to change the power
adjustment in a timely manner. [0084] With respect to
the outer loop of the open loop power control system
of Figure 2, at the remote receiver station 30, the
quality of the received data is evaluated via the
measuring device 34. Typical metrics for digital data
quality are bit error rate and block error rate.
Computation of these metrics requires data accumulated
over periods of time significantly longer than the
period of the time-varying propagation channel and
interference. For any given metric, there exists a
theoretical relationship between the metric and
received SIR. When 



enough data has been accumulated in the remote
receiver to evaluate the metric, it is computed and
compared with the desired metric (representing a
desired quality of service)in processor 36 and an
updated target SIRis then output. The updated target
SIR is that value (in theory) which applied in the
transmitter inner loop would cause the measured metric
to converge to the desired value. Finally, the updated
target SIR is passed, via the receiving station
transmitter 38 and the transmitting station receiver
16, to the transmitter 11 for use in its inner loop.
The update rate of target SIR is bounded by the time
required to -24-accumulate the quality statistic and
practical limits on the signaling rate to the
power-controlled transmitter. [0085] In the context of
a composite data channel that carries data from
various permissible combinations of data channels,
such as a 3GPP CCTrCH, the processor 15 of the
transmitting WTRU 10 is preferably configured to
compute transmit power by applying a gain factor b
that corresponds to the specific combination of data
channels for which data is then being transmitted via
the composite channel. In accordance with the
teachings of the present invention, the gain factor
for each combination of data channels is calculated to
be proportional t o the gain factor bref of a
reference data channel combination, i.e. for a jth
combination of data channels the corresponding gain
factor bj =X b ref, where X is another value that may
be calculated based on other variables. [0086] The
gain factor value may either be computed in the
transmitting WTRU 10 or in the receiving WTRU 30. In
the latter case the gain factor is then sent to the
transmitting WTRU 10 such as via input 42 of the
receiving WTRU's transmitter 38 associated with a
processing device 50 that calculates the gain factor.
[0087] For example, for a 3GPP uplink CCTrCH, where
the transmitting WTRU 0 is a UE that is communicating
with a UTRAN as the receiving WTRU, the processor 15
is preferably be configured to calculates the transmit
power of the dedicated physical channel (PDPCH)
associated with the CCTrCH based on 



pathloss and the UTRAN signaled values of SIR target
and UL Timeslot interference signal code power (ISCP)
of the UL CCTrCH in a conventional manner. Each DPCH
of the CCTrCH is also then preferably separately
weighted by a conventional weight factor gi which
compensates for the different spreading factors used
by the different DPCHs and, in each timeslot, then
combined using complex addition as illustrated in
Figure 3. [0088] After combination of physical
channels, the processor 15 then preferably applies a
CCTrCH gain factor calculated in accordance with the
teachings of the present invention. Accordingly, where
the CCTrCH has a reference TFC, TFCref, but is using a
jth TFC, TFCj, a gain factor bj is applied -25-that is
proportional to a gain factor bref for the reference
TCF, TFCref., i. e. [0089] The gain factor is also
preferably based on rate matching parameters and the
number of resource units needed by the given TFCj and
the reference TFC, where a resource unit is defined,
for example, as one SF16 code. Accordingly, X is
preferably selected in accordance with the
conventional parameters as follows: [0090] Define the
variable: K = RM xN where RMiis the semi-static rate
matching attribute for transport channel i,Ni is the
number of bits output from the radio frame
segmentation block for transport channel i and the sum
is taken over all the transport channels i i the
reference TFC. [0091] Similarly, define the variable K
= x where the sum is taken over all the transport
channels i in the j-th TFC. [0092] Moreover, define
the variable L - , where SFi is the spreading factor
of DPCHi and the sum is taken over all DPCH i used in
the reference TFC. [0093] Similarly, define the
variable L = - SF where the sum is taken over all DPCH
i used in the j-th TFC. [0094] The factor X for the
j-th TFC is then preferably computed as: 



and the gain factor bj that is applied by processor 15
for the CCTrCH when using the jth TFC is preferably
calculated as: _ (tm) b , f [0095] The same
computation of the gain factor bj is preferably used
when -26-determining for both "signaled gain factors"
in the receiving WTRU 30 and "computed gain factors" i
the transmitting WTRU 10. However, in downlink
transmissions in 3GPP CDMA systems, for example, only
a fixed set of values can be signaled to a
transmitting WTRU 10. Accordingly, for the UE
"signaled gain factors", where such limitations occur,
a quantized gain value, i.e. bj quantized, is
preferably determined by processing device 50 and sent
to the transmitting WTRUlO. For a 3GPP CCTrCH,
currently allowed quantized b- values are given in TS
25.331 and are shown in Table 1. [0096] Table 1: Fixed
Signaled Gain Factor Values Signalling value for
Quantized value 1 5 16/8 1 4 15/8 1 3 14/8 1 2 13/8 1
1 12/8 1 0 11/8 9 10/8 8 9/8 7 8/8 6 7/8 5 6/8 4 5/8 3
4/8 2 3/8 1 2/8 



1/8 Note that there are 16 possible quantized values,
they are in between 1/8 and 2, with steps of 1/8.
[0097] In accordance with the teachings of the present
invention, quantized /Jjis preferably determined b y
first determining as a proportional value o /fref as
described above. Accordingly, for a 3GPP CCTrCH using
the jth TFC preferably: [0098] The quantized y9j (/?j
quantized) is then preferably determined as follows:
-27-quantized 2,if /?, > 2 where \ represents the
smallest integer greater than or equal t o x. This is
a conservative approach that gives a value of b higher
than the actual value calculated. [0099] Examples of
alternative preferred determinations of the quantized
b (/?j quantized) include the following formulations:
0.125, if < 0.125 quantized l^AJ, i .i25< <: 2, if /7,
> 2 or 0.125, if b < 0.125 [8xfl +0.5] ,,quantized if
0.125 < 2 2, or -28-'0.125, i f 0.125 1^M if 0.125< <1
b ,quantized 2, i  2 



or b , < \ },quan z < 2 2, if ? > 2 where [xj
represents the largest integer smaller than or equal t
o x. In all the above formulations, gain factor values
below 1/8 are preferably rounded up to 1/8 and values
above 2 are preferably rounded down t o 2. For better
performance, it is preferred that the reference TFC,
TFCref, be chosen so that all gain factor values are
greater than 1/8 and less than 2. [00100] As another
aspect o f the invention, problems arising in power
control maintenance during reconfiguration are
hereafter addressed. As noted above, the inventors
have recognized the need for power control t o
re-converge based on new puncturing/repetition of
TFCs. If new gain factors are computed or selected
which do not result in the same output power levels
after reconfiguration relative t o
puncturing/repetition, re-convergence is required.
[00101] For example, DTX (Discontinuous Transmission)
is conventionally applied to 3GPP CCTrCHs mapped t o
dedicated and shared physical channels (PUSCH, PDSCH,
UL DPCH and DL DPCH), when the total bit rate of the
CCTrCH differs from the total channel bit rate of the
physical channels allocated -29-to this CCTrCH. Kate
matching is used in order to completely fill physical
channels that are only partially filled with data. In
the case that after rate matching and multiplexing no
data at all is to be transmitted in a physical
channel, that physical channel is discarded from
transmission. When only part of the physical channels
are discarded, the CCTrCH is in partial DTX. When
there is no data at all to send, the CCTrCH is in DTX.
In DTX the usage of special bursts applies. [00 102]
Because of partial DTX, the puncturing/repetition
depends not only on the total number of resource units
assigned, i.e. total data rate, but also on the
spreading factor of the physical channels assigned.
For example, if a single 



physical channel with a spreading factor (SF) of 1 is
assigned to the CCTrCH (i.e., 16 resource units), even
if the number of bits to be sent is small, repetition
will be performed to completely fill that physical
channel. If, instead, two physical channels with SF of
2 are assigned t o the CCTrCH (similarly providing 16
resource units, 8 per channel), where the bits to be
sent all fit in one SF2 physical channel, the second
physical channel is discarded. In this case the
percentage of repetition will be smaller than the case
of a single SFl. Therefore, the amount of
puncturing/repetition depends on the TFC being used
(number of bits to be sent) and the physical channel
configuration. [00103] The first time physical
channels are configured for a CCTrCH, gain factors are
defined for each TFC in a transport format combination
set (TFCS) for the CCTrCH. After successful physical
channel establishment, an uplink outer power control
algorithm converges to a given SIR target. This SIR
target is based on gain factors currently configured
for that channel (i.e., it is based on the amount of
puncturing/repetition caused by that physical channel
configuration). [00 104] During a physical channel
reconfiguration procedure, there may be a change in
the spreading factors, which may change the
puncturing/repetition for each TFC. If "computed gain
factors" are used, and the reference TFC and the
reference gain factor (bref) axe kept the same, the
WTRU re-calculates the gain factor values for all TFCs
based on the old reference TFC and reference gain
factor and the new physical channel configuration.
This can result in gain factors -30-that do not yield
the same output power relative t o the
puncturing/repetition for which power control has
already converged. [00105] If "signaled gain factors"
are used, the RNC has two options: keep the same gain
factor values for all TPCs or send new gain factors.
Unless the puncturing/repetition for each TFC before
and after the new configuration is similar, keeping
the gain factors the same will result in the need for
power control t o re-converge. Accordingly, it would
be preferable t o send new gain factors. 



[00106] For the determination of new gain factors, it
is advantageous t o r e calculate the values based on
a reference TFC t o be proportional to a reference
gain factor br as set forth above. Where the reference
TFC and the reference gain factor (yfiref) are kept
the same, the gain factor values for all TFCs based on
the old reference TFC and reference gain factor and
the new physical channel configuration preferably are
re-calculated since changes are most likely t o have
occurred in the X factor which is preferably based on
spreading factor and rate matching parameters as set
forth above. Similar t o "computed gain factors", this
can result in gain factors that do not yield the same
output power relative t o the puncturing/repetition
for which power control has already converged. Thus,
the choice of the reference TFC and the reference gain
factor value is extremely important for both "computed
gain factors" and "signaled gain factors". [00107] The
following example is illustrates how a reconfiguration
can change the relationship between the gain factor
values (i.e., output power) and the
puncturing/repetition level. Although the gain factor
values presented in the example are not quantized, the
example applies for both "compute gain factors" or
"signaled gain factors". In uplink power control for a
3GPP CCTrCH, signaled gain factors are preferably
quantized b y the UTRAN before being signaled t o a
WTRU. [00108] For simplicity, in this first example,
brei is assumed to be equal t o one and the Rate
Matching attribute i s assumed t o be chosen t o be
the same value for all transport channels of the
CCTrCH. However, the same problems and solutions apply
when bvei is not one and when the RM attributes of the
-31-transport channels are not equal. [00109] For
illustrative purposes, this example selects an uplink
configuration for a 128Kbps Radio Access Bearer (RAB)
where the RAB is composed by a 128Kbps dedicated
traffic channel (DTCH) and a 3.4 Kbps Signaling Radio
Bearer (SRB). The configuration of this RABis shown in
Tables 2 and 3 and the TFCS for this CCTrCH is defined
in Table 4. 



[00110] Table 2: Transport channel configuration for
UL128 kbps PS RAB Higher Layer RAB/Signalling RB RAB
RLC Logical channel type DTCH RLC mode AM Payload
sizes, bit 320 Max data rate, bps 128000 AMD PDU
header, bit 16 MAC MAC header, bit 0 MAC multiplexing
N/A Layer 1 TrCH type DCH TB sizes, bit 336 TFS TFO,
bits 0x336 TF1, bits 1x336 TF2, bits 2x336 TF3, bits
3x336 TF4, bits 4x336 TF5, bits 8x336 TTI, ms 20
Coding type TC CRC, bit 16 Max number of bits/TTI
after 8460 channel coding Max number of bits/radio
frame 4230 before rate matching RM attribute* 120-160
A range of rate matching attributes is defined for
each TrCH of the RAB. Since the ranges of the RM
attribute of the DTCH and the SRB overlap from
155-160, the same value can be chosen for the two
transport channels as is assumed in this example for
simplicity. 



-32-[00111] Table 4: TFCS For Example CCTrCH TFC
(128Kbps DTCH, SRB) TFC1 (TF1. TF0) TFC2 (TF2, TFO)
TFC3 (TF3, TFO) TFC4 (TF4, TFO) TFC5 (TF5, TFO) TFC6
(TF1. TF1) TFC7 (TF2. TF1) TFC8 (TF3. TF1) TFC9 (TF4,
TF1) TFC10 (TF5. TF1) [00112] Table 3: Transport
channel configuration for UL 3.4 kbps SRB for DCCH
Higher RAB/signalling RB SRB#1 SRB#2 SRB#3 SRB#4 layer
User of Radio Bearer RRC RRC NAS DT NAS D High T
priority Low priority RLC Logical channel type DCCH
DCCH DCCH DCCH RLC mode U M AM AM AM Payload sizes,
bit 6 128 128 128 Max data rate, bps 3400 3200 3200
3200 AMD/UMD PDU header, bit 8 16 16 16 MAC MAC
header, bit 4 4 4 4 MAC multiplexing 4 logical channel
multiplexing Layer 1 TrCH type DCH TB sizes, bit 148
TFS TFO, bits 0x148 



TF1, bits 1x148 TTI, ms 4 0 Coding type CC 1/3 CRC,
bit 16 Max number of bits/TTI 516 before rate matching
Max number of bits/radio 129 frame before rate
matching RM attribute 155-165 [00113] Twopossible
physical channel configurations are considered for
this first example CCTrCH as set forth in Table 5.
-33-[00114] Table 5: Physical Channel Configurations
For First Example DPCH Physical Configuration 1
Physical Configuration 2 Uplink Midamble 256 chips 256
chips Codes and time slots SF2 x 1 code x SF4 x 1 code
x 1 timeslot+ SF16>x timeslots + SF16 1 code x 1 time
slot 1 code x 1 time slot Max. Number of data 2340
bits 5376 bits bits/radio frame TFCI code word 16 bits
16 bits TPC 2 bits 2 bits Puncturing Limit 0.52 0.52
[00115] Whether physical channel configuration 1 or 2
is used depends on cell availability when the channel
is configured, e.g., if one SF2 code is not available,
then two SF4 codes may be used instead. [00116] For
this first example, when the channel is configured for
the first time, physical channel configuration 1 is
used. Accordingly, the gain factors are determined
based on the physical channel configuration 1 using
the preferred formulation above. For the example, TFC3
is selected as the reference TFC 



chosen is TFC3 and the table of Figure 4 shows the
gain factors for each TFC, accordingly. [00117] If a
reconfiguration is then required, new gain factors are
calculated. For example, if reconfiguration is to
pliysical configuration 2 and the reference TFC and
the gain factor remain the sairte (i.e., TFCrefis TFC3
andbref = 1), the recalculated gain factors are shown
in the table of Figure 5. [00118] Gain factor as a
function of puncturing/repetition for both
configurations when TFC3 is used as reference is shown
in the graph of Figure 6. The gain factor values shown
are not quantized. Quantization of the reference gain
factor is not needed in case of "computedgain
factors". In that case, the gain factor values
determined by the transmitting WTHU 10 are as shown in
Figures 4 and 5. Quantization is needed in case of
"signaled gain factors" for an uplink 3GPP CCTrCH, in
which case the values signaled vouldbe the quantized
version of the values shown in Figures 4 and 5 for
this first example. [00119] In this first example, in
configuration 1, TFC3 yields 30% repetition -34-and,
in configuration 2, TFC3 yields 35% puncturing, but
the gain factor values are the same in both cases
(i.e. equal to 1). If the uplink outer loop power
control had converged for the beta values given for
physical channel configuration 1, and the SIR target
value is not updated during reconfiguration, then a
new convergence will be required. In this first
example the power in configuration 2 is most likely be
too low and SIR target is needed to increase. [00120]
Two solutions are provided as follows: 1. Intelligent
selection of reference TFC: Maintain the SIR target
(send the latest value determined by the outer loop
power control algorithm toWTRU 10 in the
reconfiguration message) and a. maintain existing
reference TFC and bcef if the original selection is
chosen such that it will provide similar output power
levels for similar puncturing/repetition in the new
configuration of the CCTrCH, or 



b. select a new reference TFC or a new b e . . Update
the SIR target value based on changes of gain factor
values and send the SIR target value to the WTRU 10 in
the reconfiguration message. In this case /?ref will
remain the same, but the gain factor for all other
TFCs in the TFCS may change. [00121] Intelligent
selection of the reference TFC maintains the SIR
target and intelligently selects the reference TFC and
bref. Three cases can be considered when the physical
channels are reconfigured: Case 1: Selection of
reference TFC when all possible physical
configurations for the CCTrCH are known and there is a
common TFC that yields similar puncturing/repetition
for all physical channel configurations involved; Case
2: Selection of reference TFC when all allowed
configurations are not known or when it is not
possible to find a common TFC that yields similar
puncturing/repetition for all physical channel
configurations involved; and Case 3: Selection of
reference TFC when it is not possible to find a TFC in
the new configuration that yields similar
puncturing/repetition to that of -35-the reference TFC
in the old configuration. [00122] For the first case
it is preferred to maintain the reference TFC and the
reference gain factor value. In this case, the
reference TFC is selected to be one that has similar
amount of puncturing/repetition for all configurations
allowed to that CCTrCH. The same reference TFC and
reference gain factor are used in all physical channel
configurations of the CC TrCH. The reference TFC and
reference gain factor are chosen when the channel is
configured for the first time, and remain the same
during all following reconfigurations. [00123] For the
second case it is preferred to change the reference
TFC and maintain the reference gain factor value. In
this case, a new reference TFC is selected that has a
similar puncturing/repetition to that of the reference
TFC in the old configuration. Also, the gain factor
/?ref for the new reference TFC 



remains the same during the reconfiguration. [00124]
For the third case it is preferred to maintain the
reference TFC and change the reference gain factor
value. In this case, tlie same reference TFC is used
but the reference gain factor br  is changed. The new
reference gain factor is determined by using as a
reference the same reference TFC that was used in the
old configuration. [00125] For all of the cases above,
even if the reference TFC and/or reference gain factor
value b remains the same, the gain factor values for
all other TFCs in the TFCS are preferably recalculated
as long as there are changes in spreading factors
(i.e., changes in the values of Lj). [00126] Although
less preferred, the usage of the selection process
defined for Case 2 can be used in the scenario of Case
1 and the process defined in Case 3 can be used in the
scenarios of either Case 1 or Case 2 . [00127] For
TFCS reconfiguration employing intelligent selection,
a first preferred alterative is to change the
reference TFC arid maintain the reference gain factor
value. Preferably this is done by choosing the new
reference TFC to be one that has a similar
puncturing/repetition to that of the reference TFC in
the old configuration. The gain factor for the new
reference TFC then preferably remains the same during
the reconfiguration. A second preferred alterative is
to -36-change the reference gain factor value.
Preferably, the new reference TFC can be any TFC in
the TFCS (the same as the old one or a different one).
The gain factor for the new reference TFC is
preferably determined using as a reference, the yfiref
that was used in the old configuration. [00128] For
the case of TFCS configuration, even if trie reference
TFC and/or reference gain factor value remains the
same, the gain factor values for all other TFCs in the
TFCS are preferably recalculated as long as there are
changes in the number of bits of a given transport
channel (i.e., changes in the values of Kj). However,
in a case in which physical channel and/or TFCS
reconfiguration results in similar
puncturing/repetition before and after
reconfiguration, an 



acceptable alternative is to not update either the
reference TFC or reference gain factor. [00129] For
Case 1 above, when all possible physical channel
configurations are known in advance, the TFC that
yields similar amount of puncturing/repetition for all
configurations allowed to that CCTrCH is preferably
chosen as the reference TFC for all configurations.
The gain factor for the reference TFC (b e are also
preferably the same for all configurations. [00130] In
case of "computed gain factors", the receiving WTRU 30
preferably signals the reference TFC and the reference
gain factor (ySref)to the transmitting WTRU 10 the
first time the CCTrCH is configured. The transmitting
WTRU 10 then calculate the gain factor for all other
TFCs using preferably the method provided above.
Following a physical channel reconfiguration, the
transmitting WTRU 10 uses the previously identified
reference TFC and reference gain factor to calculate
the new gain factors for all the TFCs in the TFCS.
[00131] In case of "signaled gain factors" the
receiving WTRU 30 preferably uses the chosen reference
TFC to determine the gain factor for all TFCs in the
TFCS and signals those values to the transmitting WTRU
10 the first time the CCTrCH is configured. For a 3GPP
CCTrCH those values are preferably quantized. The
receiving WTRU 30 preferably uses the method described
above to determine the gain factors for all other TFCs
based on the reference TFC. -37-When a physical
channel reconfiguration is performed, the receiving
WTRU 30 uses the previously identified reference TFC
and reference gain factor to calculate the new gain
factors using updated X values for all the TFCs in the
TFCS and signals the new gain factors to the
transmitting WTRU 10. [00132] For a 3GPP CCTrCH, the
reference gain factor bre are preferably, any value
from 1/8 to 2, with steps of 1/8. It is preferred that
the reference TFC and the gain factor ( ref) are
chosen so that all gain factor values for the other
TFCs are greater than 1/8 and less than 2. Also, no
change in the gain factors is 



needed if the physical channel reconfiguration does
not change the spreading factors. [00133] In the first
example above, the reference TFC, TFC3 yields 30%
repetition in physical configuration 1 and 35%
puncturing in physical configuration 2. However,TFC4
yields 3% puncturingin physical configuration 1 and 1%
repetition in physical configuration 2. The values for
TFC4 are much closer to each other than TFC3, and
therefore it would b e preferred to choose TFC4 as
reference TFC for the case 1 scenario. [00134] For the
case 1 scenario, a modification of the first example
is provided as a second examplein connection with
Figures 7 , and 10. Gain factor as a function of
puncturing/repetition for both configurations 1 and 2
when TFC4 is used as reference for the second example
is shown in the graph of Figure 7. Comparing the graph
in Figure 7 with the one shown in Figure 6we observe
that the two curves are much closer together. [00135]
Also for the case 1 scenario, a modification of the
first example is provided as a third example in
connection with Figures 8, 9 and 10, where TFClO is
chosen as a reference. TFClO yields 46% puncturing in
physical configuration 1 and 45% puncturing in
physical configuration 2. Figure 8 shows the gain
factor as a function of puncturing/repetition for both
configurations when TFClO is used as reference for a
third example. The figure shows that similarly good
results are obtained in this case. [00136] Where
either TFC4 or TFClO is used as reference, the curve
that represents the gain factor as a function of
puncturing/repetition for physical -38-configuration 2
overlaps the one for physical configuration 1. The
gain factor value for a given puncturing/repetition is
approximately the same for both configurations. The
gain factor values shown are not quantized. [00 137]
The tables of Figures 9 and 10 show the detailed
results for the two physical configurations,
respectively, with respect t o both the second and
third examples. 



[00138] As for the first example, for simplicity in
the second and third examples,>Sref is chosen to be
equal t o one and the Rate Matching attribute is
assumed t o be chosen to be the same value for all
transport channels of the CCTrCH. The same problems
and solutions apply when br s not one and when the RM
attributes of the transport channels are not equal.
[00139] The foregoing Case 1 solution is preferred
only when all the possible physical configurations
assigned to the CCTrCH are known in advance. The
solution is simple when there are only two physical
configurations involved. If there are more than two
configurations involved, it can become difficult t o
find a common TFC that results in similar
puncturing/repetition for all physical channel
configurations involved. [00140] For case 2, when the
configurations are not known in advance, or when it is
not possible t o find a common TFC that yields similar
puncturing/repetition for all physical channel
configurations involved, a new reference TFC is
preferably chosen during reconfiguration. The new
reference TFC chosen is preferably the one that has
similar puncturing/repetition t o that of the
reference TFC in the old configuration. The gain
factor for the new reference TFC b preferably remains
the same during the reconfiguration.. [00141] In case
of "computed gain factors", the receiving WTRU 30
signal preferably the new reference TFC and the
(unchanged) reference gain factor (yfiref)to the
transmitting WTRU 10 in a reconfiguration message.
Even though the reference gain factor does not change,
it is preferably sent in the reconfiguration message.
In 3GPP, it is required to send a gain factor value
when sending a reference TFC. The transmitting WTRU 10
then calculates the gain factor for all other TFCs.
-39-[00142] In case of "signaled gain factors", the
receiving WTRU30 preferably uses the new chosen
reference TFC and the (unchanged) reference gain
factor (bcef ) to determine the gain factor for all
TFCs in the TFCS and signal those values, preferably
quantized in the 3GPP context, to the transmitting
WTRU 10. 



In either case, gain factors are preferably calculated
using the preferred formulations disclosed above.
[00143] For the case 2 scenario, if TFC3is chosenas
reference for the initial configuration (configuration
1), the reference TFCin configuration.2 is preferably
selected as a TFC that yields around 30% repetition.A
fourth example based on a modification of the first
example for case 2 is described in connection with
Figures 4, 11 and 12. The closest value to TFC3 is
TFC6 that yields 56% repetition. This TFC has the same
gain factor as TFC3 had in physical configuration 1 (a
gain factor equal to 1 for the example given). [00144]
Figure 11 shows the gain factor as a function of
puncturing/repetition for both configurations when
TFC3 is used a s reference in physical channel
configuration 1 and TFC6 is used as reference in
physical channel configuration 2 as the fourth
example. The gain factor values shown are not
quantized. Because there is a relatively large
difference between the repetition in configuration 1
and 2 (26% difference), the two curves are not as
close as they were in the Case 1 examples illustrated
in Figure 7 and Figure 8, but they are still much
better than the results shown in the Figure 6 graph
reflective of the first example. [00145] The table of
Figure 12 shows the detailed results for physical
configuration 2 when the reference TFC is TFC in this
fourth example. This fourth example follows from the
first example in which, for simplicity, bcef is chosen
to be equal to one and the Rate Matching attribute is
assumed to be chosen tobe the same value for all
transport channels of the CCTrCH. The same problems
and solutions for case 2 apply when /fref is not one
and when the RM attributes of the transport channels
are not equal. [00146] For Case 3, when it is not
possible to find a TFC in the new configuration that
yields similar puncturing/repetition to that of the
reference -40-TFC in the old configuration, a new
reference TFC is preferably chosen during
reconfiguration. The new reference TFC can be any TFC
in the TFCS including 



the current reference TFC. The gain factor for the new
reference TFC (/fref new) is preferably determined
using as a reference the same reference that was used
in the old configuration, as follows: bref,new 1 1
Href, old new re/,oW i.e., the old configuration (old
spreading factors), and the old bcef are used as a
reference to determine a new breL [00147] Where the
new reference TFC is chosen to be the same as th.e old
reference TFC, Kref,new = Rref,old , and accordingly
the preferred calculation is then: re/ ,new 1 'ref,new
[00148] This new reference gain factor is used as a
reference to determine the gain factors for all other
TFCs in the new configuration. Accordingly, ref,newis
used ef for calculating /?j gain factors for the jth
TFC preferably using the preferred formulations above.
[00 149] For the case 3 scenario, a further
modification of the first example is provided as a
fifth example in connection with Figures 4, 3 and 14.
In the fifth example, TFC3 is chosen as the new
reference TFC, i.e., the same as th_e old reference
TFC in the first example. With physical configuration
1 as th_e old configuration, physical configuration 2
as the new configuration, and TFC3a s the old and new
reference TFC: Lref,old = 1/2 (physical configuration
= SF2 x 1 code x 1 time slot) Lref,new = 1/4 (physical
configuration = SF4 x 1 code x 1 timeslot) = 1 so:
-41-1/2 1/4 [00150] Figure 13 shows the gain factor as
a function of 



puncturing/repetition for both configurations for the
case when TFC3 is used a s reference in physical
configurations 1 and 2 and the new reference gain
factor is determined for this fifth example. Comparing
the graph of Figure 13 with the one shown in Figure 6,
it is observed that the two curves are much closer
together, showing that the gain factor value for a
given puncturing/repetition is approximately the same
for both cases. In Figure 13, the curve for physical
configuration 2 practically overlaps the one for
physical configuration 1 (i.e., the gain factor value
for a given puncturing/repetition is approximately the
same for both configurations). [00151] The table of
Figure 14 shows the detailed results for physical
configuration 2 when the new reference TFC remains as
TFC3 and the new reference gain factor is determined
from the old reference gain factor as in the fifth
example. [00152] The gain factor values are not
quantized. For a 3GPP CCTrCH, quantization is
necessary in order to send the values to the
transmitting WTRU 10, since the reference gain factor
is not equal to 1 or a multiple of 1/8. Thus, the gain
factor values determined by the transmitting WTRU 10
for all other TFCs for the case of "computed gain
factors" are slightly different from the values shown
in this fifth example. In case of "signaled gain
factors", all gain factor values signaled are
preferably the quantized version of the values shown
in this fifth example for a 3GPP CCTrCH. [00153] In
case of "computed gain factors", in order to minimize
the quantization error, preferably the receiving WTRU
30 chooses the new reference TFC to be the one that
will yield the new reference gain factor whose
unquantized value is closest to its quantized gain
factor value. [00154] The three cases discussed above
assumed that the only parameters that changed in the
TFCS during the TFCS reconfiguration are the gain
factors. There are cases in which there is a need to
reconfigure the transport formats thus -42-affecting
the data rate. In such cases, it is also desirable to
intelligently select a 



new reference TFC. The selection is preferably done
using the solutions presented in connection with the
cases explained above. [00155] In other words, there
are two preferred choices during a TFCS
reconfiguration. One preferred option is to choose the
new reference TFC t o b e one that has a similar
puncturing/repetition to that of the reference TFC in
the old configuration. The gain factor for the new
reference TFC (/fref) should remain the same during
the reconfiguration. This is similar to case 1 or 2 as
illustrated by the second, third and fourth examples.
[00156] The other preferred option is to choose the
new reference TFCt o b e any TFC in the TFCS,
including the old reference TFC. The gain factor for
the new reference TFC bcef,new) should be determined
using as a reference the same reference that was used
in the old configuration, as follows: , \ , 1 " P n
re/,oW i.e., the old configuration (old spreading
factors), and the old b are used as a reference to
determine a new /jref. Where the new reference TFC is
chosen t o b e the same as the old reference TFC,
Kref,new = Kref,old , the calculation is simplified
as: firef.new ~ V~J bref,old ref,new The new reference
gain factor is then used as a reference to determine
the gain factors for all other TFCs in the new
configuration. This is similar to case 3 a s
illustrated by the fifth example. [00157] As an
alternative to intelligent selection, the SIR target
can b e updated during physical channel
reconfiguration based on changes in gain factors. In
the above discussion of intelligent selection, the SIR
Target was not changed during reconfiguration, i.e.,
the latest update from the UL outer loop power control
algorithm is sent to the transmitting WTRU 10 in the
-43-reconfiguration message. An alternative solution
described below entails an 



update of the SIR target during physical channel
reconfiguration. [00158] In this case, the reference
TFC and the reference gain factor remain the same
during the physical channel reconfiguration. The SIR
target is re calculated based on changes that
anticipated in the reference gain factor value in
order t o maintain power control. [00159] Preferably,
the SIR target is updated as follows. Preferably, an
adjustment factor /?adj is determined based on the
gain factor/fref for the reference TFC and the new
physical channel configuration that is selected to
maintain power control, as follows: b = where where
SFi is a spreading factor of a dedicated physical
channel (DPCH) i with respect to the first physical
configuration and the sum is taken over all DPCH i
used in TFCref; and SSF where SFi is a spreading
factor of a dedicated physical channel (DPCH) i with
respect to the second physical configuration and the
sum is taken over all DPCH i used in TFCref. [00160]
The new SIR target is then given as: SIR_target =
SIR_target +20 log = SIR_target +101og [00161] In case
the gain factor of the reference TFC of the old
configuration was set to 1, the new SIR target is
given by a simplified expression as: SIR_target =
SIR_target + 201og(^) [00162] The updated SIR Target
is then sent to the transmitting WTRU 0 -44-in a
reconfiguration message. The reference TFC and the
reference gain factor (bref) remain the same, i.e. the
adjustment factor ba is only used for determining the
updated SIR Target, but is not thereafter used as the
gain factor. [00163] In case of "computed gain
factors", there is no need to re-send the 



reference TFC and /fref in the reconfiguration
message, since they remain the same. The transmitting
WTRU 10 calculates the gain factor value for all other
TFCs based on the old reference TFC and old reference
gain factor. The transmitting WTRU 10 preferably uses
the preferred formulations described above using the
old reference gain factor. [00164] In case of
"signaled gain factors", during physical channel
reconfiguration, the receiving WTRU 30 uses the
reference TFC and /Jref t o determine the gain factor
for all TFCs in the TFCS and signal those values,
preferably quantized for 3GPP CCTrCH context, to the
transmitting WTRU 10. The gain factor value for all
other TFCs may change due to the change i the physical
channel configuration. The receiving WTRU 30
preferably uses the preferred formulations described
above using the old reference gain factor. [00165] For
the case of "computed gain factors", the updateof the
SIR target has the advantage of minimizing signaling
overhead, when compared to the intelligent selection
methods presented above. Since the gain factors are
part of the transport channel configuration, in order
to inform the transmitting WTRU 10 of changes in these
parameters, a "Transport Channel Reconfiguration"
message has to be used, even if such changes are
caused by a change in the physical channel
configuration only. In case there are no changes in
the transport channel configuration, a "Physical
Channel Reconfiguration" message can be used instead.
This message is preferred because it is shorter than
the "Transport Channel Reconfiguration" message. For
"computed gain factors", if the update of the SIR
target is used, then no change in the reference TFC or
reference gain factor is needed, i.e., no changes in
the transport channel configuration. In this case, a
"Physical Channel Reconfiguration" message can be used
to inform the transmitting WTRU 10 of the
reconfiguration, and signaling -45-overhead is
minimized. [00166] Preferably, the components to
determine the gain factors and quantized gain factors
in either the transmitting WTRU 10 or receiving WTRU 



30 are implemented on a single integrated circuit,
such as an application specific integrated circuit
(ASIC). However, the components may also be readily
implemented on multiple separate integrated circuits
or in software on geixeral purpose CPUs/DSPs. [00167]
While this invention has been particularly shown and
described with reference to preferred embodiments, it
will be understood by those skilled in the art that
various changes in form and details may be made
therein without departing from the scope of the
invention as described hereinabove. -46-CLAIMS What is
claimed is: 1. A method of transmission power control
for a wireless transmit receive unit (WTRU) that
transmits signals in a forward composite channel
carrying data in a selected combination of channels
where the WTRU is configured t o make forward channel
power adjustments as a function of target metrics
computed based on the data signals as received over
the forward channel, the method comprising:
determining a reference gain factor bref for a
reference combination of channels; selecting a
combination of channels for data transmission on the
forward composite channel; when the selected
combination of channels is not the same as the
reference combination of channels, computing a gain
factor b for the selected combination of channels such
that the gain factor b for the selected combination of
channels is proportional t o the reference gain factor
yref; and applying the gain factor b for the selected
combination of channels in making forward channel
power adjustments t o the forward composite channel
when transmitting data signals on the forward
composite channel using the selected combination of
channels. 2. The method of claim 1 where the WTRU is
configured for use i n a 



code division multiple access (CDMA) system, the data
channels are transport channels (TrCHs), the composite
channel is an uplink coded composite transport channel
(CCTrCH) and a transport format combination (TFC) is
associated with each of a set of predefined format
channel combinations of the CCTrCH where one of the
format channel combinations is the reference
combination of channel, TFCref, the method wherein a
jth combination of channels TFCj is selected for data
transmission on the forward composite channel and a
gain factor /?j is computed for the selected
combination of channels such that: = X xb . -47-. The
method of claim2 wherein the gain factor /?ijs
computebdy the WTRU. 4. The method of claim 2 wherein
the gain factor /?j is computed outside of the WTRU
further comprising signaling the gain factor to the
WTRU. . The method of claim4 wherein the gain factor
/?ijs quantized before being signaled to the WTRU. 6.
The method of claim2 wherein the gain factor /?jis
computedsuch that  V x b ref where: = RM xN where RMi
is a semi-static rate matching attribute for transport
channel i Ni is the number of bits output from a radio
frame segmentation block for transport channel i and
the sum is taken over all transport channels i in
TFCref; where the sum is taken over all transport
channels i in the TFCj; - y where SFi is a spreading
factor of a dedicated physical channel (DPCH)i and the
sumis taken over all DPCHi usedin TFCref; and 



- where the sum is taken over all DPCH i used in TFCj.
-48-. The method of claim6 wherein the gain factor is
computedby the WTRU. 8. The method of claim 6 wherein
the gain factor b is computed outside of the WTRU
further comprising signaling the gain factor to the
WTRU. 9. The method of claim8 wherein the gain factor
/?jis quantized before being signaled to the WTRU. 10.
The method of claim 9 wherein TFCref is chosen so that
all gain factor values are greater than 1/8 and less
than 2 and the quantized gain factor /?j
(/?j,quantized) is determined as follows: x b b i
quantized if /?, <2 2,K  2 where [Y] represents the
smallest integer greater than or equal to x. 11. A
wireless transmit receive unit (WTRU) comprising: a
transmitter configured to transmit signals in a
forward composite channel carrying communication data
in a selected combination of channels; a receiver
configuredto receive target metric data computed based
on the communication data signals as received over the
forward channel; and a processor associated
operatively with the transmitter configuredto make
forward channel power adjustments as a function of
received target metric data; said processor configured
to apply a gain factor/? for transmitter power control
for a combinationof channels that is selected for data
transmission on the forward composite channel such
that when the selected combination of channels is not
the same as a reference combination of channels, the
gain factor b is computed for the selected combination
of channels such that the gain factorb for 



-49-the selected combination of channels is
proportional to a reference gain factor /fref
determined for the reference combination of channels.
1 . The WTRUof claim configured for usein a code
division multiple access (CDMA) system wherein the
data channels are transport channels (TrCHs), the
composite channel is an uplink coded composite
transport channel (CCTrCH) and a transport format
combination (TFC)is associated with each of a set of
predefined format channel combinations of the CCTrCH
where one of the format channel combinations is the
reference combination of channel, TFCref, and a jth
combination of channels TFCj is the selected channel
combination for data transmission on the forward
composite channel wherein the processor is configured
to apply and compute a gain factor /?j for the
selected combination of channels TFCj such that: b = b
. 13. The WTRU of claim 12 wherein the processor is
configured to compute the gain factor /?j such that .
ef where: K = RM xN where RMi is a semi-static rate
matching attribute for transport channel i, Ni is the
number of bits output from a radio frame segmentation
block for transport channel i and the sum is taken
over all transport channels i in TFCref; K . = RM i
where the sum is taken over all transport channels i
in the TFCj; T - V J - where SFi is a spreading factor
of a dedicated physical channel (DPCH)i and the sum is
taken over all DPCH i used in TFCref; and -50-where
the sum is taken over all DPCH i used in TFCj. 14. A
wireless transmit receive unit (WTRU) configured to
assist in transmission power control for a
transmitting unit that transmits signals in a 



forward composite channel carrying communication data
in a selected combination of channels where the
transmitting unit is configured to make forward
channel power adjustments as a function gain factors
determined by the WTRU, the WTRU comprising: a
receiver configuredto receive communication signals
transmitted by the transmitting unit in a selected
combination of channelson the forward composite
channel; a processor configured to computed a gain
factor b for the selected combination of channels
receivedon the forward composite channel such that the
gain factor b is determined tobe a reference gain
factorbr where the selected combination of channels is
a reference combination of channels or is otherwise
computed to be proportional to the reference gain
factor br  and. a transmitter configured to transmit
data reflective of the gain factor b to the
transmitting unit to enable the transmitting unit to
make forward channel power adjustments based thereon.
15. The WTRUof claim14 where the transmitting unit i s
configured to make forward channel power adjustments
as a function of target metrics computed by the WTRU,
the WTRU further comprisinga processor configuredto
computed target metrics based on the data signals as
received over the forward channel and operatively
associated with the transmitter such that computed
target metric data is transmitted to the transmitting
unit t o enable the transmitting unit to make forward
channel power adjustments based thereon. -51-16. The
WTRUof claim 14 configuredas a network station for use
in a code division multiple access (CDMA) system where
the data channels are transport channels (TrCHs), the
composite channel is an uplink coded composite
transport channel (CCTrCH) and a transport format
combination (TFC) is associated with each of a set of
predefined format channel combinations of the CCTrCH
where one of the format channel combinations is the
reference combination of channel, TFCref, wherein the
processoris configuredto computea 



gain factor for the selected combination of channels
such that when a jth combination of channels TFCj is
the selected channel combination used by the
transmitting unit for data transmission on the forward
composite channel, where TFCj is not TFCref, a gain
factor /?jis computed for the selected combination of
channels such that: b X x b . 17. The WTRUof claim16
where the transmitting unit is configured to make
forward channel power adjustments as a function of
target metrics computed by the WTRU, the WTRU further
comprising a processor configured to computed target
metrics based on the data signals as received over the
forward channel and operatively associated with the
transmitter such that computed target metric data is
transmitted to the transmitting unit to enable the
transmitting unit to make forward channel power
adjustments based thereon. 18. The WTRU of claim 16
wherein the processor i s configured to quantize the
gain factor b and the transmitter is configured t o
transmit the quantized gain factor /?jto the
transmitting unit. 19. The WTRU of claim 16 wherein
the processor i s configured to compute the gain
factor /?j such that b. ps.  b ref '"J V -52-where: K
RM, xN, where RMi is a semi-static rate matching
attribute for transport channel i, Ni is the number of
bits output from a radio frame segmentation block for
transport channel i and the sum is taken over all
transport channels i in TFCref; where the sum is taken
over all transport channels i in the TFCj; where SFi
is a spreading factor of a dedicated physical channel
(DPCH)i and the sumis taken over all DPCHi usedin
TFCref; and - Y- L where the sum is taken over all
DPCH i used in TFCj. 



20. The WTRUof claim19 where the transmitting unitis
configuredto make forward channel power adjustments as
a function of target metrics computedby the WTRU, the
WTRU further comprisinga processor configured to
computed target metrics based on the data signals as
received over the forward channel and operatively
associated with the transmitter such that computed
target metric data is transmitted to the transmitting
unit to enable the transmitting unit to make forward
channel power adjustments based thereon. 21. The WTRU
of claim 19 wherein the processor is configured to
quantize the gain factor and transmitter is configured
to transmit the quantized gain factor /?jto the
transmitting unit. 22. The WTRU of claim 21 where
TFCref is chosen so that all gain factor values are
greater than 1/8 and less than 2 and wherein the
processor is -53-configured to quantize the gain
factor such that the quantized gain factor
(/?j,quantized)is determined as follows: bj ,quantized
, i < 2 > 2 where [V] represents the smallest integer
greater than or equal to . 23. The WTRUof claim21
where the transmitting unit is configured to make
forward channel power adjustments as a function of
target metrics computed by the WTRU, the WTRU further
comprisinga processor configuredto computed target
metrics based on the data signals as received over the
forward channel and operatively associated with the
transmitter such that compmted target metric data is
transmitted to the transmitting unit to enable the
transmitting unit to make forward channel power
adjustments based thereon. 24. A method of
transmission power control for a wireless transmit
receive unit (WTRU) that transmits communication
signals in a forward composite channel carrying data
in a selected combination of channels with respect toa
selected physical transmission configurationof the
forward composite 



channel, the method comprising: transmitting
communication signals in the forward composite
channeli n a selected combination of channels with
respect to a first physical transmission configuration
of the forward composite channel; determining a
reference combination of channels with respect to the
first physical transmission configuration of the
forward composite channel; applying a gain factor b to
the transmission of communication signals in the
selected combination of channels with respect to the
first physical transmission configuration of the
forward composite channel where the gain factor b is
determined based on spreading factors of the selected
combination of -54-channels and the reference
combination of channels with respect to the first
physical transmission configuration of the forward
composite channel; reconfiguring the transmission of
communication signals in the forward composite channel
to transmit the signals in a selected combination of
channels with respect to a second physical
transmission configuration of the forward composite
channel; determining a reference combinationof
channels with respectto the second physical
transmission configuration of the forward composite
channel; and applying a gain factor b to the
transmission of communication signals in the selected
combination of channels with respect to the second
physical transmission configuration of the forward
composite channel where the gain factor b is
determined based on spreading factors of the selected
combination of channels and the reference combination
of channels with respect to the second physical
transmission configuration of the forward composite
channel. 25. The method of claim 24 where the WTRUis
configured for use in a code division multiple access
(CDMA) system, the data channels are transport
channels (TrCHs) that may have different spreading
factors for different physical configurations of the
composite channel, the composite channelis an uplink
coded composite transport channel (CCTrCH) and a
transport format combination 



(TFC)is associated with each of a set of predefined
format channel combinations of the CCTrCH defined for
all physical configurations, the method wherein the
reference combination of channels with respect to the
first physical transmission configuration of the
forward composite channel is determined to be one of
set of predefined format channel combinations,
TFCrefl, that has an associated gain factor refl and
the reference combination of channels with respect to
the second physical transmission configuration of the
forward composite channel is determined to be one of
setof predefined format channel combinations, TFCref2,
that has an associated gain factor /?ref2. -55-26. The
method of claim 25 wherein a common TFC that yields
similar puncturing/repetition for the first and second
physical channel configurations is identified and the
common TFC is determined to be the reference channel
combination TFCrefl and also the reference channel
combination TFCref2 and the gain factor /?ref2 is
selected t o equal the gain factor/frefl. 27. The
method of claim 25 wherein reference channel
combination TFCref2 is determined by identifying a TFC
that has similar puncturing/repetition for the second
physical channel configuration as compared with
puncturing/repetition of reference channel combination
TFCrefl with respect t o the first physical channel
configuration and the gain factor br is selected t o
equal the gain factor/?refl. 28. The method of claim
25 wherein reference channel combination TFCref2 is
selected to be the same TFC as reference channel
combination TFCrefl and the gain factor ySref2is
selected based on the gain factor/frefl and spreading
factor changes in the reference channel combination
from the first physical configuration to the second
physical configuration of the forward composite
channel. 29. The method of claim 28 wherein the gain
factor b e is selected such that where 



refl 7^7 where SFi is a spreading factor of a
dedicated physical channel (DPCH) i with respect t o
the first physical configuration and the sum is taken
over all DPCH i used in TFCrefl; and -56-L - Y-L where
SFi is a spreading factor of a dedicated physical
channel (DPCH)i with respect to the second physical
configuration and the sum is taken over all DPCH i
used in TFCref2. 30. The method of claim 25 wherein
reference channel combination TFCref2 is selected to
be the a different TFC as the reference channel
combination TFCrefl and the gain factor /?ref2 is
selected such that where: K = RM x JV, where RMi is a
semi-static rate matching attribute for transport
channel i, Ni is the number of bits output from a
radio frame segmentation block for transport channel i
and the sum is taken over all transport channels i in
TFCrefl with respect to the first physical
configuration; i where RMi is a semi-static rate
matching attribute for transport channel i Ni is the
number of bits output from a radio frame segmentation
block for transport channel i and the sum is taken
over all transport channels i in TFCref2 with respect
to the second physical configuration; - Y- L where SFi
is a spreading factor of a dedicated physical channel
(DPCH) i with respect to the first physical
configuration and the sum is taken over all DPCH i
used in TFCrefl; and - Y-L -57-where SFi is a
spreading factor of a dedicated physical channel 



(DPCH) i with respect to the second physical
configuration and the sum is taken over all DPCH i
used in TFCref2. . The method of claim 25 wherein: a
jth combination of channels TFCj is selected for data
transmission with respect tothe first physical
transmission configuration on the forward composite
channel and a gain factor /?j is applied that is
computed for the selected combination of channels such
that: /?j=X */?refl whereXis based upon spreading
factors of TFCj and TFCrefl with respect to the first
physical transmission configuration of the forward
composite channel; and a kth combination of channels
TFCk is selected for data transmission with respect to
the second physical transmission configuration on the
forward composite channel and a gain factor bk is
applied that is computed for the selected combination
of channels such that: bk - X *b ref2 whereX is based
upon spreading factors of TFCk and TFCref2 with
respect to the second physical transmission
configuration of the forward composite channel. 32.
The method of claim 31 wherein a common TFC that
yields similar puncturing/repetition for the first and
second physical channel configurations is identified
and the common TFC is determined to be the reference
channel combination TFCrefl and also the reference
channel combination TFCref2 and the gain factor
ySref2is selected to equal the gain factor/frefl. 33.
The method of claim 31 wherein reference channel
combination TFCref2 is determined by identifying a TFC
that has similar puncturing/repetition for the second
physical channel configuration as compared with
puncturing/repetition of reference channel combination
TFCrefl with respect to the first physical channel
configuration and the gain factor bref2 is selected t
o equal the gain factor/?refl. -58-34. The method of
claim 31 wherein reference channel combination TFCref2
is selected to be the same TFC as reference channel
combination TFCrefl and the gain factor /?ref2is
selected based on the gain factor/frefl and 



spreading factor changes in the reference channel
combination from the first physical configuration to
the second physical configuration of the forward
composite channel. 35. The method of claim 34 wherein
the gain factor b is selected such that bref2 = where
where SFi is a spreading factor of a dedicated
physical channel (DPCH) i with respect to the first
physical configuration and the sum is taken over all
DPCH i used in TFCrefl; and L -Y-J where SFi is a
spreading factor of a dedicated physical channel
(DPCH) i with respect to the second physical
configuration and the sum is taken over all DPCH i
used in TFCref2. 36. The method of claim wherein
reference channel combination TFCref2 is selected to
be the a different TFC as the reference channel
combination TFCrefl and the gain factor /fref2 is
selected such that where: where RMi is a semi-static
rate matching attribute for transport channel i, Ni is
the number of bits output from a radio frame
-59-segmentation block for transport channel i and the
sum is taken over all transport channels i in TFCrefl
with respect to the first physical configuration; K =
RM, xN where RMi is a semi-static rate matching
attribute for transport channel i, Ni is the number of
bits output from a radio frame segmentation block for
transport channel i and the sum is taken over all
transport channels i in TFCref2 with respect to the
second physical configuration; 



- Y L where SFi is a spreading factor of a dedicated
physical channel (DPCH) i with respect to the first
physical configuration and the sum is taken over all
DPCH i used in TFCrefl; and L - Y L where SFi is a
spreading factor of a dedicated physical channel
(DPCH)i with respect to the second physical
configuration and the sum is taken over all DPCH i
used in TFCre2. 37. The method of claim31 wherein the
gain factor is computed such that where: K = M where
RMi is a semi-static rate matching attribute for
transport channel i Ni is the number of bits output
from a radio frame segmentation block for transport
channel i and the sum is taken over all transport
channels i in TFCrefl; -60-where the sum is taken over
all transport channels i in the TFCj; L - Y L where
SFi is a spreading factor of a dedicated physical
channel (DPCH) i and the sum is taken over all DPCH i
used in TFCrefl; and - , SF where the sum is taken
over all DPCH i used in TFCj; and the gain factor b is
computed such that P k - Pref2 ref2 where: K = RM xJV
where RMi is a semi-static rate matching attribute for
transport channel i, Ni is the number of bits output
from a radio frame segmentation block for transport
channel i and the sum is taken 



over all transport channels i in TFCref2; K = RM, x N
where the sum is taken over all transport channels i
in the TFCk; - Y- L where SFi is a spreading factor of
a dedicated physical channel (DPCH) i and the sum is
taken over all DPCH i used in TFCref2; and T -~
V-JSFwhere the sum is taken over all DPCH i used in
TFCk. 38. A wireless transmit receive unit (WTRU)
comprising: -61-a transmitter configuredto transmit
communication signals in a forward composite channel
carrying data in a selected combination of channels
with respect to a selected physical transmission
configurationof the forward composite channel; a
processor configured to make forward channel power
adjustments as a function of target metrics computed
based on the data signals as received over the forward
channel in conjunction with applying a gain factor
based on a reference combination of channels with
respect to the selected physical transmission
configuration of the forward composite channel; said
transmitter configured to reconfigure the transmission
of communication signals in the forward composite
channel from transmission in a first selected
combination of channels with respect to a first
physical transmission configuration of the forward
composite channelto transmissionin a second selected
combination of channels with respect to a second
physical transmission configuration of the forward
composite channel; said processor configured to
compute and apply a gain factor b to the transmission
of communication signals in the first selected
combination of channels with respect to the first
physical transmission configuration of the forward
composite channel such that the gain factor b is
determined based on 



spreading factors of the first selected combination
anda reference combinationof channels with respect to
the first physical transmission configuration of the
forward composite channel; and said processor
configured to compute and apply a gain factor b to the
transmission of communication signals in the second
selected combination of channels with respect to the
second physical transmission configuration of the
forward composite channel where the gain factor b is
determined based on spreading factors of the second
selected combination anda reference combination of
channels with respect to the second physical
transmission configuration of the forward composite
channel. -62-39. The WTRU of claim 38 configured for
usein a code division multiple access (CDMA) system
where the data channels are transport channels (TrCHs)
that may have different spreading factors for
different physical configurations of the composite
channel, the composite channel is an uplink coded
composite transport channel (CCTrCH) and a transport
format combination (TFC) is associated with each of a
set of predefined format channel combinations of the
CCTrCH defined for all physical configurations,
wherein the processor is configured to select a
reference combination of channels, TFCrefl, with
respect to the first physical transmission
configuration of the forward composite channel from
the set of predefined format channel combinations,
that has an associated gain factor /frefl and a
reference combination of channels, TFCref2, with
respect to the second physical transmission
configuration of the forward composite channel from
the set of predefined format channel combinations that
has an associated gain factor /Sref2. 40. The WTRU of
claim 39 wherein the processor is configured to
identify a common TFC that yields similar
puncturing/repetition for the first and second
physical channel configurations and to select the
common TFC as the reference channel combination
TFCrefl and also the reference channel combination
TFCref2 and to select the gain factor br to equal the
gain 



factor/frefl. 41. The WTRU of claim 39 wherein the
processor is configured to select the reference
channel combination TFCref2 by identifying a TFC that
has similar puncturing/repetition for the second
physical channel configuration as compared with
puncturing/repetition of reference channel combination
TFCrefl with respect to the first physical channel
configuration and to select the gain factor ref2to
equal the gain factor/frefl. 4 . The WTRU of claim 39
wherein the processor is configured to select the
reference channel combination TFCref2 tobe the same
TFC as the reference -63-channel combination TFCrefl
and to compute the gain factor /?ref2 basedon the gain
factor/ refl and spreading factor changes in the
reference channel combination from the first physical
configuration to the second physical configuration of
the forward composite channel. 43. The WTRU of claim
42 wherein the processor is configured to compute the
gain factor /fref2 such that brefl = where - where SFi
is a spreading factor of a dedicated physical channel
(DPCH) i with respect to the first physical
configuration and the sum is taken over all DPCH i
used in TFCrefl; and - Y-L SF where SFi is a spreading
factor of a dedicated physical channel (DPCH) i with
respect to the second physical configuration and the
sum is taken over all DPCH i used in TFCref2. 44. The
WTRU of claim39 wherein the processor is configured to
select the reference channel combination TFCrefi to be
the a different TFC from the reference channel
combination TFCrefl and to compute the gain factor
/fref2 such 



that where: K = N, where RMi is a semi-static rate
matching attribute for transport channel i, Ni is the
number of bits output from a radio frame segmentation
block for transport channel i and the sum is taken
-64-over all transport channels i in TFCrefl with
respect to the first physical configuration; i where
RMi is a semi-static rate matching attribute for
transport channel i, Ni is the number of bits output
from a radio frame segmentation block for transport
channel i and the sum is taken over all transport
channels i in TFCref2 with respect to the second
physical configuration; -~ SF. where SFi is a
spreading factor of a dedicated physical channel
(DPCH) i with respect to the first physical
configuration and the sum is taken over all DPCH i
used in TFCrefl; and where SFi is a spreading factor
of a dedicated physical channel (DPCH)i with respect
to the second physical configuration and the sum is
taken over all DPCH i used in TFCref2. 45. The WTRU of
claim 39 where one of the format channel combinations
is a selected reference combination of channel,
TFCref, and a jth combination of channels TFCj is the
selected channel combination for data transmission on
the forward composite channel wherein the processor is
configured to apply and compute a gain factor /?j for
the selected combinationof channels TFCj such that: b
. 46. A method of transmission power control for a
wireless transmit receive unit (WTRU) that transmits
communication signals in a forward composite channel
carrying data in a selected combination of channels
with 



respect toa selected physical transmission
configurationof the forward composite channel where
the WTRU is configured to make forward channel power
-65-adjustments as a function of target metrics
computed based on the data signals as received over
the forward channel in conjunction with applying a
gain factor based on a reference combination of
channels with respect to the selected physical
transmission configuration of the forward composite
channel, the method comprising: determining a
reference combination of channels with respect to the
forward composite channel; transmitting communication
signalsin the forward composite channelin a selected
combination of channels with respect to a first
physical transmission configuration of the forward
composite channel; using the reference combination of
channels of the forward composite channel for
determining a gain factor b to apply to the
transmission of communication signals in the selected
combination of channels with respect to the first
physical transmission configuration of the forward
composite channel; making forward channel power
adjustments as a functionof target metrics computed
based on the data signals as received over the forward
channel with respect to the first physical
transmission configuration of the forward composite
channel; reconfiguring the transmission of
communication signals in the forward composite channel
to transmit the signals in a selected combination of
channels with respect to a second physical
transmission configuration of the forward composite
channel in conjunction with adjusting the forward
channel transmission power based on an updated target
metric computed as a functionof spreading factor
changes in the reference channel combination from the
first physical configuration to the second physical
configuration of the forward composite channel; and
using the reference combination of channels with
respect to the second 



physical transmission configuration of the forward
composite channel for determining a gain factor b to
apply to the transmission of communication signals in
the selected combination of channels with respect to
the second physical transmission configuration of the
forward composite channel. -66-47. The method of claim
46 where the WTRU is configured for use in a code
division multiple access (CDMA) system, the data
channels are transport channels (TrCHs) that may have
different spreading factors for different physical
configurations of the composite channel, the composite
channel is an uplink coded composite transport channel
(CCTrCH), a transport format combination (TFC)is
associated with each of a set of predefined format
channel combinations of the CCTrCH defined for all
physical configurations and Signal to Interference
Ratio (SIR) metrics of the transmitted communication
signals as received are used to compute a target SIR
upon which forward channel power adjustments are
based, the method wherein the reference combination of
channels of the forward composite channel is
determined tobe one of the set of predefined format
channel combinations, TFCref, that has an associated
gain factor bcef and the updated target metric used in
adjusting the forward channel transmission power in
conjunction with reconfiguration is an updated target
SIR. 48. The method of claim 47 wherein the updated
target SIR, SIR_targetnew,is computed such that
SIR_target = SIR_target +10 logre/2 where SIR_target
is the most recently used target metric for making
forward channel power adjustments with respect to the
first physical transmission configuration of the
forward composite channel; - y where SFi is a
spreading factor of a dedicated physical channel
(DPGH) i with respect to the first physical
configuration and the 



sum is taken over all DPCH i used in TFCref; and L - V
L -67-where SFi is a spreading factor of a dedicated
physical channel (DPCH) i with respect to the second
physical configuration and the sum is taken over all
DPCH i used in TFCref. 49. The method of claim 47
wherein: a jth combination of channels TFCj is
selected for data transmission with respect to the
first physical transmission configuration on the
forward composite channel and a gain factor /?j is
applied that is computed for the selected combination
of channels such that: /?j=X */?ref whereXis based
upon spreading factors of TFCj and TFCref with respect
to the first physical transmission configuration of
the forward composite channel; and a kth combination
of channels TFCkis selected for data transmission with
respect to the second physical transmission
configuration on the forward composite channel and a
gain factor b is applied that is computed for the
selected combination of channels such that: b =X'
*/?ref whereX' is based upon spreading factors of TFCk
and TFCref with respect to the second physical
transmission configuration of the forward composite
channel. 50. The method of claim49 wherein the gain
factor /?jis computed such that where: i where RMi is
a semi-static rate matching attribute for transport
channel i Ni is the number of bits output from a radio
frame segmentation block for transport channel i and
the sum is taken over all transport channels i in
TFCref; i where the sum is taken over all transport
channels i in the TFCj; -68-L - Y- L 



where SFi is a spreading factor of a dedicated
physical channel (DPCH)i and the sumis taken over all
DPCHi usedin TFCrefwith respect to said first physical
configuration; and where the sum is taken over all
DPCH i used in TFCj with respect to said first
physical configuration; and the gain factor bk is
computed such that where: K = RM xN, where RMi is a
semi-static rate matching attribute for transport
channel i Ni is the number of bits output from a radio
frame segmentation block for transport channel i and
the sum is taken over all transport channels i in
TFCref; where the sum is taken over all transport
channels i in the TFCk; L - L where SFi is a spreading
factor of a dedicated physical channel (DPCH)i and the
sumis taken over all DPCHi usedin TFCrefwith respect
to said second physical configuration; and - Y- L
where the sum is taken over all DPCH i used in TFCk
with respect to said second physical configuration.
-69-51. A wireless transmit receive unit (WTRU)
comprising: a transmitter configured to transmit
communication signals in a forward composite channel
carrying data in a selected combination of channels
with respect toa selected physical transmission
configuration of the forward composite channel; a
processor configured to make forward channel power
adjustments as a function of target metrics computed
based on the communication signals as received over
the forward channel in conjunction with applying a
gain factor based on a reference combination of
channels with respect to the selected physical
transmission configuration of the forward composite
channel; and 



said transmitter configured to reconfigure the
transmission of communication signals in the forward
composite channel from transmission in a first
selected combination of channels with respect to a
first physical transmission configuration of the
forward composite channelto transmission in a second
selected combination of channels with respect to a
second physical transmission configuration of the
forward composite channel in conjunction with the
processor adjusting the forward channel transmission
power based on an updated target metric computed as a
function of spreading factor changes in the reference
channel combination from the first physical
configuration to the second physical configuration of
the forward composite channel. 52. The WTRU of claim
51 wherein the processor is further configured to use
the reference combination of channelsof the forward
composite channel for determining a gain factor b to
apply to the transmission of communication signals in
selected combination of channels of the forward
composite channel. 5 . The WTRUof claim52 configured
for usein a code division multiple access (CDMA)
system where the data channels are transport channels
(TrCHs) that may have different spreading factors for
different physical configurations of the composite
channel, the composite channel is an uplink coded
composite transport channel (CCTrCH), a transport
format combination (TFC)is associated -70-with each of
a set of predefined format channel combinations of the
CCTrCH defined for all physical configurations, the
reference combination of channels of the forward
composite channel, TFCref, is one of the set of
predefined format channel combinations and has an
associated gain factor bv and where Signal to
Interference Ratio (SIR) metrics of the transmitted
communication signals as received are used to compute
a target SIR upon which forward channel power
adjustments are based, the WTRU wherein the processor
is configured to use an updated target SIR as the
updated target metric used in adjusting the forward
channel transmission power in conjunction with
transmission reconfiguration. 54. The WTRU of claim 53
wherein the processor i s configured to 



compute the updated target SIR, SIR_target , such that
SIR_target = SIR_target+ lOlog J where SIR_target d is
the most recently used target metric for making
forward channel power adjustments with respect to the
first physical transmission configuration of the
forward composite channel; where SFi is a spreading
factor of a dedicated pliysical channel (DPCH) i with
respect to the first physical configuration and the
sum is taken over all DPCH i used in TFCref; and T - V
where SFi is a spreading factor of a dedicated
pliysical channel (DPCH) i with respect to the second
physical configuration and the sum is taken over all
DPCH i used in TFCref. -71-55. The WTRU of claim 53
wherein the processor is configured such that, when a
jth combination of channels TFCj is selected for data
transmission with respect to a current physical
transmission configuration on the forward composite
channel, a gain factor b is computed and applied for
the selected combination of channels such that: /?j=X
*/?ref whereXis based upon spreading factors of TFCj
and TFCref with respect to the current physical
transmission configuration of the forward composite
channel. -72- 






