
POLYMERIZATION CATALYSTS AND PROCESS FOR PRODUCING
BIMODAL POLYMERS IN A SINGLE REACTOR TECHNICAL FIELD
OF THE INVENTION This invention relates to the field
of olefin polymerization catalysis, catalyst
compositions, methods for the polymerization and
copolymerization of olefins, and polyolefns.
BACKGROUND OF THE INVENTION Polyethylene (PE) is
consumed in the USA at the rate of over ten million
metric tons every year. Presently, a variety of PE
resins can be used to produce high stiffness pipe used
in water, gas, and other fluid transport applications.
Polyethylene pipe classified as PE-IOO, MRS 10, or
ASTM D3350 typical cell classification 345566C is
especially desirable for use under conditions
requiring higher pressure ratings. To obtain a PE-100
classification, PE-100 pipe is required to meet
certain standards specifying stiffness, resistance to
slow crack growth, resistance to chemical attack, and
low-temperature toughness (expressed as rapid crack
propagation). Further, such pipe must meet a
deformation standard that is determined under pressure
at elevated temperatures. It is also desirable for
PE-100 pipe to exhibit toughness. This characteristic
can be important in many polyethylene pipe
applications, for example, where the pipe is buried
underground or where the pipe is used to transport
coarse or abrasive slurries. Accordingly, there is a
need for a resin and a PE-100 pipe made therefrom that
has improved physical properties and impact resistance
properties. With conventional processes and resins,
there is a trade off between high stiffness and high
environmental stress cracking resistance (ESCR). While
either high stiffness or high ESCR items can be
manufactured, conventional processes do not produce
items having both high stiffness and high ESCR. There
is a need for a means of producing bimodal ethylene
copolymers in which the component polymers have narrow
molecular weight distributions and in which the
comonomer can preferentially be placed in the high
molecular weightportion, if desired. Further, there is
a need for a cost-effective catalyst system for 



controlling the level of long chain branching (LCB) in
PE to levels appropriate for resin applications such
as HDPE film, pipe and bottles. SUMMARY OF THE
INVENTION The present invention generally relates to a
catalyst composition including at least two
metallocene compounds, an activator, and a cocatalyst.
The present invention further relates to processes for
producing such a catalyst composition, polymerization
processes, and polymers produced therefrom. The
metallocene compounds are combined with an activator,
an aluminum alkyl compound, and an olefin monomer to
produce a polyolefin having a bimodal molecular weight
distribution. The resulting polymers feature an
outstanding balance of stiffness and slow crack growth
resistance. Additionally, the polymers produced
according to the present invention have excellent
impact strength. In accordance with the present
invention, the two metallocene compounds are selected
such that the polymers produced therefrom have two
distinctly different molecular weights. One of the
metallocenes, generally a tightly bridged metallocene
containing a substituent that includes a terminal
olefin, produces a high molecular weight component.
Another metallocene, which is generally not bridged
and may be more responsive to hydrogen than the first
metallocene, produces a low molecular weight component
of the resin. According to one aspect, a catalyst
composition comprises a first metallocene compound, a
second metallocene compound, an activator-support, and
an organoaluminum compound. The first metallocene
compound has the formula: (X1)(X2R1 2)(X3)(X4)M1;
wherein (X1) is cyclopentadienyl, indenyl, or
fluorenyl, (X2) is fluorenyl, and (X1) and (X2) are
connected by a disubstituted bridging group comprising
one atom bonded to both (X1) and (X2), wherein the
atom is carbon or silicon. A first substituent of the
disubstituted bridging group is an aliphatic or
aromatic group having from 1 to about 20 carbon atoms.
A second substituent of the disubstituted bridging
group is an 



unsaturated aliphatic group having from 3 to about 10
carbon atoms. R1 is H, an alkyl group having from 1 to
about 12 carbon atoms, or an aryl group having from 1
to about 12 carbon atoms; (X3) and (X4) are
independently an aliphatic group, anaromatic group, a
cyclic group, a combination of aliphatic and cyclic
groups, or a substituted derivative thereof, having
from 1 to about 20 carbon atoms, or a halide; and M1
is Zr or Hf. The first substituent of the
disubstituted bridging group may be a phenyl group, a
cyclohexylphenyl group, a naphthyl group, or a methyl
group. The second substituent of the disubstituted
bridging group may be a butenyl group, a pentenyl
group, or a hexenyl group. According to this and other
aspects of the present invention, the first
metallocene can include, but is not limited to:Express
Mail Label No. EV680508590US [0001] METHOD AND
APPARATUS FOR ADJUSTING CHANNEL QUALITY INDICATOR
FEEDBACK PERIOD TO INCREASE UPLINK CAPACITY [0002]
FIELD OF INVENTION [0003] The present invention is
related to a wireless communication system. More
particularly, the present invention is related to a
method and apparatus for adjusting a channel quality
indicator (CQI) feedback period to increase uplink
capacity in a wireless communication system. [0004]
BACKGROUND [0005] In a wireless communication system,
such as universal mobile telecommunication services
(UMTS) terrestrial radio access (UTRA), a wireless
transmit/receive unit (WTRU) sends a channel quality
indicator (CQI), (or channel quality estimates), to a
base station. The CQI is used for adaptive modulation
and coding (AMC), channel sensitive scheduling, or the
like. The base station determines an optimal
modulation scheme and coding rate for the WTRUs based
on the reported CQIs. The base station also uses the
reported CQIs when determining which WTRUs should be
allowed for transmission. [0006] The frequency of
generation and transmission of the CQIs is controlled
by parameters specified by a radio network controller
(RNC). The 



parameters are given to the WTRU through radio
resource control (RRC) signaling at call setup or upon
reconfiguration. [0007] The transmission of CQIs by
the WTRUs, although beneficial for optimizing the
capacity on the downlink, generates interference on
the uplink. This interference may decrease the uplink
capacity of the wireless communication system when the
number ofWTRUsthat are required totransmit a CQI is
large. Furthermore, it is often the case that the
transmission of CQIs by certain WTRUs is superfluous.
Such a situation arises when a WTRU has no pending
transmission on the downlink due to a period of
inactivity at the application level.[0008] The
interference caused by the transmission of CQIs from
non-active WTRUs may be reduced by updating the CQI
parameters so that the CQIs are generated by those
WTRUs less frequently. However, this approach does not
work well in practice because the CQI parameter update
is performed through the RRC signaling, which is slow.
By the time the CQI parameter update is communicated
to the WTRU, the user of the WTRUmay have resumed
activity, and performance would suffer until a new
update is sent to restore the original frequency of
CQI generation. [0009] In addition, in some
circumstances it is desirable to reduce the
interference from CQI transmissions during a limited
period of time in order to increase the capacity
available on the uplink when there is a temporary need
for more capacity, (e.g., when one user has a large
amount of data to upload, such as a picture). [0010]
Therefore, it is desirable to provide a method to
adjust the CQI feedback period more quickly and
efficiently to increase uplink capacity. [0011]
SUMMARY [0012] The present invention is related to a
method and apparatus for adjusting a CQI feedback
period to increase uplink capacity in a wireless
communication system. The uplink capacity is increased
by reducing the uplink interference caused by CQI
transmissions. In accordance with a first 



embodiment of the present invention, a WTRU monitors a
status of downlink transmissions tothe WTRUand sets
the CQI feedback period based on the status of the
downlink transmissions to the WTRU. In accordance with
a second embodiment of the present invention, a base
station monitors uplink and downlink transmission
needs. The base station determines the CQI feedback
period of at least one WTRU based on the uplink and
downlink transmission needs and sends a command to the
WTRUto change the CQI feedback period of the
WTRU.[0013] BRIEF DESCRIPTION OF THE DRAWINGS [0014]
Figure 1is a flow diagram of a process for adjusting a
CQI feedback period in accordance with a first
embodiment of the present invention. [0015] Figure 2
is a flow diagram of a process for adjusting a CQI
feedback period in accordance with a second embodiment
of the present invention. [0016] Figure 3 is a block
diagram of a WTRU which implements the process of
Figure 1. [0017] Figure 4 is a block diagram of a base
station which implements the process of Figure 2.
[0018] DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0019] When referred tohereafter, the
terminology "WTRU" includes but is not limited to a
user equipment, a mobile station (STA), a fixed or
mobile subscriber unit, a pager, or any other type of
device capable of operating in a wireless environment.
When referred tohereafter, the terminology "base
station" includes but is not limited to a Node-B, a
site controller, an access point (AP) or any other
type of interfacing device in a wireless environment.
[0020] The features of the present invention may be
incorporated into an integrated circuit (IC) or be
configured in a circuit comprising a multitude of
interconnecting components. [0021] Figure 1 is a flow
diagram of a process 100 for adjusting a CQI feedback
period in accordance with a first embodiment of the
present invention. In accordance with the first
embodiment, a WTRUautonomously adjusts the CQI 



feedback period based on downlink transmission status.
The WTRU is initially configured with a normal CQI
feedback period, and the WTRUreports a CQI to a base
station via an uplink channel every CQI feedback
period. [0022] The WTRU monitors the status of
downlink transmissions to the WTRU (step 102). In
monitoring the downlink transmission status, the WTRU
may maintain a counter for counting the number of
consecutive transmission time intervals (TTIs) that do
not include a transmission for the WTRU. For example,
in high speed downlink packet access (HSDPA), the
number of TTIsthat do not include a transmission for
the WTRU may be determined by detecting a valid cyclic
redundancy check (CRC) on downlink transmissions on a
high speed shared control channel (HS-SCCH). The
counter is reset when a valid downlink transmission to
the WTRU is detected, (e.g., in HSDPA, a valid CRC is
detected on the HS-SCCH). [0023] The WTRU then adjusts
the CQI feedback period based on the status of the
downlink transmissions (step 104). A piece-wise
function or a look up table (LUT) may be used to
select a new CQI feedback period based on the counter
value, such that the CQI feedback period is increased
as the counter value increases, and the CQI feedback
period is decreased as the counter value decreases. An
exemplary mapping scheme for mapping the counter value
to the CQI feedback period is shown in Table 1. As
shown in Table 1, the increased CQI feedback periods
may be a factor of the normal CQI feedback period. The
base station may monitor and detect CQIs from the WTRU
every normal CQI feedback period regardless of the CQI
feedback period setting in the WTRU. With this scheme,
it is avoidable to miss CQIs due to inconsistent CQI
feedback period settings in the WTRU and the base
station. The parameters in Table 1 are configurable
via a higher layer signaling, which is preferably
performed at call setup. Table 1 [0024] Alternatively,
the WTRU may be given multiple CQI feedback periods,
(for example, two (2) CQI feedback periods: an active
CQI feedback 



period and an inactive CQI feedback period), via RRC
signaling, and may switch between the CQI feedback
periods in accordance with the counter value, (i.e.,
the number of TTIs without a transmission for the
WTRU). For example, when thecounter value is below a
threshold, the active CQI feedback period is selected,
and when the counter value is equal to or above the
threshold, the inactive CQI feedback period is
selected. [0025] After the WTRU adjusts the CQI
feedback period based on the status of the downlink
transmissions, the process 100 returns to step 102 to
further monitor the downlink transmission status.
[0026] Figure 2 is a flow diagram of a process 200 for
adjusting a CQI feedback period in accordance with a
second embodiment of the present invention. In
accordance with the second embodiment, a base station
sends a command to increase or decrease the CQI
feedback period of the WTRUsbased on uplink and
downlink transmission needs. The base station
increases the CQI feedback period, (which means less
frequent CQI feedbacks), when the uplink transmission
needs increase, while the downlink transmission needs
can still be supported with the less frequent CQI
feedbacks. As frequent CQI feedbacks are beneficial to
downlink performance, the base station trades downlink
capacity for uplink capacity on a short term basis.
[0027] The base station monitors uplink transmission
needs and downlink transmission needs (step 202). The
uplink and downlink transmission needs are determined
based on an amount of data buffered in each of the
WTRUsfor uplink transmissions and an amount of data
buffered in a base station for downlink transmissions
to each of the WTRUs, respectively. The amount of data
buffered in the WTRU for uplink transmission is
indicated by the WTRU. For example, such indication
may be given by a scheduling request, a happy bit or
traffic volume measurement as in UTRA Release 6.
[0028] Alternatively, the base station may estimate
the time required to transmit the data currently in
the buffer of each WTRUand the time required to
transmit the data buffered in the base station for
each WTRU based on average 



downlink and uplink throughput to and from each of the
WTRUs. [0029] The base station determines whether it
is desirable to change the CQI feedback period of at
least one WTRU based on the uplink transmission needs
and the downlink transmission needs (step 204). The
base station mayincrease the CQI feedback period when
the uplink transmission needs are high and the
downlink transmission needs are low, and may decrease
the CQI feedback period, (or restore the original CQI
feedback period), when the uplink transmission needs
are low or the downlink transmission needs are high.
[0030] For example, if, for at least one WTRU, the
estimated time required to transmit data in a buffer
of the WTRU exceeds a pre-determined threshold, (i.e.,
the uplink transmission needs are high), it is
desirable to reduce the interference caused by CQI
transmissions by increasing the CQI feedback period.
Therefore, the base station determines if some or all
of the downlink transmissions could afford less
frequent CQI feedbacks. In order to determine this,
the base station may determine if the estimated time
required to transmit the data in the buffer of the
base station on the downlink is within a pr e
determined threshold. If it is determined that some or
all of the downlink transmissions may afford less
frequent CQI transmissions, (e.g., the estimated time
required to transmit the data in the buffer of the
base station is within the predetermined threshold),
the base station determines to increase the CQI
feedback period. [0031] If it is determined at step
204 that it is not desirable to change the CQI
feedback period, the process returns to step 202 to
further monitor the uplink and downlink transmission
needs. If it is determined at step 204 that it is
desirable to change the CQI feedback period, the base
station then sends a command to at least one WTRUto
change the CQI feedback period of the WTRU (step 206).
After sending the command, the process 200 returns to
step 202 to monitor the uplink and downlink
transmission needs. [0032] If the base station
subsequently determines that restoring the original
CQI feedback period is desirable for some or all of
the WTRUs, (i.e., if the 



base station determines that the estimated time
required totransmit the data in the buffer of the base
station on the downlink exceeds the pre-determined
threshold, or if the base station determines that the
estimated time required to transmit the data in the
buffer of each of the WTRUs on the uplink is below
thepre-determined threshold), the base station sends a
command to some or all WTRUs to restore the original
CQI feedback period of their CQI transmissions. [0033]
The command must be transmitted quickly, (e.g., within
a few tens of milliseconds), to the concerned WTRUs or
all WTRUs after a decision is made by the base
station. The command may be transmitted by any
suitable means. For example, in UTRA Release 6, the
command may be sent via an HS-SCCH. During each 2ms
TTI, the HS-SCCH includes information necessary for
each WTRUto determine if any data will be transmitted
tothe WTRUin the next TTI. The HS-SCCH includes bits
for indicating a channelization code set combination
for the WTRU. Currently, there are eight (8) unused
bit combinations for the channelization code set
combinations. One of the 8 unused bit combinations may
be used for the purpose of sending the command to
change the CQI feedback period. For example, one of
the unused bit combinations may be used to signal an
increase of the CQI feedback period and another to
signal a restoration of the original CQI feedback
period. [0034] The amount of change of the CQI
feedback period in response tothe command from the
base station may be pre-determined, (e.g., by a factor
of 2). Increase of the CQI feedback period by a factor
of 2 means that every other CQI that would normally be
transmitted with the original configuration is now not
transmitted. Alternatively, the amount of change of
the CQI feedback period in response to the command may
be signaled upon call setup or reconfiguration. For
example, two sets of CQI feedback periods may be given
to the WTRU, and switched in accordance with the
command. [0035] The information contained in a
specific TTI in an HS-SCCH is normally only used by
one specific WTRU, which is identified through
bitmasking of the CRC field with a WTRU-specific
sequence, (WTRUidentity (ID)). 



In order to provide a significant interference
reduction on the uplink within a short amount of time,
it is desirable that all WTRUs monitoring a given
HSSCCH be commanded a change of the CQI feedback
period at the same time. Therefore, a special WTRU ID
for all WTRUs may be used to transmit the command via
the HS-SCCH.[0036] Figure 3 is a block diagram of a
WTRU 300 which implements the process 100 of Figure 1.
The WTRU 300 includes a downlink status monitor 302, a
CQI feedback controller 304 and an LUT 306 (optional).
The downlink status monitor 302 monitors a status of
downlink transmissions t o the WTRU. The downlink
status monitor 302 may include a counter 308 to count
the number of consecutive TTIs that do not include
transmissions to the WTRU. The CQI feedback controller
304 sets the CQI feedback period based on the status
of the downlink transmissions to the WTRU as stated
hereinabove. [0037] Figure 4 is a block diagram of a
base station 400 which implements the process 200 of
Figure 2. The base station 400 includes a monitor 402
and a CQI feedback controller 404. The monitor 402
monitors uplink transmission needs and downlink
transmission needs. The CQI feedback controller 404
determines the CQI feedback period of at least one
WTRU based on the uplink transmission needs and the
downlink transmission needs and sends a command to at
least one of the WTRUs to change the CQI feedback
period. [0038] EMBODIMENTS [0039] 1. A method for
adjusting the CQI feedback period to increase uplink
capacity in a wireless communication system including
a plurality of WTRUs and a base station wherein the
WTRUs report a CQI tothe base station every CQI
feedback period. [0040] 2. The method of embodiment 1
comprising the step of a WTRU monitoring a status of
downlink transmissions to the WTRU. [0041] 3. The
method of embodiment 2 comprising the step of the WTRU
setting the CQI feedback period based on the status of
the downlink transmissions to the WTRU. 



[0042] 4. The method as in any of the embodiments 2-3,
wherein the status of downlink transmissions is
monitored by counting the number of consecutive TTIs
that have no transmissions to the WTRU.[0043] 5. The
method of embodiment 4 wherein the CQI feedback period
is set based on the number of consecutive TTIs that
have notransmissions to the WTRU. [0044] 6. The method
as in any of the embodiments 2-5, wherein the CQI
feedback period is set by using an LUT to map the
status of downlink transmission to one of a plurality
of CQI feedback periods. [0045] 7. The method of
embodiment 6, wherein the LUT is configurable by a
higher layer signaling. [0046] 8. The method as in any
embodiments 3-7, wherein the CQI feedback periods are
a factor of a normal CQI feedback period. [0047] 9.
The method of embodiment 8 wherein the base station
monitors CQI feedback from the WTRU every normal CQI
feedback period. [0048] 10. The method as in any
embodiments 2-5, wherein the CQI feedback period is
set by using a piece-wise function to map the status
of downlink transmission to one of a plurality of CQI
feedback periods. [0049] 11. The method as in any
embodiments 2-5, wherein the WTRU is given an active
CQI feedback period and an inactive CQI feedback
period, and the active CQI feedback period is selected
when the number of consecutive TTIs that have no
transmissions to the WTRU exceeds a threshold,
otherwise the inactive CQI feedback period is
selected. [0050] 12. The method of embodiment 1
comprising the step of a base station monitoring
uplink and downlink transmission needs. [0051] 13. The
method of embodiment 12 comprising the step of the
base station determining whether it is desirable to
change the CQI feedback period of at least one WTRU
based on the uplink and downlink transmission needs.
[0052] 14. The method of embodiment 13 comprising the
step of if it is determined that it is desirable to
change the CQI feedback period, the base 



station sending a command to the WTRU to change the
CQI feedback period of the WTRU. [0053] 15. The method
ofembodiment 14 wherein the base station sends the
command toincrease the CQI feedback period of the
WTRUwhen the uplinktransmission needs exceed a first
threshold and the downlink transmission needs are
within a second threshold. [0054] 16. The method of
embodiment 14 wherein the base station sends the
command to decrease the CQI feedback period when
either the uplink transmission needs are within the
first threshold or the downlink transmission needs
exceed the second threshold. [0055] 17. The method as
in any of the embodiments 15-16, wherein the uplink
transmission needs are determined based on an amount
of data buffered in each of the WTRUs for uplink
transmissions. [0056] 18. The method as in any of the
embodiments 15-17, wherein the downlink transmission
needs are determined based on an amount of data
buffered in the base station for downlink
transmissions to each of the WTRUs. [0057] 19. The
method as in any of the embodiments 15-16, wherein the
uplink transmission needs are determined based on a
time required to transmit the data buffered in each of
the WTRUs. [0058] 20. The method as in any of the
embodiments 15-16, wherein the downlink transmission
needs are determined based on a time required to
transmit the data buffered in the base station for
each of the WTRUs. [0059] 21. The method as in any of
the embodiments of claim 17-20, wherein the amount of
data buffered in the WTRU is reported by the WTRU.
[0060] 22. The method of embodiment 21 wherein the
amount of data buffered in the WTRU is indicated by a
scheduling request sent by the WTRU. [0061] 23. The
method of embodiment 21 wherein the amount of data
buffered in the WTRU is indicated by a happy bit sent
by the WTRU. [0062] 24. The method of embodiment 21
wherein the amount of data buffered in the WTRU is
indicated by traffic volume measurement. 



[0063] 25. The method as in any of the embodiments
14-24, wherein the base station broadcasts the command
to all WTRUs. [0064] 26. The method as in any of the
embodiments 14-24, wherein the base station sends the
command only to concerned WTRUs.[0065] 27. The method
as in any of the embodiments 12-26, wherein the
downlink transmissions is transmitted via HSDPA.
[0066] 28. The method of embodiment 27 wherein the
command is transmitted via an HS-SCCH. [0067] 29. The
method of embodiment 28 wherein the command is
transmitted by using an unused channelization code set
combinations. [0068] 30. The method as in any of the
embodiments 28-29, wherein the command is transmitted
using a special WTRU ID for all WTRUs. [0069] 31. The
method as in any of the embodiments 14-30, wherein an
amount of change of the CQI feedback period in
response to the command is predetermined and signaled
tothe WTRUs, whereby the WTRUchanges the CQI feedback
period based on the predetermined amount of change.
[0070] 32. The method as in any of the embodiments
14-31, wherein a plurality of CQI feedback periods are
given to the WTRUs in advance and one of the CQI
feedback periods is selected in accordance with the
command. [0071] 33. The method as in any of the
embodiments 31-32, wherein the CQI feedback periods
are determined as a factor of a normal CQI feedback
period. [0072] 34. The method of embodiment 33 wherein
the base station monitors CQI feedback from the WTRU
every normal CQI feedback period. [0073] 35. A WTRU
for adjusting the CQI feedback period to increase
uplink capacity in a wireless communication system
including a plurality of WTRUs and a base station
wherein the WTRUs report a CQI to the base station via
an uplink channel every CQI feedback period. [0074]
36. The WTRU of embodiment 35 comprising a downlink
status monitor for monitoring a status of downlink
transmissions to the WTRU. [0075] 37. The WTRU of
embodiment 36 comprising a CQI feedback 



controller for setting the CQI feedback period based
on the status of the downlink transmissions to the
WTRU. [0076] 38. The WTRU as in any of the embodiments
36-37, wherein the downlink status monitor includes a
counter t o count the number of consecutiveTTIs that
have no transmissions to the WTRU, whereby the CQI
feedback controller sets the CQI feedback period based
on a counter value. [0077] 39. The WTRU as in any of
the embodiments 36-38, further comprises an LUT for
mapping the counter value to one of a plurality of CQI
feedback periods, whereby the CQI feedback controller
sets the CQI feedback period by using the LUT. [0078]
40. The WTRU of embodiment 39 wherein the LUT is
configurable by a higher layer signaling. [0079] 41.
The WTRU as in any of the embodiments 36-40, wherein
the CQI feedback periods are determined as a factor of
a normal CQI feedback period. [0080] 42. The WTRU as
in any of the embodiments 37-38, wherein the CQI
feedback controller sets the CQI feedback period by
using a piece-wise function. [0081] 43. The WTRU as in
any of the embodiments 36-38, wherein the WTRU is
given an active CQI feedback period and an inactive
CQI feedback period, and the CQI feedback controller
selects the active CQI feedback period when the number
of consecutive TTIs that have no transmissions t o the
WTRU exceeds a threshold, otherwise selects the
inactive CQI feedback period. [0082] 44. A base
station for adjusting CQI feedback period t oincrease
uplink capacity in a wireless communication system
including a plurality of WTRUs and a base station
wherein the WTRUs report a CQI t o the base station
via an uplink channel every CQI feedback period.
[0083] 45. The base station of embodiment 44
comprising a monitor for monitoring uplink and
downlink transmission needs. [0084] 46. The base
station of embodiment 45 comprising a CQI feedback
controller for determining whether it is desirable to
change the CQI 



feedback period of at least one WTRU based on the
uplink and downlink transmission needs and sending a
command to the WTRU to change the CQI feedback period
of the WTRU. [0085] 47. The base station of embodiment
46 wherein the CQI feedback controller sends a command
to increase the CQI feedback period of the WTRUwhen
the uplink transmission needs exceed a first threshold
and the downlink transmission needs are within a
second threshold. [0086] 48. The base station of
embodiment 46 wherein the CQI feedback controller
sends a command to decrease the CQI feedback period
when either the uplink transmission needs are within
the first threshold or the downlink transmission needs
exceed the second threshold. [0087] 49. The base
station as in any of the embodiments 45-48, wherein
the monitor monitors the uplink transmission needs
based on an amount of data buffered in each of the
WTRUs for uplink transmissions. [0088] 50. The base
station as in any of the embodiments 45-48, wherein
the monitor monitors the downlink transmission needs
based on an amount of data buffered in the base
station for downlink transmissions to each of the
WTRUs. [0089] 51. The base station as in any of the
embodiments 45-48, wherein the monitor monitors the
uplink transmission needs based on a time required to
transmit the data buffered in each of the WTRUs.
[0090] 52. The base station as in any of the
embodiments 45-48, wherein the monitor monitors the
downlink transmission needs based on a time required
to transmit the data buffered in the base station for
each of the WTRUs. [0091] 53. The base station of
embodiment 49 wherein the amount of data buffered in
the WTRU is reported by the WTRU. [0092] 54. The base
station of embodiment 53 wherein the amount of data
buffered in the WTRU is indicated by a scheduling
request sent by the WTRU. [0093] 55. The base station
of embodiment 53 wherein the amount of 



data buffered in the WTRU is indicated by a happy bit
sent by the WTRU. [0094] 56. The base station of
embodiment 53 wherein the amount of data buffered in
the WTRU is indicated by traffic volume measurement.
[0095] 57. The base station as in any of the
embodiments 46-56, wherein the CQI feedback controller
broadcasts the command t o all WTRUs.[0096] 58. The
base station as in any of the embodiments 46-56,
wherein the CQI feedback controller sends the command
only t o concerned WTRUs. [0097] 59. The base station
as in any of the embodiments 44-58, wherein the
downlink transmissions is transmitted via HSDPA.
[0098] 60. The base station of embodiment 59 wherein
the CQI feedback controller sends the command via an
HS-SCCH. [0099] 61. The base station of embodiment 60
wherein the CQI feedback controller sends the command
using an unused channelization code set combinations.
[00100] 62. The base station of embodiment 60 wherein
the CQI feedback controller sends the command using a
special WTRU ID for all WTRUs. [00101] 63. The base
station as in any of the embodiments 45-62, wherein
the monitor monitors CQI feedback from the WTRU every
normal CQI feedback period. [00102] 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.CLAIMS What is claimed is: 1. In a wireless
communication system including a plurality of wireless
transmit/receive units (WTRUs) and a base station
wherein the WTRUs report a channel quality indicator
(CQI) to the base station every CQI feedback period, a
method for adjusting the CQI feedback period to
increase uplink capacity, the method comprising: 



aWTRUmonitoring a status of downlink transmissions
tothe WTRU; and the WTRU setting the CQI feedback
period based on the status of the downlink
transmissions to the WTRU. 2. The method of claim
1wherein the status of downlink transmissions is
monitored by counting the number of consecutive
transmission time intervals (TTIs) that have no
transmissions to the WTRU. 3. The method of claim 2
wherein the CQI feedback period is set based on the
number of consecutive TTIs that have no transmissions
to the WTRU. 4. The method of claim 1 wherein the CQI
feedback period is set by using a look-up table (LUT)
tomap the status of downlink transmission to one of a
plurality of CQI feedback periods. 5. The method of
claim 4 wherein the LUT is configurable by a higher
layer signaling. 6. The method of claim 4 wherein the
CQI feedback periods are a factor of a normal CQI
feedback period. 7. The method of claim 6 wherein the
base station monitors CQI feedback from the WTRU every
normal CQI feedback period.8. The method of claim 3
wherein the CQI feedback period is set by using a
piece-wise function tomap the status of downlink
transmission to one of a plurality of CQI feedback
periods. 9. The method of claim 3 wherein the WTRU is
given an active CQI feedback period and an inactive
CQI feedback period, and the active CQI feedback
period is selected when the number of consecutive TTIs
that have no transmissions to the WTRU exceeds a
threshold, otherwise the inactive CQI feedback period
is selected. 10. In a wireless communication system
including a plurality of wireless transmit/receive
units (WTRUs) and a base station wherein the
WTRUsreport a channel quality indicator (CQI) to the
base station every CQI feedback period, a method for
adjusting CQIfeedback period toincrease uplink
capacity, the method comprising: 



a base station monitoring uplink and downlink
transmission needs; the base station determining
whether it is desirable to change the CQI feedback
period of at least one WTRU based on the uplink and
downlink transmission needs; and if it is determined
that it is desirable to change the CQI feedback
period, the base station sending a command to the WTRU
to change the CQI feedback period of the WTRU. 11. The
method of claim 10 wherein the base station sends the
command to increase the CQI feedback period of the
WTRU when the uplink transmission needs exceed a first
threshold and the downlink transmission needs are
within a second threshold. 12. The method of claim 10
wherein the base station sends the command to decrease
the CQI feedback period when either the
uplinktransmission needs are within the first
threshold or the downlink transmission needs exceed
the second threshold. 13. The method of claim 10
wherein the uplink transmission needs are determined
based on an amount of data buffered in each of the
WTRUsfor uplink transmissions and the downlink
transmission needs are determined based on an amount
of data buffered in the base station for downlink
transmissions toeach of the WTRUs. 14. The method of
claim 10 wherein the uplink transmission needs are
determined based on a time required totransmit the
data buffered in each of the WTRUs, and the downlink
transmission needs are determined based on a time
required totransmit the data buffered in the base
station for each of the WTRUs. 15. The method of claim
13 wherein the amount of data buffered in the WTRU is
reported by the WTRU. 16. The method of claim 15
wherein the amount of data buffered in the WTRU is
indicated by a scheduling request sent by the WTRU.
17. The method of claim 15 wherein the amount of data
buffered in the WTRUis indicated by a happy bit sent
by the WTRU. 



18. The method of claim 15 wherein the amount of data
buffered in the WTRUis indicated by traffic volume
measurement. 19. The method of claim 10 wherein the
base station broadcasts the command to all WTRUs. 20.
The method of claim 10 wherein the base station sends
the command only to concerned WTRUs.21. The method of
claim 10 wherein the downlink transmissions is
transmitted via high speed downlink packet access
(HSDPA). 22. The method of claim 21 wherein the
command is transmitted via a high speed shared control
channel (HS-SCCH). 23. The method of claim 22 wherein
the command is transmitted by using an unused
channelization code set combinations. 24. The method
of claim 22 wherein the command is transmitted using a
special WTRU identity (ID) for all WTRUs. 25. The
method of claim 10 wherein an amount of change of the
CQI feedback period in response tothe command is
predetermined and signaled tothe WTRUs, whereby the
WTRU changes the CQI feedback period based on the
predetermined amount of change. 26. The method of
claim 10 wherein a plurality of CQI feedback periods
are given to the WTRUs in advance and one of the CQI
feedback periods is selected in accordance with the
command. 27. The method of claim 10 wherein the CQI
feedback periods are determined as a factor of a
normal CQI feedback period. 28. The method of claim 27
wherein the base station monitors CQI feedback from
the WTRU every normal CQI feedback period. 29. In a
wireless communication system including a plurality of
wireless transmit/receive units (WTRUs) and a base
station wherein the WTRUs report a channel quality
indicator (CQI) to the base station via an uplink
channel everyCQI feedback period, a WTRUfor adjusting
the CQI feedback period to increase uplink capacity,
the WTRU comprising: a downlink status monitor for
monitoring a status of downlink 



transmissions to the WTRU; and a CQI feedback
controller for setting the CQI feedback period based
on the status of the downlink transmissions to the
WTRU. 30. The WTRU of claim 29 wherein the downlink
status monitor includes a counter to count the number
of consecutive transmission time intervals (TTIs) that
have no transmissions to the WTRU, whereby the CQI
feedback controller sets the CQI feedback period based
on a counter value. 31. The WTRUof claim 30 further
comprises a look-up table (LUT) for mapping the
counter value toone of a plurality of CQI feedback
periods, whereby the CQI feedback controller sets the
CQI feedback period by using the LUT. 32. TheWTRUof
claim 30 wherein the LUT is configurable by a higher
layer signaling. 33. The WTRU of claim 30 wherein the
CQI feedback periods are determined as a factor of a
normal CQI feedback period. 34. The WTRUof claim 30
wherein the CQI feedback controller sets the CQI
feedback period by using a piece-wise function. 35.
The WTRU of claim 30 wherein the WTRUis given an
active CQI feedback period and an inactive CQI
feedback period, and the CQI feedback controller
selects the active CQI feedback period when the number
of consecutive TTIs that have no transmissions to the
WTRU exceeds a threshold, otherwise selects the
inactive CQI feedback period.36. In a wireless
communication system including a plurality of wireless
transmit/receive units (WTRUs) and a base station
wherein the WTRUsreport a channel quality indicator
(CQI) to the base station via an uplink channel every
CQI feedback period, a base station for adjusting CQI
feedback period toincrease uplink capacity, the base
station comprising: a monitor for monitoring uplink
and downlink transmission needs; and a CQI feedback
controller for determining whether it is desirable to
change the CQI feedback period of at least
oneWTRUbased on the uplink and downlink transmission
needs and sending a command to the WTRU to change the
CQI 



feedback period of the WTRU. 37. The base station of
claim 36 wherein the CQI feedback controller sends a
command to increase the CQI feedback period of the
WTRU when the uplink transmission needs exceed a first
threshold and the downlink transmission needs are
within a second threshold. 38. The base station of
claim 36 wherein the CQI feedback controller sends a
command to decrease the CQI feedback period when
either the uplink transmission needs are within the
first threshold or the downlink transmission needs
exceed the second threshold. 39. The base station of
claim 36 wherein the monitor monitors the uplink
transmission needs based on an amount of data buffered
in each of the WTRUsfor uplink transmissions and
monitors the downlink transmission needs based on an
amount of data buffered in the base station for
downlink transmissions to each of the WTRUs. 40. The
base station of claim 36 wherein the monitor monitors
the uplink transmission needs based on a time required
totransmit the data buffered in each of the WTRUs, and
monitors the downlink transmission needs based on
atime required to transmit the data buffered in the
base station for each of the WTRUs. 41. The base
station of claim 39 wherein the amount of data
buffered in the WTRU is reported by the WTRU. 42. The
base station of claim 41wherein the amount of data
buffered in the WTRU is indicated by a scheduling
request sent by the WTRU. 43. The base station of
claim 41wherein the amount of data buffered in the
WTRU is indicated by a happy bit sent by the WTRU. 44.
The base station of claim 41wherein the amount of data
buffered in the WTRU is indicated by traffic volume
measurement. 45. The base station of claim 36 wherein
the CQI feedback controller broadcasts the command to
all WTRUs. 46. The base station of claim 36 wherein
the CQI feedback controller 



sends the command only to concerned WTRUs. 47. The
base station of claim 36 wherein the downlink
transmissions is transmitted via high speed downlink
packet access (HSDPA). 48. The base station of claim
47 wherein the CQI feedback controller sends the
command via a high speed shared control channel
(HS-SCCH). 49. The base station of claim 48 wherein
the CQI feedback controller sends the command using an
unused channelization code set combinations.50. The
base station of claim 48 wherein the CQI feedback
controller sends the command using a special WTRU
identity (ID) for all WTRUs. 51. The base station of
claim 36 wherein the monitor monitors CQI feedback
from the WTRU every normal CQI feedback period. 


