
[0001] METHOD AND APPARATUSFOR MAINTAINING UPLINK
SYNCHRONIZATIONAND REDUCING BATTERYPOWER CONSUMPTION
[0002] FIELD OF INVENTION [0003] The present invention
is related towireless communication systems. More
particularly, the present invention is related to a
method and apparatus for maintaining uplink
synchronization and reducing battery power consumption
of a wireless transmit/receive unit (WTRU). [0004]
BACKGROUND [0005] In a conventional third generation
partnership project (3GPP) system, there are four
non-idle radio resource control (RRC) states roughly
corresponding to four levels of WTRU activity: a
dedicated channel (DCH) cell level (CeIMDCH) state, a
forward access channel (FACH) cell level (Cell_FACH)
state, a paging channel (PCH) cell level (Cell_PCH)
state, and a universal terrestrial radio access
network (UTRAN) registration area (URA) PCH (URA_PCH)
state. In a Cell_DCH state, a WTRU has a dedicated
physical channel for data transport. In a Cell_FACH
state, no dedicated channel is allocated to the WTRU,
but the WTRUmay use a random access channel (RACH) and
a FACH channel for conveying and receiving signaling
as well as user plane data. It is not efficient to
send a large amount of user plane data in the
Cell_FACH state. A Cell_PCH state reduces battery
consumption by only listening to a PCH in a
discontinuous reception (DRX) mode. As with the
Cell_DCH and Cell_FACH states, the location of a WTRU
in the Cell_PCH state is known at the cell level. A
WTRU in the Cell_PCH state temporarily enters a
Cell_FACH state when it relocates to a new cell in
order to communicate its new location information.
AURA_PCH state is similar to the Cell_PCH state,
except that in the URA_PCH state the network is only
informed when the WTRUmoves to a new URA. When a WTRU
changes cells, the WTRU generally stays in the 



same state. Currently, handovers in the Cell_DCH state
are network-directed.[0006] A WTRUthat is in an active
state has a non-access stratum (NAS) connectivity so
that the WTRUmay communicate to nodes in a core
network. A WTRUin an active state also has an access
stratum (AS) connectivity such that a radio bearer
configuration, (e.g., WTRU capability exchange,
ciphering, or the like), has been completed for the
WTRU. [0007] AWTRUin an idle state consumes less power
and resources than a WTRU in a low-power active state.
One important characteristic of a WTRU in an idle
state is that the WTRU does not have to participate in
an active mode handover. In other words, when a WTRUin
an idle state moves from one cell to another, the WTRU
does not configure radio bearers with the new cell if
the WTRU remains in an idle state. [0008] One of the
goals in a next generation wireless communication
system is maintaining an "always on" connectivity.
However, for a batterypowered WTRU, battery power
consumption is an issue. The "always on" connectivity
is a desirable feature, but this tends to shorten the
battery life. [0009] Currently in 3GPP, a WTRU
maintains uplink synchronization whenever it has a
dedicated channel to a base station. The WTRU always
maintains uplink synchronization in a Cell_DCH state.
The WTRU also resynchronizes its uplink any time it
has a new set of dedicated channels disjoint from its
prior set. Maintaining uplink synchronization,
(conventionally via RACH transmissions), is one of the
sources for consuming the battery power of the WTRU.
[0010] Therefore, it would be desirable toprovide a
scheme for maintaining uplink synchronization
efficiently and reducing battery power consumption
while the WTRU is in an active state. [0011] SUMMARY
[0012] The present invention is related to a method
and apparatus for 



maintaining uplink synchronization and reducing
battery power consumption of a WTRU. ANode-B sends a
polling message to a WTRU. The WTRU sends an uplink
synchronization burst in response to the polling
message withoutcontention. The Node-B estimates an
uplink timing shift based on the uplink
synchronization burst and sends an uplink timing
adjustment command to the WTRUwithout contention. The
WTRUthen adjusts uplink timing based on the uplink
timing adjustment command. Alternatively, the Node-B
may send a scheduling message for uplink
synchronization to the WTRU. The WTRU may send the
uplink synchronization burst based on the scheduling
message. Alternatively, the WTRUmay perform
contention-based uplink synchronization after
receiving a synchronization request from the Node-B.
The WTRU may enter an idle state instead of performing
a handover to a new cell when the WTRUmoves to the new
cell. ADRXinterval for the WTRUmay be set based on
activity of the WTRU. [0013] BRIEF DESCRIPTION OF THE
DRAWINGS [00 14] Amore detailed understanding of the
invention may be had from the following description of
a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying
drawings wherein: [0015] Figure 1 is a signaling
diagram of a process for maintaining uplink
synchronization using a contention free procedure in
accordance with one embodiment of the present
invention; [0016] Figure 2 is a signaling diagram of a
process for maintaining uplink synchronization using a
contention free procedure in accordance with another
embodiment of the present invention; [0017] Figure 3
is a signaling diagram of a process for uplink
synchronization using a contention-based procedure in
accordance with the present invention; and [0018]
Figure 4 is a block diagram of a Node-B and a WTRU
configured in 



accordance with the present invention. [0019] DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0020] When
referred tohereafter, the terminology "WTRU"includes
but is not limited to a user equipment (UE), a mobile
station (STA), a fixed or mobilesubscriber unit, a
pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or any other type of user
device capable of operating in a wireless environment.
When referred to hereafter, the terminology "Node-B"
includes but is not limited to a base station, a site
controller, an access point (AP), or any other type of
interfacing device capable of operating in a wireless
environment. [002 1] The present invention is
applicable to any wireless communication systems
including, but not limited to, wideband code division
multiple access (WCDMA) and long term evolution (LTE)
of 3GPP cellular networks beyond 3GPP Release 7.
[0022] Figure 1 is a signaling diagram of a process
100 for maintaining uplink synchronization using a
contention-free procedure in accordance with one
embodiment of the present invention. For uplink
synchronization, a Node-B 152 sends a polling message
to a WTRU 154 to request transmission of an uplink
synchronization burst (step 102). The WTRU 154 may
receive the polling message either during registration
or via broadcasting after registration. The polling
message indicates a specific time, (e.g., a system
frame number or transmission time interval (TTI)),
and/or resource for sending the uplink synchronization
burst so that the specific WTRU may send the uplink
synchronization burst without contending against other
WTRUs. In response to the polling message, the WTRU
154 sends an uplink synchronization burst based on the
parameters, (e.g., a specific time, a resource, or the
like), included in the polling message (step 104). The
Node-B 152 receives the uplink synchronization burst
and estimates an uplink timing shift based on the
uplink synchronization burst (step 106). The Node-B
152 sends an uplink timing adjustment command 



to the WTRU 154 (step 108). The WTRU 154 then adjusts
uplink timing based on the uplink timing adjustment
command (step 110). [0023] The polling message may
include uplink interference information so that the
WTRU 154 may use the information in determining uplink
transmit power for the uplink synchronization burst.
Alternatively, the Node-B 152 may explicitly indicate
an uplink transmit power for the uplink
synchronization burst. The Node-B 152 may send the
polling message via a downlink common controlchannel
granting an access to an uplink shared channel for the
uplink synchronization burst. [0024] Alternatively, to
save an additional power, the WTRU 154 may enter a DRX
mode and wake at predetermined intervals for either
paging or uplink shared channel allocation. If the
WTRU 154 enters a DRX mode, the Node-B 152 does not
need to send the polling messages to the WTRU 154 very
often. The network configures a periodicity on how
often the Node-B 152 should send the polling message
to the WTRU 154. This periodicity information can be
sent to the WTRU 154 through a broadcast message. In
this way, the WTRU 154 may only wake up at the moment
when the polling message is expected. After listening
to the polling message and perform the necessary
uplink transmissions, the WTRU 154 reenters the DRX
mode in order to save the battery power. [0025] The
polling message may address several WTRUs containing
parameters for several polled WTRUs to send their
uplink synchronization bursts. Apolling rate may be
different for each WTRU. The polling rate may be
determined based on the estimated clock drift and/or
mobility of the WTRUs. The polling rate may be
adaptively changed by either the WTRU 154, (via a
request to the Node-B 152), or the Node-B 152. The
polling rate may be different for each RRC (or medium
access control (MAC)) state of the WTRU 154. The
polling rate may increase over time, (e.g.,
exponentially), as the period of inactivity of the
WTRU 154 increases. The Node-B 152 may use the results
of 



the uplink synchronization as one factor in adaptively
changing the polling rate for the WTRU 154. An uplink
channel allocation for the uplink synchronization
burst provided by the polling message may be periodic
or may optionally indicate duration of the uplink
channel. [0026] Since the WTRU 154 in the active state
is already known to the Node-B 152 and the Node-B 152
can uniquely identify the WTRU 154 via the scheduled
tunes for the WTRU 154, the WTRU 154 may omit a cell
ID or a WTRU ID, (e.g., a control radio network
temporary identity (C-RNTI)), in the uplink
synchronization burst. This will reduce an
overhead.[0027] Alternatively, the Node-B 152 may
include a short, (preferably random), identifier, tag
or a sequence number in the polling message, and the
WTRU 154 may use the same short identifier, tag or
sequence number in the uplink synchronization burst.
Since this identifier, tag, or sequence number is
smaller than other forms of identification, (e.g., a
cell ID or a C-RNTI), the overhead is reduced. [0028]
Figure 2 is a signaling diagram of a process 200 for
maintaining uplink synchronization using a
contention-free procedure in accordance with another
embodiment of the present invention. A Node-B 252
generates a schedule for uplink synchronization for a
WTRU 254 and sends a scheduling message for uplink
synchronization tothe WTRU254 (step 202). The
scheduling message may include a schedule for several
WTRUs. Uplink synchronization is performed at
predetermined times using a predetermined resource
specified in the scheduling message. The Node-B 252
may signal the resource for uplink synchronization t o
the WTRU 254 prior to the scheduled synchronization
time. The scheduling message may include uplink
interference information or uplink transmit power
information. The uplink transmit power information may
be for a group of WTRUs if they are in a similar
situation. Alternatively, the uplink transmit power
information may be for each WTRU or may just be used
as a 



reference. The scheduling message may be transmitted
via a downlink common control channel granting an
access to an uplink shared channel for the
synchronization burst. [0029] The WTRU254 sends an
uplink synchronization burst based on the scheduling
message (step 204). The WTRU254may optionally indicate
the next synchronization time in the uplink
synchronization burst, (i.e., the synchronization
burst payload may include a field indicating the next
synchronization time). This synchronization time may
be viewed as a recommendation by the Node-B 252, and
the Node-B 252 may modify the schedule or the
recommendation by sending a signal via a downlink
signaling channel, (e.g., a shared control channel).
The WTRU 254 may also send a scheduling request
informing the amount of data waiting for transmission
in theWTRU 254. The WTRU 254 may also send measurement
results such as a channel quality indicator (CQI).
[0030] The Node-B 252 estimates an uplink timing shift
based on the uplink synchronization burst (step 206).
The Node-B 252 sends an uplink timing adjustment
command to the WTRU 254 (step 208). The WTRU 254 then
adjusts uplink timing based on the uplink timing
adjustment command (step 210). [0031] Since the WTRU
254 in an active state is already known to the Node-B
252 and the Node-B 252 can uniquely identify the WTRU
254 via the scheduled times for the WTRU 254, the WTRU
254 may omit a cell ID or a WTRUID, (e.g., a C-RNTI),
in the uplink synchronization burst. This will reduce
an overhead. [0032] Alternatively, the Node-B 252 may
include a short, (preferably random), identifier, tag
or a sequence number in the scheduling message, and
the WTRU 254 may use the same short identifier, tag or
sequence number in the uplink synchronization burst.
Since this identifier, tag, or sequence number is
smaller than other forms of identification, (e.g., a
cell ID or a C-RNTI), the 



overhead is reduced. [0033] Figure 3 is a signaling
diagram of a process 300 for uplink synchronization
using a contention-based procedure in accordance with
the present invention. A Node-B 352 sends a
synchronization request message to a WTRU 354
instructing or recommending the WTRU 354 to perform an
uplink synchronization procedure during the WTRU354 is
in an active state (step 302). The synchronization
request message may address multiple WTRUs. The
synchronization request message may include a
specifictime and/or resource for the WTRU to send the
synchronization burst. The synchronization request
message may include uplink interference information or
uplink transmit power information. The synchronization
request message may be transmitted via a downlink
common control channel granting an access to an uplink
shared channel for the synchronization burst. [0034]
In response, the WTRU 354 performs the conventional
contentionbased procedure for uplink synchronization.
The WTRU 354 sends an uplinktransmission, (e.g., an
EACH preamble), to the Node-B 352, (e.g., via an
RACH), using a contention-based mechanism, (e.g., a
slotted Aloha mechanism) (step 304). Either
non-synchronized or synchronized RACHcan be used for
this uplink transmission, which is indicated either
through an RRC signaling or by the synchronization
request message from the Node-B 352. The Node-B 352
receives the uplink transmission and estimates an
uplink timing shift based on the uplink transmission
(step 306). The Node-B 352 sends an uplink timing
adjustment command t o the WTRU 354 (step 308). The
WTRU 354 then adjusts uplink timing based on the
uplink timing adjustment command (step 310). [0035]
The Node-B 352 may include a short, (preferably
random), identifier, tag or a sequence number in the
uplink synchronization request message, and the WTRU
354 may use the same short identifier, tag or sequence
number in the uplink synchronization burst. 



[0036] The Node-B 352 may designate a frame, a
sub-frame or a timeslot in which the uplink
synchronization procedure (or random access
procedures) should be performed while the WTRU 354 is
in an active state. The designated frame, sub-frame or
timeslot is different than the frames, sub-frames or
timeslots that are used t operform the uplink
synchronization procedure (or random access
procedures) during the WTRU 354 is in an idle state,
(i.e. different than the RACH timeslots). The
designation of the frame, sub-frame or timeslot may be
performed via prior signaling, (e.g., broadcast
messages), or via pre-configuration. The Node-B 352
may provide different service levels or meet the
different performance requirements or targets forWTRUs
in an active state as opposed to WTRUs in an idle
state. When a WTRU 354 is in an active state, in order
to support the active traffic, more tightly maintained
uplink synchronization is required. Therefore, the
WTRU 354 may need to send uplink synchronization
transmission more frequently compared to an idle state
which requires less tight uplink synchronization since
there is no active traffic going on. [0037] In all the
above embodiments, the Node-B may include a flag in
the polling message, the scheduling message or the
synchronization request message to indicate whether it
is mandatory or optional that the WTRU performs
theprocedure for uplink synchronization. Commanding
the WTRUtoperform uplink synchronization, (i.e.,
setting the flag to "mandatory"), is useful when the
Node-B needs to send packets to the WTRU, (e.g., high
speed downlink packet access (HSDPA)), since the WTRU
needs to be uplink synchronized in order to send a
hybrid automatic repeat request (H-ARQ) positive
feedback. Preferably, the flag is included within the
polling message, the scheduling message or the
synchronization request message. If the flag indicates
the uplink synchronization is optional, the WTRU may
or may not perform the uplink synchronization
procedure. [0038] Figure 4 is a block diagram of a
Node-B 400 and a WTRU 450 



configured in accordance with the present invention.
The Node-B 400 includes an uplink synchronization
controller 402 and a transceiver 404. The WTRU450
includes a transceiver 452 and an uplink
synchronization controller 454. The uplink
synchronization controller 402 generates a polling
message, a scheduling message or a synchronization
request message for the WTRU 450. The transceiver 404
transmits the polling message, the scheduling message
or the synchronization request message to the WTRU
450. The transceiver 452 of the WTRU 450 receives the
polling message, the scheduling message or the
synchronization request message, and sends an uplink
synchronization burst based on the polling message,
the scheduling message or the synchronization request
message to the Node-B 400. [0039] The uplink
synchronization controller 402 estimates an uplink
timing shift based on an uplink synchronization burst
transmitted by the WTRU 450, and generates an uplink
timing adjustment command. The transceiver 404 then
sends the uplink timing adjustment command to the WTRU
450. The uplink synchronization controller 454 of the
WTRU 450 then adjusts uplink timing based on the
uplink timing adjustment command. [0040] In accordance
with another embodiment of the present invention, a
WTRUmay use cell reselection as a trigger togo from a
low-power active state to an idle state. When a WTRU,
through its cell search and cell reselection
procedures, determines that the WTRU should move to a
new cell, the WTRUmay. enter an idle state, instead of
performing a handover and radio bearer
reconfiguration. In this manner, the WTRUmay conserve
power by avoiding the control signaling associated
with the handover and radio bearer reconfiguration.
[0041] In accordance with yet another embodiment of
the present invention, a DRX interval, (i.e., the
WTRU's wake-up time intervals for reception), may be
configured adaptively according to a service level,
(i.e., activity of the WTRU). The DRX interval is
increased as the period of inactivity of the 



WTRUincreases subject to a predetermined maximum
value. The DRXinterval may be increased exponentially.
Preferably, the network determines the DRX interval
and signals it t o the WTRU. [0042] Alternatively, the
WTRU may inform the Node-B whether the WTRUis
currently powered by a battery or a constant power
supply, so that the DRX interval is set accordingly.
The WTRU may inform the Node-B of its currently
remaining battery capacity and other characteristics,
(such as consumed power in transmitting data), that
may assist the Node-B in computing the estimated
battery life. The Node-B then sets up power saving
policies, (e.g., DRX interval), for the WTRU based on
the information. [0043] Embodiments. [0044] 1. A
method for maintaining uplink synchronization while a
WTRU is in an active state in a wireless communication
system including a WTRU and a Node-B. [0045] 2. The
method of embodiment 1comprising the Node-B sending a
polling message to the WTRU. [0046] 3. The method of
embodiment 2 comprising the WTRUsending an uplink
synchronization burst to the Node-B based on the
polling message. [0047] 4. The method of embodiment 3
comprising the Node-B estimating an uplink timing
shift based on the uplink synchronization burst.
[0048] 5. The method of embodiment 4 comprising the
Node-B sending an uplink timing adjustment command to
the WTRU. [0049] 6. The method of embodiment
5comprising the WTRUadjusting uplink timing based on
the uplink timing adjustment command.[0050] 7. The
method as in any one of embodiments 2-6, wherein the
polling message includes a specific time for the WTRU
to send the synchronization burst. [0051] 8. The
method as in any one of embodiments 2-7, wherein the 



polling message includes uplink interference
information so that the WTRU estimates a transmit
power for the synchronization burst. [0052] 9. The
method as in any one of embodiments 2-8, wherein the
polling message includes uplink transmit power
information for the synchronization burst. [0053] 10.
The method as in any one of embodiments 2-9, wherein
the polling message is transmitted via a downlink
common control channel granting an access to an uplink
shared channel for the synchronization burst. [0054]
11. The method as in any one of embodiments 2-10,
further comprising the WTRU entering into a DRX mode.
[0055] 12. The method as in any one of embodiments
2-11, wherein the polling message is addressed
tomultiple WTRUsto poll multiple synchronization
bursts from multiple WTRUs. [0056] 13. The method as
in any one of embodiments 2-12, wherein a polling rate
is different for at least one of the WTRUs. [0057] 14.
The method of embodiment 13 wherein the polling rate
is determined based on at least one of an estimated
clock drift and mobility of each WTRU. [0058] 15. The
method of embodiment 13 wherein the polling rate is
adaptively changed by one of the WTRU and the Node-B.
[0059] 16. The method of embodiment 15 wherein the
Node-B changes the polling rate based on uplink
synchronization results. [0060] 17. The method as in
any one of embodiments 2-16, wherein the polling
message provides an uplink channel allocation. [0061]
18. The method of embodiment 17 wherein the uplink
channel allocation is periodic.[0062] 19. The method
of embodiment 17 wherein the uplink channel allocation
indicates duration of an allocated uplink channel. 



[0063] 20. The method as in any one of embodiments
2-19, wherein the Node-B provides information about
the polling message to the WTRU by broadcasting.
[0064] 21. The method as in any one of embodiments
2-19, wherein the Node-B provides information about
the polling message to the WTRU during registration.
[0065] 22. The method as in any one of embodiments
2-21, wherein a polling rate is set differently based
on an RRC state of the WTRU. [0066] 23. The method as
in any one of embodiments 2-22, wherein a polling rate
is increased over time. [0067] 24. The method of
embodiment 23 wherein the polling rate is increased
exponentially. [0068] 25. The method as in any one of
embodiments 2-24, comprising the WTRU sending
scheduling information including an amount of data to
be transmitted to the Node-B after receiving the
polling message. [0069] 26. The method as in any one
of embodiments 2-25, further comprising the WTRU
sending a message indicating that the WTRU wants to
obtain uplink resources for data transmission after
receiving the polling message. [0070] 27. The method
as in any one of embodiments 2-26, further comprising
the WTRU sending a CQI after receiving the polling
message. [0071] 28. The method as in any one of
embodiments 3-27, wherein the uplink synchronization
burst does not include a WTRU ID and a cell ID. [0072]
29. The method as in any one of embodiments 3-28,
wherein the Node-B includes a short identifier in the
polling message and the WTRUincludes the short
identifier in the uplink synchronization burst. [0073]
30. The method as in any one of embodiments 2-29,
wherein the polling message includes a request for the
WTRU to send the synchronization 



burst.[0074] 31. The method of embodiment 30 wherein
the WTRUsends the upliiik synchronization burst using
a slotted Aloha-based mechanism [0075] 32. The method
as in any one of embodiments 30-31, wherein the WTRU
sends the uplink synchronization burst via an RACH.
[0076] 33. The method as in any one of embodiments
30-32, further comprising the Node-B designating at
least one of a frame, a sub-frame and a timeslot to
send the uplink synchronization burst. [0077] 34. The
method as in any one of embodiments 2-33, wherein the
Node-B sends an indication of whether it is mandatory
or optional for the WTRU to send the uplink
synchronization burst. [0078] 35. The method of
embodiment 1comprising the Node-B sending a scheduling
message for uplink synchronization to the WTRU. [0079]
36. The method of embodiment 35 comprising the
WTRUsending an uplink synchronization burst tothe
Node-B based on the scheduling message. [0080] 37. The
method of embodiment 36 comprising the Node-B
estimating an uplink timing shift based on the uplink
synchronization burst. [0081] 38. The method of
embodiment 37 comprisingthe Node-B sending an uplink
timing adjustment command to the WTRU. [0082] 39. The
method of embodiment 38 comprising the WTRU adjusting
uplink timing based on the uplink timing adjustment
command. [0083] 40. The method as in any one of
embodiments 35-39, wherein the schedule indicates
predetermined times for uplink synchronization. [0084]
41. The method as in any one of embodiments 35-40,
wherein the schedule indicates a resource for
transmitting the uplink synchronization burst. [0085]
42. The method as in any one of embodiments 35-41,
wherein the Node-B signals a resource for transmitting
the uplink synchronization burst to the WTRU prior to
the scheduled synchronization time. 



[0086] 43. The method as in any one of embodiments
36-42, the WTRU includes a next synchronization time
in a current synchronization burst. [0087] 44. The
method of embodiment 43 wherein the Node-B modifies
the next synchronization time via a downlink signaling
channel.[0088] 45. The method as in any one of
embodiments 36-44, wherein the uplink synchronization
burst does not include a WTRU ID and a cell ID. [0089]
46. The method as in any one of embodiments 36-45,
wherein the Nod-B includes a short identifier in the
scheduling message and the WTRU includes the short
identifier in the uplink synchronization burst. [0090]
47. The method as in any one of embodiments 36-46,
wherein the Node-B sends an indication of whether it
is mandatory or optional for the WTRU to send the
uplink synchronization burst. [009 1] 48. A method for
reducing battery consumption of a WTRU in a cellular
wireless communication system. [0092] 49. The method
of embodiment 48 comprising the WTRU determining that
the WTRU should move to a new cell. [009.3] 50. The
method of embodiment 49 comprising the WTRU entering
an idle state instead of performing a handover to the
new cell. [0094] 51. The method of embodiment 48
comprising the WTRU entering a DRX mode such that the
WTRU periodically wakes up according t o a DRX
interval t o check a paging message and reenters an
idle state if there is no paging message directed to
the WTRU. [0095] 52. The method of embodiment 51
comprising monitoring activity of the WTRU. [0096] 53.
The method of embodiment 52 comprising setting the DRX
interval based on the activity of the WTRU such that
the DRX interval is increased as inactivity of the
WTRU increases. [0097] 54. The method of embodiment 53
wherein the DRX interval is 



increased exponentially. [0098] 55. The method as in
any one of embodiments 53-54, further comprising the
WTRU informing whether the WTRU is powered by a
battery or a constant power supply t o set the DRX
interval accordingly. [0099] 56. The method as in any
one of embodiments 53-55, further comprising the WTRU
informing its current battery capacity so that the DRX
interval is set based on the current battery
capacity.[00100] 57. A Node-B for maintaining uplink
synchronization in a wireless communication system
including a WTRU and a Node-B. [00101] 58. The Node-B
of embodiment 57 comprising an uplink synchronization
controller for generating at least one of a polling
message, a scheduling message and a synchronization
request message for the WTRU and estimating an uplink
timing shift based on an uplink synchronization burst
transmitted by the WTRU in response to one of the
polling message, the scheduling message and the
synchronization request message. [00102] 59. The
Node-B of embodiment 58 comprising a transceiver for
sending an uplink timing adjustment command to the
WTRU, whereby the WTRU adjusts uplink timing based on
the uplink timing adjustment command. [00103] 60. The
Node-B as in any one of embodiments 58-59, wherein at
least one of the polling message, the scheduling
message and the synchronization request message
includes a specific time for the WTRU to send the
synchronization burst. [00104] 61. The Node-B as in
any one of embodiments 58-60, wherein at least one of
the polling message, the scheduling message and the
synchronization request message includes uplink
interference information so that the WTRU estimates a
transmit power for the synchronization burst. [00105]
62. The Node-B as in any one of embodiments 58-61,
wherein at least one of the polling message, the
scheduling message and the synchronization 



request message includes uplink transmit power
information for the synchronization burst. [00106] 63.
The Node-B as in any one of embodiments 58-62, wherein
at least one of the polling message, the scheduling
message and the synchronization request message is
transmitted via a downlink common control channel
granting an access to an uplink shared channel for the
synchronization burst. [00107] 64. The Node-B as in
any one of embodiments 58-63, wherein at least one of
the polling message, the scheduling message and the
synchronization request message is addressed to
multiple WTRUs to poll multiple synchronization
bursts.[00108] 65. The Node-B of embodiment 64 wherein
the uplink synchronization controller sets a polling
rate differently for at least one of the WTRUs.
[00109] 66. The Node-B of embodiment 65 wherein the
uplink synchronization controller determines the
polling rate based on at least one of an estimated
clock drift and mobility of each WTRU. [00110] 67. The
Node-B of as in any one of embodiments 65-66, wherein
the uplink synchronization controller adaptively
changes the polling rate. [00 111] 68. The Node-B as
in any one of embodiments 65-67, wherein the uplink
synchronization controller changes the polling rate
based on uplink synchronization results. [00112] 69.
The Node-B as in any one of embodiments 58-68, wherein
at least one of the polling message, the scheduling
message and the synchronization request message
provides an uplink channel allocation. [00113] 70. The
Node-B of embodiment 69 wherein the uplink channel
allocation is periodic. [00114] 71. The Node-B as in
any one of embodiments 69-70, wherein the uplink
channel allocation indicates duration of an allocated
uplink channel. 



[00115] 72. The Node-B as in any one of embodiments
58-71, wherein the Node-B provides information about
the polling message to the WTRU by broadcasting.
[00116] 73. The Node-B as in any one of embodiments
58-71, wherein the Node-B provides information about
the polling message to the WTRU during registration.
[00117] 74. The Node-B as in any one of embodiments
58-73, wherein the uplink synchronization controller
sets a polling rate differently for each RRC state of
the WTRU. [00 118] 75. The Node-B as in any one of
embodiments 58-74, wherein the uplink synchronization
controller increases a polling rate over time as
inactivity of the WTRU increases.[00119] 76. The
Node-B of embodiment 75 wherein the polling rate is
increased exponentially. [00120] 77. The Node-B as in
any one of embodiments 58-76, wherein the uplink
synchronization controller includes a short identifier
in the polling message and the WTRU includes the short
identifier in the uplink synchronization burst.
[00121] 78. The Node-B as in any one of embodiments
58-77, wherein the uplink synchronization controller
designates at least one of a frame, a sub-frame and a
timeslot to send the uplink synchronization burst.
[00122] 79. The Node-B as in any one of embodiments
58-78, wherein the uplink synchronization controller
sends an indication of whether it is mandatory or
optional for the WTRU to send the uplink
synchronization burst. [00123] 80. AWTRUfor
maintaining uplink synchronization in a wireless
coinmunication system including a WTRU and a Node-B.
[00124] 81. The WTRU of embodiment 80 comprising a
transceiver for sending an uplink synchronization
burst based on one of a polling message, a 



scheduling message and a synchronization request
message received from the Node-B. [00125] 82. The WTRU
of embodiment 81 comprising an uplink synchronization
controller for adjusting uplink timing based on a
uplink timing adjustment command received from the
Node-B, the Node-B generating the uplink timing
adjustment command after estimating an uplink timing
shift based on the uplink synchronization burst.
[00126] 83. The WTRU as in any one of embodiments
81-82, wherein at least one of the polling message,
the scheduling message and the synchronization request
message includes a specific time for the WTRU to send
the synchronization burst. [00127] 84. The WTRU as in
any one of embodiments 81-83, wherein at least one of
the polling message, the scheduling message and the
synchronization request message includes uplink
interference information so that a transmitpower for
the synchronization burst is controlled based on the
interference information. [00128] 85. The WTRU as in
any one of embodiments 81-84, wherein at least one of
the polling message, the scheduling message and the
synchronization request message includes uplink
transmit power information for the synchronization
burst. [00129] 86. The WTRUas in any one of
embodiments 81-85, wherein the WTRU enters into a DRX
mode. [00130] 87. The WTRUas in any one of embodiments
81-86, wherein the transceiver receives information
about the polling message via broadcasting. [00131]
88. The WTRUas in any one of embodiments 81-86,
wherein the transceiver receives information about the
polling message during registration. [00132] 89. The
WTRUas in any one of embodiments 82-88, wherein the
uplink synchronization controller sends scheduling
information including an 



amount of data to be transmitted to the Node-B after
receiving the polling message. [00133] 90. The WTRUas
in any one of embodiments 82-89, wherein the uplink
synchronization controller sends a scheduling request
indicating that the WTRU wants to obtain uplink
resources for data transmission after receiving the
polling message. [00134] 91. The WTRUas in any one of
embodiments 82-90, wherein the WTRU sends a CQI after
receiving the polling message. [00135] 92. The WTRUas
in any one of embodiments 82-91, wherein the uplink
synchronization controller does not include a WTRU ID
and a cell ID in the uplink synchronization burst.
[00136] 93. The WTRUas in any one of embodiments
82-91, wherein the uplink synchronization controller
includes in the uplink synchronization burst a short
identifier that was included in the polling message.
[00137] 94. The WTRUas in any one of embodiments
83-93, wherein the transceiver sends the uplink
synchronization burst using a slotted Aloha-based
mechanism[00138] 95. The WTRU as in any one of
embodiments 83-94, wherein the transceiver sends the
uplink synchronization burst via an RACH. [00139] 96.
The WTRUas in any one of embodiments 83-95, wherein
the transceiver transmits the uplink synchronization
burst via a frame, a sub-frame or a'timeslot
designated by the Node-B. [00140] 97. The WTRUas in
any one of embodiments 83-96, wherein the uplink
synchronization controller includes a next
synchronization time in the uplink synchronization
burst. [00141] 98. A WTRU configured to reduce battery
consumption in a cellular wireless communication
system. [00142] 99. TheWTRUof embodiment 98 comprising
a cell searching unit 



for determining that the WTRU should move to a new
cell. [00143] 100. The WTRU of embodiment 99
comprising a controller for entering an idle state
instead of performing a handover to the new cell when
it is determined that the WTRU should move to the new
cell. [00144] 101. The WTRU of embodiment 98
comprising a monitor for monitoring activity of the
WTRU. [00145] 102. The WTRU of embodiment 101
comprising a DRXcontroller for entering a DRX mode in
accordance with a DRX interval determined by a network
based on the activity of the WTRU such that the DRX
interval is increased as inactivity of the WTRU
increases. [00146] 103. The WTRU of embodiment 102
wherein the DRX interval is increased exponentially.
[00147] 104. The WTRU as in any one of embodiments
102-103, wherein the WTRUprovides the network with
information whether the WTRUis powered by a battery or
a constant power supply and the network sets the DRX
interval based on the information. [00148] 105. The
WTRU as in any one of embodiments 102-104, wherein the
WTRU informs the network about its current battery
capacity so that the DRX interval is set based on the
current battery capacity.[00149] 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.
The methods or flow charts provided in the present
invention may be implemented in a computer program,
software, or firmware tangibly embodied in a
computer-readable storage medium for execution by a
general purpose computer or a processor. Examples of
computerreadable storage mediums include a read only
memory (ROM), a random access 



memory (RAM), a register, cache memory, semiconductor
memory devices, magnetic media such as internal hard
disks and removable disks, magnetooptical media, and
optical media such as CD-ROM disks, and digital
versatile disks (DVDs). [00150] Suitable processors
include, by way of example, a general purpose
processor, a special purpose processor, a conventional
processor, a digital signal processor (DSP), a
plurality of microprocessors, one ox more
microprocessors in association with a DSP core, a
controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs) circuits, any other type of integrated
circuit (IC), and/or a state machine. [001'5 1]
Aprocessor in association with software may be used to
implement a radio frequency transceiver for use in a
wireless transmit receive unit (WTRU), user equipment
(UE), terminal, base station, radio network controller
(RNC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware
and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration
device, a speaker, a microphone, a television
transceiver, a hands free headset, a keyboard, a
Bluetooth(r) module, a frequency modulated (FM) radio
unit, a liquid crystal display (LCD) display unit, an
organic light-emitting diode (OLED) display unit, a
digital music player, a media player, a video game
player module, an Internet browser, and/or any
wireless local area network (WLAN) module.CLAIMS What
is claimed is: 1. In. a wireless communication system
including a wireless transmit/receive unit (WTRU) and
a Node-B, a method for maintaining uplink
synchronization while the WTRU is in an active state,
the method comprising: the Node-B sending a polling
message to the WTRU; . the WTRU sending an uplink
synchronization burst t o the Node-B based 



on the polling message; the Node-B estimating an
uplink timing shift based on the uplink
synchronization burst; the Node-B sending an uplink
timing adjustment command to the WTRU; and the WTRU
adjusting uplink timing based on the uplink timing
adjustment command. 2. The method of claim 1 wherein
the polling message includes a specific time for the
WTRUto send the synchronization burst. 3. The method
of claim 1wherein the polling message includes uplink
interference information so that the WTRU estimates a
transmit power for the synchronization burst. 4. The
method of claim 1wherein the polling message includes
uplink transmit power information for the
synchronization burst. 5. The method of claim 1
wherein the polling message is transmitted via a
downlink common control channel granting an access to
an uplink shared channel for the synchronization
burst. 6. The method of claim 1 further comprising:
the WTRU entering into a discontinuous reception (DRX)
mode., 7. The method of claim 1wherein the polling
message is addressed to multiple WTRUstopoll multiple
synchronization bursts from multiple WTRUs. 8. The
method of claim 7wherein a polling rate is different
for at least one of the WTRUs. 9. The method of claim
8 wherein the polling rate is determined based on at
least one of an estimated clock drift and mobility of
each WTRU. 10. The method of claim 8 wherein the
polling rate is adaptively changed by one of the WTRU
and the Node-B. 11. The method of claim 10 wherein the
Node-B changes the polling rate 



based on uplink synchronization results. 12. The
method of claim 1 wherein the polling message provides
an uplink channel allocation. 13. The method of claim
12 wherein the uplink channel allocation is periodic.
14. The method of claim 12 wherein the uplink channel
allocation indicates duration of an allocated uplink
channel. 15. The method of claim 1 wherein the Node-B
provides information about the polling message to the
WTRU by broadcasting. 16. The method of claim 1
wherein the Node-B provides information about the
polling message to the WTRU during registration.17.
The method of claim 1wherein a polling rate is set
differently based on a radio resource control (RRC)
state of the WTRU. 18. The method of claim 1wherein a
polling rate is increased over time as inactivity of
the WTRUincreases. 19. The method of claim 18 wherein
the polling rate is increased exponentially. 20. The
method of claim 1 further comprising: the WTRUsending
scheduling information including an amount of data to
be transmitted to the Node-B after receiving the
polling message. 21. The method of claim 1 further
comprising: the WTRUsending a message indicating that
the WTRUwants to obtain uplink resources for data
transmission after receiving the polling message. 22.
The method of claim 1 further comprising: the WTRU
sending a channel quality indicator (CQI) after
receiving the polling message. 23. The method of claim
1 wherein the uplink synchronization burst does not
include a WTRUidentity (ID) and a cell ID. 



24. The method of claim 1 wherein the Node-B includes
a short identifier in the polling message and the
WTRUincludes the short identifier in the uplink
synchronization burst. 25. The method of claim 1
wherein the polling message includes a request for the
WTRU to send the synchronization burst.26. The method
of claim 25 wherein the WTRU sends the uplink
synchronization burst using a slotted Aloha-based
mechanism 27. The method of claim 26 wher ein the WTRU
sends the uplink synchronization burst via a r an dom
access channel (EACH). 28. The method of claim 27
further comprising: the Node-B designating at least
one of a frame, a sub-frame and a timeslot t o send
the uplink synchronization burst. 29. The method of
claim 1 wherein the Node-B sends an indication of
whether it is mandatory or optional for the WTRU t o
send the uplink synchronization burst. 30. In a
wireless communication system including a wireless
transmit/receive wait (WTRU) and a Node-B, a method
for establishing uplink synchronization while the WTRU
is in an active state, the method comprising: the
Node-B sending a scheduling message for uplink
synchronization t o the WTRU; the WTKU sending a n
uplink synchronization burst to the Node-B based on
the scheduling message; the Node-B estimating an
uplink timing shift based on the uplink
synchronization burst; the Node-B sending an uplink
timing adjustment command to the WTRU; and the WTRU
adjusting uplink timing based on the uplink timing
adjustment command. 



31. The method of claim 30 wherein the schedule
indicates predetermined times for uplink
synchronization.32. The method of claim 30 wherein the
schedule indicates a resource for transmitting the
uplink synchronization burst. 33. The method of claim
30 wherein the Node-B signals a resource for
transmitting the uplink synchronization burst to the
WTRU prior to the scheduled synchronization time. 34.
The method of claim 30 the WTRUincludes a next
synchronization time in a current synchronization
burst. 35. The method of claim 34 wherein the Node-B
modifies the next synchronization time via a downlink
signaling channel. 36. The method of claim 30 wherein
the uplink synchronization hurst does not include a
WTRU identity (ID) and a cell ID. 37. The method of
claim 30 wherein the Node-B includes a short
identifier in the scheduling message and the
WTRUincludes the short identifier in the uplink
synchronization burst. 38. The method of claim 30
wherein the Node-B sends an indication of whether it
is mandatory or optional for the WTRU to send the
uplink synchronization burst. 39. A method for
reducing battery consumption of a wireless
transmit/receive unit (WTRU) in a cellular wireless
communication system, the method comprising: the WTRU
determining that the WTRU should move to a new cell;
and the WTRU entering an idle state instead of
performing a handover to the new cell.40. A method for
reducing battery consumption of a wireless
transmit/receive unit (WTRU) in a cellular wireless
communication system, the method comprising: the WTRU
entering a discontinuous reception (DRX) mode such
that the 



WTKU periodically wakes up according to a DRX interval
to check a paging message and reenters an idle state
if there is no paging message directed to the WTRU;
monitoring activity of the WTRU; and setting the DRX
interval based on the activity of the WTRUsuch that
the DRX interval is increased as inactivity of the
WTRU increases. 41. The method of claim 40 wherein the
DRX interval is increased exponentially. 42. The
method of claim 40 farther comprising: the WTRU
informmg whether the WTRU is powered by a battery or a
constant power supply to set the DRX interval
accordingly. 43. The method of claim 40 further
comprising: the WTRUinforming its current battery
capacity so that the DRXinterval is set based on the
current battery capacity. 44. In a wireless
communication system including a wireless
transmit/receive unit (WTRU) and a Node-B, the Node-B
for maintaining uplink synchronization, the Node-B
comprising: an uplink synchronization controller for
generating at least one of a polling message, a
scheduling message and a synchronization request
message for the WTRUand estimating an uplink timing
shift based on an uplink synchronization burst
transmitted by the WTRU in response to one of the
polling message, the scheduling message and the
synchronization request message; anda transceiver for
sending an uplink timing adjustment command to the
WTRU, whereby the WTRU adjusts uplink timing based on
the uplink timing adjustment command. 45. The Node-B
of claim 44 wherein at least one of the polling
message, the scheduling message and the
synchronization request message includes a specific
time for the WTRUto send the synchronization burst. 



46. The Node-B of claim 44 wherein at least one of the
polling message, the scheduling message and the
synchronization request message includes uplink
interference information so that the WTRU estimates a
transmit power for the synchronization burst. 47. The
Node-B of claim 44 wherein at least one of the polling
message, the schedulingmessage and the synchronization
request messageincludes uplink transmit power
information for the synchronization burst. 43. The
Node-B of claim 44 wherein at least one of the polling
message, the scheduling message and the
synchronization request message is transmitted via a
downlink common control channel granting an access to
an uplink shared channel for the synchronization
burst. 49. The Node-B of claim 44 wherein at least one
of the pollingmessage, the scheduling message and the
synchronization request message is addressed to
multiple WTEUs to poll multiple synchronization
bursts. 50. The Node-B of claim 49 wherein the uplink
synchronization controller sets a polling rate
differently for at least one of the WTRUs.51. The
Node-B of claim 50 wherein the uplink synchronization
controller determines the polling rate based on at
least one of an estimated clock drift and mobility of
each WTRU. 52. The Node-B of claim 50 wherein the
uplink synchronization controller adaptively changes
the polling rate. 53. The Node-B of claim 52 wherein
the uplink synchronization controller changes the
polling rate based on uplink synchronization results.
54. The Node-B of claim 44 wherein at least one of the
polling message, the scheduling message and the
synchronization request message provides an uplink
channel allocation. 55. The Node-B of claim 54 wherein
the uplink channel allocation is periodic. 



53. The Node-B of claim 54 wherein the uplink channel
allocation indicates duration of an allocated uplink
channel. 57. The Node-B of claim 44 wherein the Node-B
provides information about the polling message to the
WTRUby broadcasting. 58. The Node-B of claim 44
wherein the Node-B provides information about the
polling message to the WTRU during registration. 59.
The Node-B of claim 44 wherein the uplink
synchronization controller sets a polling rate
differently for each radio resource control (RRC)
state of the WTRU.60. The Node-B of claim 44 wherein
the uplink synchronization controller increases a
polling rate over time as inactivity of the
WTRUincreases. 61. The Node-B of claim 60 wherein the
polling rate is increased exponentially. 62. The
Node-B of claim 44 wherein the uplink synchronization
controller includes a short identifier in the polling
message and the WTRU Includes the sliort identifier in
the uplink synchronization burst. 63. The Node-B of
claim 44 wherein the uplink synchronization controller
designates at least one of a frame, a sub-frame and a
timeslot to send the uplink synchronization burst. 64.
The Node-B of claim 44 wherein the uplink
synchronization controller sends an indication of
whether it is mandatory or optional for the WTRUto
send the uplink synchronization burst. 65. In a
wireless communication system including a wireless
transmit/receive wait (WTRU) and a Node-B, the WTRUfor
maintaining uplink synchronization, the
WTRUcomprising: a transceiver for sending an uplink
synchronization burst based on one of a polling
message, a scheduling message and a synchronization
request message received from the Node-B; and 



an uplink synchronization controller for adjusting
uplink timing based on a uplink timing adjustment
command received from the Node-B, the Node-B
generating the uplink timing adjustment command after
estimating an uplink timing shift based on the uplink
synchronization burst.66. The WTRUof claim 65 wherein
at least one of the polling message, the scheduling
message and the synchronization request message
includes a specific time for the WTRUto send the
synchronization burst. 67. The WTRUof claim 65 wherein
at least one of the polling message, the scheduling
message and the synchronization request message
includes uplink interference information so that a
transmit power for the synchronization burst as
controlled based on the interference information. 68.
The WTRUof claim 65 wherein at least one of the
polling message, the scheduling message and the
synchronization request message includes uplink
transmit power information for the synchronization
burst. 69. The WTRU of claim 65 wherein the WTRU
enters into a discontinuous reception (DRX) mode. 70.
The WTRUof claim 65wherein the transceiver receives
information about the polling message via
broadcasting. 71. The WTRUof claim 65 wherein the
transceiver receives information about the polling
message during registration. 72. The WTRU of claim 65
wherein the uplink synchronization controller sends
scheduling information including an amount of data to
be transmitted to the Node-B after receiving the
polling message. 73. The WTRU of claim 65 wherein the
uplink synchronization controller sends a scheduling
request indicating that the WTRUwants toobtain uplink
resources for data transmission after receiving the
polling message.74. The WTRUof claim 65 wherein the
WTRUsends a channel quality indicator (CQI) after
receiving the polling message. 75. The WTRU of claim.
65 wherein the uplink synchronization 



controller does not include a WTRU identity (ID) and a
cell ID in the uplink synchronizati an burst. 76. The
WTRU of claim 65 wherein the uplink synchronization
controller includes in the uplink synchronization
burst a short identifier that was included in the
polling message. 77. The WTRU of claim 65 wherein the
transceiver sends the uplink synchronization burst
using a slotted Aloha-based mechanism 78. The WTRU of
claim 77 wherein the transceiver sends the uplink
synchronization burst via a random access channel
(EACH). 79. The WTRUof claim 77 wherein the
transceiver transmits the uplink synchronization burst
via a frame, a sub-frame or a timeslot designated by
the Node-B. 80. The WTRU of claim 65 wherein the
uplink synchronization . controller includes a next
synchronization time in the uplink synchronization
burst. 81. A wireless transmit/receive unit (WTRU) for
reducing battery consumption in a cellular wireless
communication system, the WTRU comprising: a cell
searching unit for determining that the WTRUshould
move to a new cell; anda controller for entering an
idle state instead of performing a handover to the new
cell when it is determined that the WTRUshould move to
the new cell. 82. A wireless transmit/receive unit
(WTRU) for reducing battery consumption in a cellular
wireless communication system, the WTRU comprising: a
monitor for monitoring activity of the WTRU; and a
discontinuous reception (DRX) controller for entering
a DRX mode in accordance with a DRXinterval determined
by a network based on the activity of 



the WTRU such that the DRX interval is increased as
inactivity of the WTRU increases. 83. The WTRU of
claim 82 wherein the DRX interval is increased
exponentially. 84. The WTRU of claim 82 wherein the
WTRU provides the network with information whether the
WTRUis powered by a battery or a constant power supply
and the network sets the DRXinterval based on the
information. 85. The WTRU of claim 82 wherein the WTRU
informs the network about its current battery capacity
so that the DRX interval is set based on the current
battery capacity. 


