
10001) PROVIDING CONTROL INFORMATION FOR MULTI -CARRIER !MUNK TRANSMISSION
[0002]CROSS REFERENCE TO RELATED APPLICATIONS  [0003] This application
claims the benefit of U.S. provisional application Nos. 61/109,978 filed
October 31, 2008, 611117,851 filed November 25, 2008, 61/141,638 filed
December 30, 2008, 61/148,818 filed January 30, 2009, 61/232,531 filed
August 10, 2009, 61/245,734 filed September 25, 2009, and 61/250,097 filed
October 9, 2009, which are incorporated by reference as if fully set forth.
[0004]FIELD OF INVENTION [0005]This application is related to wireless
communications. [00061BACKGROUND [0007]Wireless communication systems keep
evolving to meet the needs for providing continuous and faster access to a
data network. In order to meet these needs, a multi-carrier system that is
capable of using multiple carriers for the transmission of data has been
proposed. The use of multiple carriers is expanding in both cellular and
non-cellular wireless systems. [0008]A multi-carrier system may increase
the bandwidth available in a wireless communication system according to a
multiple of how many carriers are made available. For instance, dual-cell
high speed downlink packet access (DC-11SDPA) has been introduced in the
Release 8 specifications of the third generation partnership project (3GPP)
for universal mobile telecommunication systems (UMTS). With this feature,
base stations (also referred to as a Node-B) communicate to VVTRUs over two
distinct carriers simultaneously. [0009]For dual cell operation, each WTRU
is assigned an anchor 



downlink carrier, which carries all dedicated and shared control channels
used for high speed downlink shared channel (HS-DSCH), enhanced dedicated
channel (E-DCH). and dedicated channel (DOH) operations (e.g., fractional
dedicated physical channel (F-DPCH), E-DCH HARQ indicator channel (EHICH),
E-DCH relative grant channel (E-RGCH), E-DCH absolute grant channel
(E-AGCH), common pilot channel (CPICII), high speed shared control channel
(IIS-SCCH), and high speed physical dedicated control channel (HSPDCCH)).
In addition, the WTRU may be assigned a supplementary downlink carrier,
which carries CPICH, HS-SCCH and HS-PDSCti COE the WTRU. The uplink (UL)
transmission remains on a single carrier as in the current systems. The
HS-DPCCH feedback information is provided on this UL carrier to the Node-B
and contains information for each downlink carrier.  [0010] Figure 1 shows
the conventional medium access control (MAC) architecture for DC-HSDPA
operations. The MAC layer architecture of DCHSDPA includes one hybrid
automatic repeat request (HARQ) entity per HSDSCH transport channel.
[0011]As data rates continue to increase in the downlink (DL) via the
introduction of multiple carriers, the capacity of the UL carrier would be
consumed with control channels, (e.g., transmission control protocol (TCP)
positive acknowledgement (ACK)/negative acknowledgement (NACK), radio link
control (RLC) ACK/NACK and HARQ feedback). In order to increase data rates
and capacity in the UL, it would be desirable to introduce dual cell or
multi carrier uplink E-DCH transmissions. Since the achievable data rate
grows linearly with the number of additional uplink carriers, E-DCH data
rates of up to 23 Mbps could be achieved in dual-carrier high speed uplink
packet access (HSUPA), for example. [0012]The E-DCH, introduced in Release
6 of the specifications of the 3GPP, is based on a grant mechanism. At a
high level, each Node-B has a means to control the level of interference
caused by WTRUs by increasing or decreasing the serving grant. The serving
grant represents the amount of power a WTRU is allowed to use for the
E-DCH, which translates to a data rate. The amount of grant a WTRU gets is
determined by the network based on the system load and the traffic offered.
To help the network make suitable  decisions, the WTRU provides buffer and
power headroom information to the serving Node-B via scheduling information
(SI) and happy bit. [0013]SUMMARY 



100141A method and an apparatus for providing control information for
multi-carrier uplink transmission are disclosed. A WTRU may set a happy bit
for E-DCII transmissions on each uplink carrier considering aggregate
transmission capability of all uplink carriers. The happy bit is set for
each uplink carrier to "unhappy" if the WTRTJ is transmitting as much
scheduled data on the uplink carrier as allowed by a current serving grant,
the WTRU has enough power available on the uplink carrier to transmit at a
higher data rate, and total E-DCH buffer status (TEBS) requires more than a
pre-configured time period to be transmitted with a current effective data
rate aggregated over all uplink carriers. The lArTRU may send scheduling
information including power headroom as measured on the anchor uplink
carrier and/or power headroom as measured on the supplementary uplink
carrier. For the power headroom measurements on the supplementary carrier,
the WTRU may initiate a short-lived power control loop on the supplementary
uplink carrier. [0015]BRIEF DESCRIPTION OF THE DRAWINGS [0016]A more
detailed understanding may be had from the following description, given by
way of example in conjunction with the accompanying drawings wherein: [00]
71Figure 1 shows the conventional medium access control (MAC) architecture
for DC-HSDPA operations; [OW SiFigure 2 shows a wireless communication
system including a plurality of WTRUs, a Node B, a controlling radio
network controller (CITNC)" a serving radio network controller (SRNC), and
a core network; [0019]Figure 3 is a functional block diagram of the WTRU
and the Node B of the wireless communication system of Figure 2; 



[0020]Figure 4 shows an example that a WTRU transmits two uplink carriers
to the UTRAN; [0021]Figure 5 is a functional block diagram wherein two
uplink carriers are controlled by transmit power control (TPC) commands
transmitted to a WTRU on two downlink carriers; [0022]Figures 6 and 7 are
functional block diagrams wherein two uplink carriers are controlled by
transmit power control (TPC) commands transmitted to a WTRU on a single
downlink carrier; [0023]Figure 8 shows an example F-DPCH slot format in
accordance with one embodiment; [0024]Figure 9 is a functional block
diagrams wherein transmit power control (TPC) commands are sent in the
uplink in a multiple uplink carrier environment; 



[0025]Figure 10 is a flow diagram of an example process for E-TFC selection
and MAC-e or MAC-i PDU generation while utilizing two uplink carriers; and
[0026]Figure 11 shows scheduling information format in accordance with one
embodiment. [0027]DETAILED DESCRIPTION [0028]When referred to hereafter,
the terminology "WTRU" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a
cellular telephone, a personal digital assistant (PDA), a computer, a
machine-to-machine (M2N1) device, a sensor, or any other type of 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. [0029]The network
may assign at least one downlink and/or at least one uplink carrier as an
anchor downlink carrier and an anchor uplink carrier, respectively. For
example, the anchor carrier may be defined as the  carrier for carrying a
specific set of control information for downlink/uplink transmissions. Any
carrier that is not assigned as an anchor carrier is a supplementary
carrier. Alternatively, the network may not assign an anchor carrier and no
priority, preference, or default status may be given to any downlink or
uplink carriers. Hereinafter, the terminologies "anchor carrier" and
"primary carrier", and "supplementary carrier" and "secondary carrier" will
be used interchangeably, respectively. The "first carrier" (or "second
carrier") may be either the anchor carrier or the supplementary carrier.
For multi-carrier operation more than one supplementary carriers or
secondary carriers may exist. 



[0030]The embodiments are provided for generating and transmitting control
information enabling uplink scheduling for multi-carrier operations. The
control information may comprise measurements indicative of WTRU power
situation, buffer information, measurements indicative of the need of the
WTRU for more uplink transmission resources. Even though embodiments are
described in terms of dual uplink carrier, it should be understood that the
embodiments described herein are applicable to multiple uplink carriers as
well Even though the embodiments are disclosed with reference to control
channels and data channels associated to wideband code division multiple
access (WCUMA), it should be noted that the embodiments are applicable to
any wireless communication technologies that are currently existing or will
be developed in the future, such as long term evolution (lATE) or LTE-A.
It, should also be noted that the embodiments described herein may be
applicable in any order or combinations. [0031.]Figure 2 shows a wireless
communication system 100 including a plurality of WTRUs 11.0, a Node B 120,
a controlling radio network controller (CRNC) 130, a serving radio network
controller (SRNC) 140, and a core network 150. The Node B 120 and the CRNC
130 with the SENC 140 may collectively be referred to as the universal
terrestrial radio access network (UT RAN).  [0032]As shown in Figure 2, the
WTRUs 110 are in communication with the Node B 120, which is in
communication with the CRNC 130 and the SRNC 140. Although three WTRUs
11.0, one Node B 1.20, one CRNC 130, and one SENO 140 are shown in Figure
2, it should be noted that any combination of wireless and wired devices
may be included in the wireless communication system 100. [0033]"Figure 3
is a functional block diagram of the WTRU 110 and the Node B 120 of the
wireless communication system 100 of Figure 2. As shown in Figure 3" the
WTRU 110 is in communication with the Node B 120 and both are configured to
perform a method of providing control information for multi-carrier uplink
transmission. The WTRU 110 includes a processor 115, a receiver 116, a
transmitter 117, a memory 118, an antenna 119, and other components (not
shown) that may be found in a typical WTRLT. The memory 11.8 is provided to
store software including operating system, application, etc. The processor
115 is provided to perform, alone or in association with the software, a
method of providing control information for multi-carrier uplink
transmission in accordance with embodiments disclosed below. The receiver
116 and/or the transmitter 117 are capable of receiving and/or transmitting
over multiple carriers. Alternatively, multiple receivers Or transmitters
may be included in the WITRU 110. The receiver 116 and the transmitter 117
are in communication with the processor 115. The antenna 119 is in
communication with both the receiver 116 and the transmitter 117 to
facilitate the transmission and reception of wireless data. [0034]The Node
B 120 includes a processor 125, a receiver 126, a transmitter 127, a memory
1.28, an antenna 129, and other components (not shown) that may be found in
a typical base station. The processor 125 is configured to support a method
of providing control information for multi-carrier uplink transmission in
accordance with embodiments disclosed below. The receiver 126 and the
transmitter 127 are in communication with the processor 125. The receiver
126 and/or the transmitter 127 are capable of receiving and/or transmitting
over multiple carriers. Alternatively, multiple 



receivers or transmitters may be included in the Node B 120. The antenna
129 is in communication with both the receiver 126 and the transmitter 127
to facilitate the transmission and reception of wireless data.
[0035]Embodiments for indicating by the WTRU for the need or no need of
additional uplink resource for multi-carrier operations are described
hereafter. In the context of HSPA operations, the need or no-need of the
additional uplink resource is indicated by a single-bit indication called
"happy bit' carried on the uplink control channel, (i.e., E-DPCCH). A happy
bit is a single bit indicating whether or not a WTRU is currently "happy'
with its current allowed uplink transmission data rate. The happy bit is
transmitted by the WTRU every E-DCH transmission and is carried on the
E-DPCCH. The WTRU reports that it is happy when it has ability to empty its
transmission buffer in a certain configured amount of time given the
current grant and the number of active HARQ processes. [0036]Under the
current 3GPP standards, for every E-DCH transmission, the happy bit is set
to "unhappy" if the following three criteria are met:        (1) the WTRU
is transmitting as much scheduled data as allowed by the current
Serving_Grant in E-DCII transport format combination (E-TFC) selection;
(2) the WTRU has enough power available to transmit at higher data rate;
and        (3) based on the same power offset as the one selected in E-TEC 



selection to transmit data in the same transmission time interval (TTI) as
the happy bit, the total E-DCH buffer status (TEES) would require more than
Happy Bit_ Delay Condition ins to be transmitted with the current Serving
Grant x the ratio of active HARQ processes to the total number of HARQ
processes. The first criterion is true for a deactivated HARQ process and
the ratio of the third criterion is 1 for 10 ms TTI. If at least one of the
above three criteria is not met, the happy bit is set to "happy."  [0037]In
the context of DC-HSUPA, setting of the happy bit is defined when two
uplink carriers are used. With two uplink carriers configured, the happy
bit may be sent on each uplink carrier and may take a different value on
each uplink carrier. [0038]When only one transport Mock is transmitted on
an E-DCH in a TTI, (i.e., only one uplink carrier is transmitting E-DPDCH
and E-DPCCH), the WTRU may use the 3GPP Release 8 or earlier rules to the
active uplink carrier. [0039]When two transport blocks are transmitted on
an E-DCH on two uplink carriers in a TTI, (i.e., both uplink carriers are
transmitting E-DP.DCH and E-DPCCH), one happy hit is sent per uplink
carrier. The first two criteria for setting the happy hit (criteria (1) and
(2) above) are applied to each carrier independently. The third criterion
(3) above considers the aggregate transmission capability of both carriers.
This may be achieved by first calculating the total effective data rate and
then comparing it with the TEBS and the delay condition. The happy bit may
be set to "unhappy' for a given carrier when a WTRU is using all its grant
on that carrier, has sufficient headroom to support higher data rates on
that carrier, and the time it would take in the current state taking both
carriers into consideration to empty the buffer is longer than a given
threshold. In the context of DC-FISUPA, the happy bit setting rules may he
rewritten as follows. [0040]If one transport block is transmitted over an
R-DCH., the happy bit may be set to "unhappy" if the three following
criteria are met:       (1) the WTRTJ is transmitting as much scheduled
data as allowed by 



the current Serving Grant in R-TFC selection;       (2) the WTRU has enough
power available to transmit at higher data ate; and       (3) based on the
same power offset as the one selected in E-TFC selection to transmit data
in the same nil as the happy bit, the TEBS would require more than
Happy_BitiDelay_Condition ms to he transmitted with the current Serving
Grant x the ratio of active processes to the total number of  processes.
The first criterion is true for a deactivated HARQ process and the ratio of
the third criterion is one (I) for 10ms TIT Otherwise, the happy bit may be
set to "happy."       If two transport blocks are transmitted over an
E-DCH, the happy bit for each carrier may be set to "unhappy" if the three
following criteria are met:        (4) the WTRU is transmitting as much
scheduled data on the carrier as allowed by the current Serving_Grant in
E-TFC selection for that carrier;        (5) the WTRU has enough power
available on that carrier to transmit at a higher data rate; and        (6)
TEBS would require more than a threshold amount of time (for example, Happy
Bit Delay_Condition 2TB in millisecond) to be transmitted with the current
effective data rate aggregated over all uplink carriers. For each uplink
carrier, the effective data rate is calculated based on the same power
offset as the one selected in E-TFC selection to transmit data in the same
TTI and the carrier as the happy hit, and for each carrier using the
current specific Serving Grant x the specific ratio of active HARQ
processes to the total number of HARQ processes. The current data rate
aggregated over all uplink carriers is obtained by summing the effective
data rate of all uplink carriers. 



The first criterion is true for a deactivated HARQ process and the ratio of
the third criterion is one (1) for 10ms TR Otherwise, the happy bit may be
set to "happy." [0041]Thethresholdamountoftime(e.g., Happy Bit
Delay_Condition_2TB value) may he signaled by the network. Alternatively,
the Happy_Bit_Delay_Condition_2TB value may be the same as the conventional
Happy_ Bit _Delay Condition value that is used where one transport block,
(i.e., one uplink carrier), is transmitted. [0042]In accordance with
another embodiment, the happy hit on each uplink carrier may be set
according to the respective power headroom conditions and individual grants
of each uplink carrier. This means that the happy bit may be set to "happy"
on one uplink carrier while the happy bit is  set to "unhappy' on the other
uplink carrier, if, for instance, there is enough power headroom to
transmit at a higher data rate on the other uplink carrier, or if the grant
on the other uplink carrier is lower. [0043]Alternatively, the happy bit on
one uplink carrier (e.g., the anchor uplink carrier) is set according to
the combined conditions (grant and power headroom) of both uplink carriers.
In this case, the happy bit may be set to "unhappy" (1) if the WTRU is
transmitting as much scheduled data as allowed by the current serving
grants on both uplink carriers in E-TFC selection for both uplink carriers,
(2) if the WTRU has enough power available to transmit at a higher data
rate on any or all of the uplink carriers; or (3) based on the same power
offset(s) as the one selected in E-TFC selection (on bout uplink carriers)
to transmit data in the same TTI as the happy bit, if total E-DCH buffer
status (TEBS) would require more than a threshold amount of time, (e.g.,
Happy Bit Delay Condition ins, or other value), to be transmitted with the
current serving grants, taking into account the ratio of active processes
to the total number of processes on each carrier. 



[0044]If the happy hit on one uplink carrier is set according to the
combined conditions of both uplink carriers, the happy bit on the second
uplink carrier may be re-interpreted in one or a combination of the
following:       (1) The happy bit may be set to "happy" if the power
headroom on the second uplink carrier is larger than the power headroom on
the first uplink carrier, and "unhappy" otherwise. This information helps
the network determine which carrier the grant should be increased on; or
(2) Alternatively, the happy bit on the second uplink carrier may be set as
per the conventional rules for happy bit setting considering the grant and
power headroom conditions on the second uplink carrier only (or on the
first uplink carrier only). [0045]Alternatively, additional information for
uplink scheduling may be transmitted via the happy bits by the WTRU. For
example, the two happy bits (one happy bit per uplink carrier) may be
optioned for different usages. For instance, one happy bit may be used to
indicate overall happiness status  of the WTRU in accordance with one of
the embodiments disclosed herein, while the other happy bit may carry
information totally different. Hereinafter, the former one is referred to
as "a primary happy bit" and the later one is referred to as "a secondary
happy bit". [0046]The secondary happy bit may be set (to either "0" or "1")



depending on a condition that the power headroom of the anchor carrier is
larger than the power headroom of the secondary carrier. The power headroom
may correspond to, or may be equivalent to, one or a combination of the
following measurements: DPCCH power (i.e., the carrier with the lowest
DPCCH power translates to the carrier with the highest power headroom),
uplink power headroom value (per carrier UE power headroom (UPH) value
calculated and reported in the SI), or an averaged DPCCH power of each
carrier, for example over N slots, where N is a integer that may be
predetermined in the WTRU or configured by the network. For example, the
number of slots for averaging may be three (3), which is equivalent to the
averaged DPCCH used in the NRPM calculation. [0047]Alternatively, the
secondary happy bit may be set (to either "0" or "1") depending on at least
one of the conditions that the power headroom of the anchor carrier is
larger than the power headroom of the secondary carrier by a configured
threshold, (i.e., the power headroom difference is above a threshold), that
the power headroom of the anchor carrier is larger than the power headroom
of the secondary carrier for a configured or predetermined period of time,
optionally by a configured threshold, or that the DPCCH power of the anchor
carrier averaged across a number of sub-frames or slots is no larger than
that of the secondary carrier (optionally, by a pre-defined or
pre-configured threshold). Alternatively, the secondary happy bit may be
set (to either "0" or "1") based on comparison results (optionally averaged
across multiple sub-frames or slots) that are generated, at each sub-frame,
by comparing the DPCCH power of the anchor carrier to that of the secondary
carrier. Alternatively, the secondary happy bit may he set (to either "0"
or "1") based on comparison results (optionally averaged across multiple
sub-frames  or slots) that are generated, at each sub-frame, by comparing
the power headroom of the anchor carrier to that of the secondary carrier.
The averaging method may be either arithmetic average with truncation or
majority vote, or the like. [0048]The E-TFC selection procedure may select
only one carrier for E- DCH transmission in a ']'Ti (that is, only one
carrier is E-I)C H active and thus transmitting E-DPDCH and E-DPCCH). In
this case, only one E-DPCCH (and thus only one happy bit) is transmitted on
the E-DCH active carrier and no happy bit is transmitted over the E-DCH
inactive carrier. The WTRU may transmit a single happy bit on either the
anchor carrier or the supplementary carrier. The primary happy bit may be
transmitted over the anchor carrier and the secondary happy bit may be
transmitted over the supplementary carrier, or vice versa, regardless of
the number of active E-DCH carriers.  [0049] When both carriers are E-DCH
active, the primary happy bit may be transmitted over the anchor carrier
and the secondary happy bit may be transmitted over the secondary carrier,
or vice versa. If only one carrier is E-DCII active, the primary happy bit
may be transmitted on the E-DCH active carrier (regardless of whether or
not it is the anchor carrier) and the secondary happy bit may not be
transmitted. [0050]It should be noted that although the above embodiments
are described in the context of two uplink carriers, the same may be used
for the case of more than two uplink carriers. [0051]In accordance with
another embodiment, the rules fin setting the 



happy bits may be applied individually to each carrier regardless of the
number of transport blocks being transmitted. Alternatively, the
conventional (3GPF Release 8 or earlier) rules for happy bit may be used on
each carrier individually. Optionally, the WTRU may use two different
values for the Happy Bit Delay. .Condition for each uplink carrier as
configured by the network: one associated with the anchor uplink carrier
and the other associated with the supplementary uplink carrier
[0052]Embodiments for triggering, and transmitting, WTRU control
information (i.e., scheduling information) for multi-carrier operations are
described hereafter. In HSUPA single-carrier operations with improved L2 on
the uplink (c g a WTRU is configured with a MAC-is/i), several triggers are
defined to transmit SI. Transmission of SI is triggered when a WTRU cannot
transmit data at all (due to HARQ processes being not activated, grant
being too low, etc.) and the size of ilie transmit buffer becomes larger
than 0; when the serving grant is zero and new higher priority data than
what is currently in the transmission buffer arrives (this is used to
inform the Node-B that new higher priority data has arrived); when periodic
SI is triggered as configured by the network; or when there is a change of
E-DCH serving cell and the new serving E-DCH cell is on a different Node-B.
These mechanisms need to be adapted or changed to fUnction properly in the
context of multi-carrier operations, for example DC-IISUPA. The actual
changes may depend on the information carried on the SI. [0053]For
multi-carrier operations, the scheduling information (SI) may be modified
such that it provides the UL power headroom measurement for each carrier
individually. More specifically, the format of the SI may be expanded to
include UPI' for the supplementary carrier, as shown in Figure 11, where
UPHA and UPHs, correspond to the ratio of the maximum WTRU transmission
power and the corresponding anchor and supplementary DPCCH code power,
respectively. [0054]Alternatively, the WTRU may report one UPH measurement,
and the Node- B may infer the UPII of the other carrier based on Node-B
internal measurements and parameters, such as a noise rise difference
between the carriers and/or the DPCCH signal-to-interference ratio (SIR)
target on each carrier. [0055]Alternatively, a single UPH may be calculated
and reported as:  where P1 is the total maximum output power that can be
transmitted by 



the WTRU amplicen] and Pppc,"" represent the transmitted code power on P
DPCCH of carrier 1 and carrier 2, respectively. In the case where
per-carrier maximum transmission powers are configured, Pmay represent the
sum of the per-carrier maximum transmission powers. [0056]Alternatively,
the conventional scheduling information format remains unchanged, but the
WTRU may report the SI individually in each carrier. For instance, if the
SI is sent over the anchor carrier it reports the UPH of the anchor carrier
(UPHA), and if it sent over the supplementary carrier it reports the UPH of
the supplementary carrier (UPHs). More specifically, the UPH for the anchor
carrier (UPHA) is the ratio of the maximum WTRU transmission power and the
DPCCH code power on the anchor carrier, and the UPI' for the supplementary
carrier (UPI-Is) is the ratio of the maximum WTRU transmission power and
the DPCCH code power on the supplementary carrier. [0057]The buffer
information fields (i.e., TEBS, highest priority logical channel ID (HLID),
and highest priority logical channel buffer status (IILBS) of the two SIs
may carry common information or may be different. Sending the scheduling
information (SI) over the two uplink carriers independently with the common
buffer status information would be inefficient. This problem would be
overcome by the embodiments disclosed herein. [0058]Multiple different SI
types are defined herein. [0059]SI -type A: This SI contains the same
information fields as the 



3GPP Release 8 SI, where the UPH carries the headroom as measured on the
anchor carrier. The SI type A carries the following fields: UPH of anchor
carrier (UPHA), TEBS, highest priority logical channel buffer status
(HLBS), and highest priority logical channel II) (HUD). [0060]SI type 5:
This ST contains the same information fields as the SI type A but the UPH
carries the headroom as measured on the supplementary carrier instead of
anchor carrier. The SI type S carries the following fields: UPII of
supplementary carrier (LiPHs), TEBS, HLBS, and HLID.  [0061]SI type AS:
This SI contains the same information fields as the Si type A but Ole 'UPH
carries the headroom. of both anchor and supplementary carriers. The SI
type AS carries the following fields: UPHA, UPHs" TEBS, HLBS, and HUD.
Alternatively, the two fields UPHA and UPHs may be carried in one field
carrying the combined information. It should be noted that the number of
bits assigned to each field may be the same as in the current (3GPP Release
8) SI, or the number of bits may be changed to accommodate the additional
information. This SI type may also be interpreted as a legacy SI (e.g.,
Release 8) with an additional field carrying the UPII of the supplementary
carrier. [0062]SE type E: This SI contains the same information fields as
the SI type A but the UP-I carries the headroom of either anchor carrier or
supplementary carrier. The SI type E carries the following fields: UPHA or
15PH5, TEBS, HUBS, RIAD, and an additional field to indicate whether the
first field corresponds to UPHA or UPHs. The ST typo E may replace SI type
A and SI type S as it 'carries the same information fields (except for the
indication bit). [0063]SI type R: This SI accounts for the fact that the
other SI already contains the buffer status information (TEBS, ULM, HIHS,
HUD) such that the space for the buffer status information may be used for
other purposes. The SI type R may carry UPHA or UPHs, and the spare fields
may be used for other purposes. For example, the spare fields may be used
to indicate the causes of the SI reporting triggering, as an extension of
the TEBS for bigger MAC buffer size, for SI type indication as described
below, etc. [0064]In the case where the SI type requires more than 18 bits
(the size 



of the 3GPP Release 8 SI), then a new entry may be defined in the
conventional E-DCH transport block size tables or the conventional E-DCH
transport block size tables may be modified to support the new SI size.
Alternatively, the value of the first non-zero entry in the &UCH transport
block size tables may depend on whether or not the WTRU is configured to
transmit a specific SI type (e.g., SI type AS). For example, if the WTRU is
not  configured to transmit SI type AS, then the value of the first
non-zero entry (or the entry for SI stand-alone transmission) for all E-DCH
transport block size tables remains 18 bits as in the 3GBP Release 8 E-DCH
transport block size tables, whereas if the WTRU is configured to transmit
SI type AS, then the first non-zero entry (or the entry for SI stand-alone
transmission) in the EDCH transport block size tables may be different,
(for example, 23 bits if the nu mber of bits for UPHA and UPEIs are both 5
bits as the 30PP Release 8). Alternatively, the SI type containing more
than 18 bits may be transmitted only when piggybacked to other data.
[0065]Alternatively, additional SI formats may be defined for the case
where some fields of the 3GPP Release 8 SI may not be necessary. For
instance, the 3GPP Release 8 SI includes TEBS, HLBS, HLID and UPH, but it
may not be necessary to transmit the HLBS, HLID, and/or TEBS every time if
the reason for sending the SI is to convey information about power headroom
on the carriers. In this case, the size of the SI may be maintained less
than or equal to 18 bits thus avoiding the need for defining additional
transport block size entry or having to define additional E-TFC transport
block size tables. In the case where the total number of bits required for
the subset of SI fields is less than 18, the remaining bits may be set to
pre-defined values or may be defined as spare. [0066]Optionally, if SI
triggering is configured on both uplink carriers, the WTRU may be
configured with an SI format that contains only UPHs., (or both UPTIs and
UPHA). Other information, (i.e., TEBS, HLID, and HLBS), in this SI may not
be provided, as it is assumed that they have already been provided with the
SI on the other uplink carrier, (e.g., anchor carrier). This will allow the
WTRU not to duplicate the same information. [0067]To distinguish the
different SI types, an SI type indication may be provided. For example, for
the SI type indication, a new field may be included in the MAC header, or a
logical channel ID may be reserved for this purpose. Alternatively, the
carrier over which the SI is transmitted may carry this information, (e.g.,
the WTRU transmits SI type S over the supplementary  uplink carrier only).
Alternatively, the LCH-ID 0, (i.e., LCH-ID field in the MAC header set, to
1111), or alternatively LCH-ID 0 followed by a new reserved value of the
spare bits after the LUND 0 may be used to indicate the presence of the SI.
Alternatively, the time when the Sl is transmitted or the HARQ process
number may also be used to distinguish SI types. 



[0068] Alternatively, one or several spare value(s) of the MAC-i header may
be used to distinguish the SI types. Alternatively, the TEBS field set to
'0' along with IILID field or of certain bits of the HUD field set to a
value different than '0' may be used to distinguish between different SI
types. In 3GPP Release 8, the HLID field is constrained to be set to '0' in
case TEBS is set to 'O.' Thus, the use of a value different than '0' for
the HLID field when TEBS is set to '0' may be used to indicate a special
format or the SI. This special format either may not contain the TEES.
1-11ID, and/or HLBS information, or may contain the TEES. HLID, and/or HLBS
information in additional fields, (e.g., TEBSprime, HLIDprime, FILBSprime).
[0069]Alternatively, the WTRU may be configured by higher layers to only
use one specific SI type for transmission on a given UL carrier. This
removes the need for additional signaling to indicate the SI type, at, the
expense of flexibility. For example, SF type A may be transmitted over the
anchor carrier and SI type S may be transmitted over the secondary carrier.
[0070] When the supplementary uplink carrier is disabled, (i.e., there is
no DPCCH being transmitted on the supplementary uplink carrier), the WTRU
may only send SI type A in accordance with the conventional rules.
Alternatively, the WTKU may still send SI type S or AS along with SI type A
in that case with the UPHs set to zero. [0071]Embodiments for triggering
transmission of control information for enabling uplink scheduling are
disclosed. More specifically for FISPA operations, this control information
may comprise the scheduling information (Si). The triggers may be
applicable not only to SI type S and type AS, but also to SI type A
(legacy) and ST type E or R. Furthermore, these rules and triggers may be
independently applied to both anchor and secondary uplink  carriers. The
rules for triggering transmission of the ST type A may be the same as the
conventional rules to transmit the SI in 3GPP Release S.
[0072]Alternatively, a periodic measurement may be configured by the
network where a short-lived power control loop is initiated to measure the
headroom on the supplementary carrier, for example when it is de-activated.
For example, in HSPA operations, the short-lived DPCCII loop comprises the
transmission and reception of uplink DPCCH and downlink DPCCH(s) or
FDPCH(s) for a short duration to establish power control loop and measure
the power headroom on the supplementary uplink carrier. SI type S or SI
type AS may be transmitted over either the anchor uplink carrier or the
supplementary uplink carrier once the measurement and the power headroom
calculation on the supplementary uplink carrier is complete. At this point,
the WTRU may turn off the DPCCH transmission on the supplementary carrier.
Alternatively, the WTRU may be configured to wait for a given time before
turning off the DPCCH transmission on the supplementary carrier.
Alternatively, the WTRU may wait for an explicit signal from the network to
turn off (or continue) the DPCCH transmission on the supplementary carrier.
For example, the WTRU may monitor an E-AGCH associated to the supplementary
uplink carrier or an HS-SCCH for a specific command. regarding the state of
the DPCCH transmission on the supplementary uplink carrier. Optionally, the
WTRU may stop monitoring the network indication and turn off the DPOCII
transmission on -the supplementary carrier after a given wait. tinier has
expired. [0073]The short-lived power control loop itself and/or the power
headroom measurement on the supplementary uplink carrier may be triggered
by one or a combination of the following events: when UPHA becomes smaller
than a threshold, when TEBS becomes larger than a threshold, when the time
it would take to empty the transmission buffer given the current grant,
HARQ power offset and the ratio of active HARQ processes (on the anchor
uplink carrier) is longer than a configured value, when a periodic timer
has expired, (i.e., the power headroom measurement and/or the 



short-lived power control loop is triggered periodically), when SI
transmission is triggered on the anchor carrier (for any reason), when the
grant on the anchor carrier is zero and data becomes available in the
buffer, and/or when periodic SI transmission is triggered on the anchor
carrier. Optionally, any of the above triggers necessitating power headroom
measurement on the supplementary carrier may be carried out with the
short-lived power control loop. [0074]When the supplementary uplink carrier
is enabled. (i.e., there is a DPCCH being transmitted on the uplink
supplementary carrier), one or more of the following rules may be used, in
any order or combination. [0075](1) SI type A, or alternatively SI type AS,
may be transmitted in accordance with the 3GPP Release 8 rules. Optionally,
only SI type AS may be transmitted in this case based on the 3GPP Release 8
SI triggering rules. [0076](2) For periodic SI triggering (for both cases
of zero and non-zero grant), the network may configure separate and
independent cycles for sending ST type A, SI type S, and/or SI type AS.
Optionally, SI type A and either of SI type S or SI type AS may be
transmitted. [0077](3) The network may configure a single periodic SI
trigger cycle for transmission of both ST type A and ST type S or
alternatively for SI type A and SE type AS. The SI type transmitted may
alternate in lime, according to a known pattern by the WTRTJ and the
network. For instance, this pattern may be pre-defined or based on one or a
combination of the connection frame number (GEN. HARQ process, E-DCH radio
network temporary identity (ERNTO and other configured parameters. This
scheme may be applied to one or both periodic SI triggers, (i.e., triggers
related to T SING and T_SIG timers). 10078](4) The WTRU may be configured
to use one or more common 



timers. (for example, T SING and/or T_SIG), for transmission of both SI
type A and Si type S or alternatively for SI type AS. The WTRU may use each
common timer for triggering the SI for all uplink carriers. Alternatively,
the WTRU may use independent timers with the same value and start time to
trigger the SI. Since T_SING and T_SIG are used when SG = 0 and when SG is
non-zero, respectively, there may be situations where one carrier has zero
grant, while the other carrier has a non-zero grant. In this case, the
timer used in each carrier may be different and the timer may expire at
different times, but when S0=0 on both carriers or SG <> 0 on all uplink
carriers the timers will be common and synchronized, and therefore may
expire at the same time. Alternatively, in order to reduce complexity and
allow the SIs to be triggered together, one timer or one timer value,
(either T. SING or T. SIG), may be allowed to be used at a time by all
uplink carriers. The WTRU may use different timer values under these
conditions, but once SI is triggered, the WTRU may reset them all to keep
synchronization. Once the timer in use is triggered, both SI type A and S
(or alternatively SI type AS) may be generated and reported. [00791In order
to determine which timer or timer value to use in different situations a
set of rules may be defined depending on the serving grant status of the
two carriers. T SING may be utilized for the case where none of the
carriers has SG allocated for the WTRU, and T_SIG may be used for the case
where the WTRU has SG for both carriers. In the cases that one carrier has
SG while the other does not, the two carriers may still share a common
timer or timer value, which may be either T_SING or T_SIG, or alternatively
a third timer that may be configured or used differently in either cycle or
start timing. [0080]Optionally, determining the use of the timers may be
based on network configuration of the HARQ processes for the two carriers.
1P SING may be utilized for the case where all HARQ processes are
deactivated by the network on both carriers, and T_SIG may be used for the
case where each carrier has at least one activated HAN process configured.
In the case where one carrier has at least one HAN process activated while
the other has none. the two carriers may share a common timer, which may be
either T_SiNG or T SIG, or alternatively a third tinier that may be
configured differently in either cycle or start timing.  [00811The grant
status and ,HARQ process configuration may be jointly taken into account
when deciding the use of the timers. More specifically, the conditions of
use of each timer may be as follows: [0082]For example, if both carriers
have zero serving grant, regardless 



the condition of HARQ processes, T_SING may be used and started in both
carriers. If none of the two carries has any HARQ process activated,
regardless of the grant status, T_SING may be used and started in both
carriers. If one carrier has zero serving grant regardless of its HARQ
configuration status, and one carrier has no HARQ process activated
regardless of its grant status, T SING may he used and started. If both
carriers have non-zero serving grant and at least one HARQ process is
activated on each carrier, T SIG may be used and started in both carriers.
If one carrier has non-zero serving grant and at least one HARQ process is
activated on that carrier, and the other carrier has zero serving grant
regardless of its HARQ configuration status, either T_SIG or TSING, or a
third timer may be used and started. If one carrier has non-zero serving
grant and at least one HARQ process is activated on that carrier, and the
other carrier has no activated HARQ processes regardless its grant status,
either T_SIG or T_SING, or a third timer may be used and started. Even
though not listed in detail, other forms of combination of the HARQ
configuration and serving grant status may also apply. [0083]As an example
of the above periodic SI triggering rules may be rewritten as follows. This
example is illustrative only, other embodiments that are equivalent are
contemplated as well, and the present invention is not limited to any of
the particular approaches illustrated herein. if 'the Serving Grant has the
value "Zero_Grant" or all processes are deactivated on both carriers: RRC
may also configure MAC with periodic Scheduling Information triggering. The
periodic trigger timer T SING (Timer Scheduling Information - "Zero
_Grant") is started once the Serving Grant variable becomes "Zero Grant" or
all processes are deactivated on bother carriers and TEBS is larger than
zero.  When T SING expires, the transmission of a Scheduling Information is
triggered on both carriers. T SING is restarted when the transmission of a
Scheduling Information is triggered. 2' SING is stopped and reset once the
Serving Grant variable of either carrier in the Serving Grant Update
fUnction takes a value other than "Zero_Grant" and at least one process is
activated on that carrier. 



Triggering when SG 0 "Zero Grant" on at least one carrier and at least one
process is activated on that carrier: RRC may configure MAC with periodic
triggering also fbr the case when the variable Serving_Grant C> "Zero
Grant" on at least one carrier and at least one process is activated on
that carrier. The periodic trigger timer T SIG (Timer Scheduling
Information - different front "Zero_Grant") can be configured to a
different value than T SING. T SIG is started once the Serving Grant
variable becomes <> "Zero Grant" on at least one carrier and at least one
process is activated on that carrier. When T SIG expires; the transmission
0/a new Scheduling Information is triggered on both carriers. T SIG is
stopped and reset once the Serving Grant variable on both carriers in the
Serving Grant Update function becomes equal to "Zero Grant" or all
processes are deactivated on both carriers. T SIG is restarted when the
transmission of a Scheduling information is triggered. [0084](5) The writu
may not transmit SI type S or SI type AS when  the grant associated to the
supplementary carrier is zero. Optionally. this condition may only be
applied to periodic SI triggering or alternatively to non-periodic SI
triggering. [0035](6) The WTRU may trigger transmission of SI(s), for
example either SI type S and/or SI type A and/or SI type AS, when a certain
configured condition on the power headroom for the anchor ancllor
supplementary uplink 



carrier is reached. For instance, one or more of the following conditions
may  be used as a trigger: when UPHs becomes larger or smaller than UPHA by
a given threshold, when UPHs becomes larger or smaller than a given
threshold, when .UPIIA becomes smaller than a given threshold and UPHs is
larger than a given threshold, when UPHs becomes smaller than a given
threshold and UPHA is larger than a given threshold, and/or when the
difference between UPHA and UPHs becomes larger or smaller than a given
threshold, when UPI-15 falls below a configured threshold, when UPHA falls
below a configured threshold, when both UPI-Is and UPHA fall below
configured threshold, and/or when UPH goes above a configured threshold
(this may be useful if the conditions on the UPH have been changed and the
WTRU has additional headroom and does not need to be disabled, for
instance, when UPEIs goes above a configured threshold, when UPHA goes
above a configured threshold, when both UPHs and UPHA go above a configured
threshold). Optionally, the above conditions may be considered to be met if
the above conditions last for a given period of time. [0086](7) SI
transmission may be conditional on UPH and grant. The WTRU may transmit SI
type A or SI type AS when UPHA becomes larger than UPHs by a pre-defined or
configured threshold and the grant on the anchor carrier is smaller than
the grant on the supplementary carrier by a predefined or configured
threshold. Similarly, the WTRU may transmit SI type S or SI type AS when
UPHs becomes larger than UPHA by a pre-defined or configured threshold and
the grant on the supplementary carrier is smaller than the grant on the
anchor carrier by a pre-defined or configured threshold. Alternatively, the
ST transmission may be conditioned on that the absolute UPH conditions are
above or below a threshold and/or the grant on the primary or secondary
carrier are above a threshold. [00871(8) The SI transmission may be
conditional on UPH and deactivated RARQ processes. The WTRU may transmit ST
type A or ST type AS when UPHA becomes larger than UPI-Is by a pre-defined
or configured threshold and no HARQ processes are activated on the anchor
carrier. Similarly, the WTRU may transmit SI type S or SI type AS when UPHs
becomes larger than UPHA by a pre-defined or configured threshold and no
HARQ processes are activated on the supplementary carrier. [0088]The above
conditional rules (7) and (8) may also be combined to create a set of
conditional rules based on the UPH and deactivated HARQ processes or grant.



[0089](9) Transmission of the Si type S or St type AS may be conditional on
a combination of the buffer status, the current grant and configured
parameters such as the Happy_Bit Delay Condition. For instance, the WTRU
may only transmit S1 tYpe S or SI type AS whenever the current grant
situation does not allow the WTRU to empty its buffer within the configured
time (e.g., Happy_Bit...Delay Condition). This condition may apply only to
a subset of the SI type S and Si type AS trigger mechanisms (e.g., it
applies only to periodic or alternatively non-periodic SI triggers).
[0090](10) The Si transmission may be conditional based on TEBS. If the
WTRU has a non-zero grant on the anchor carrier and at least one active
HARQ process on the anchor carrier and if the TEBS becomes larger than a
pre-defined or configured threshold, and the supplementary carrier has zero
grant or all HARQ processes on the supplementary carrier are deactivated,
the witu may transmit an SI type S or Si type AS and/or SI type A. If the
WTRU has a non-zero grant on the anchor carrier and at least one active
HARQ process on the anchor carrier and if the supplementary carrier has
zero grant or all HARQ processes on the supplementary carrier are
deactivated and the WTRU is fully utilizing its grant or available power
headroom on the anchor carrier, the WTRU may transmit an Si type S or SI
type AS and/or SI type A. Alternatively, if the WTRU has a non-zero grant
on the anchor carrier and at least one active HARQ process on the anchor
carrier and if the supplementary carrier has zero grant or all HARQ
processes on the supplementary carrier are deactivated and if the time it
would take to empty the transmission buffer given the current grant. HAIN
power offset and ratio of active HARQ processes is longer than a configured
value, then the WTRU may transmit an SI type S or SI type AS and/or SI type
A. Optionally, if the  WTRU has a non-zero grant on the anchor carrier and
at least one active HARQ process on the anchor carrier and if the WTRU is
power-limited in the anchor carrier but not on the supplementary carrier,
the SI is triggered for the above 2 conditions. It should be understood
that the above conditions are equally applicable for the opposite cases,
i.e., interchanging the conditions for anchor and supplementary carriers.
In an alternate embodiment, the ST may be triggered if the TEES becomes
larger than or equal to a predefined threshold. Alternatively, the SI may
also be triggered if the TEES becomes lower than a predefined threshold. It
is understood that the SI may be triggered on both carriers when any of
these conditions are met, or alternatively, it may be triggered only on the
carrier for which the conditions were met. [0091]Alternatively, if the 13TH
on either carrier becomes above or below a threshold and the TEES becomes
above or below a threshold, the WTKU may transmit SI type A, SI type S, or
SI type AS. Alternatively, if the UPH on the supplementary carrier become
above a threshold, the WTRU may trigger the transmission of an SI.
[0092](11) If an E-DCH serving cell change occurs and the new E-DCH serving
cell was not part of the previous serving E-DCH radio link set (RLS), and
if both uplink carriers have a non-zero grant and at least one HA RQ
process per carrier is activated, the WTRU may transmit SI type AS, or SI
type A and SI type S possibly at some later point in time (pre-defined or
configured by the network). If only the anchor carrier has a non-zero grant
and at least one HARQ process is activated, then the WTRU may transmit SI
type A. If only the supplementary carrier has a non-zero grant and at least
one HARQ process is activated, then the WTRIJ may transmit SI type AS (if
supported) or SI type S. [0093](12) both uplink carriers have zero grant or
none of the HARQ 



processes are activated, and if the TEES becomes non-zero Or if data with
higher priority than the data contained in the transmission buffer arrives,
the WTRU may transmit only SI type A. Alternatively, the WTRIJ may transmit
only SI type S. Alternatively, the WTRU may transmit only SI type AS.
Alternatively, the WTRU may transmit SI type A and SI type S possibly at
some later point in time (pre-defined or configured by the network).
[0094](13) The transmission of the SI may also be conditional on the WTRU
ability to transmit a certain transport block size or E-TFCI. For example,
the _WTRU may be configured with a special E-TECI value ETFCIthresh. If the
E-TECIthresh is in a supported state for a configured period of time, or
alternatively if the E-TECIthresh is in a blocked state for a configured
period of time, the WTRU may transmit an SI. [0095](14) The transmission of
the SI may be conditional on the Normalized Remaining Power Margin (NRPM)
being above or below or threshold, optionally for a predefined period of
time. [0096]Optionally, for all the conditions disclosed above, the
triggering conditions described above may need to persist for a predefined
or configured amount of time for the SI to be triggered. 



[0097]It should be understood that when referring to transmitting only SI
type A throughout this disclosure, the WTRU may also transmit SI type AS or
S with the UPHs field set to zero. This would allow a constant ST format to
be sent in all scenarios, even when the secondary carrier is deactivated.
Even though some of the triggers to sent ST type S are described, it should
be noted that when this conditions are met and the WTRU triggers the SI
type S, the WTRU may also send SI type A, or alternatively, the triggers
between the two carriers may be independent. [0098]These rules may be
applied in any combination and may depend on whether or not the WTRU
supports SI type S and SI type AS together. For example, a WTRU may only
support one of the two types. Although these triggers apply to the SI, they
may also apply to higher layer measurements (e.g., events 6x) or any other
type measurement identity that may be introduced for these purposes. For
example, when one or more of the above condition or trigger is met. the
WTRU transmits an RRC MEASUREMENT REPORT.  [0099]The WTRU may be configured
with UPH threshold value, a TEBS threshold value, an E-TFOI threshold
value, and optionally a time value by the network. When the UPH is larger
than the configured UPH threshold value. the TEBS is larger than the
configured TEBS threshold value and an ETEO corresponding to the configured
E-TFCI threshold value is in a supported state for a configured period of
time, the WTRU may transmit an SI. Alternatively, the WTRU may transmit a
MEASUREMENT REPORT when these conditions are met. This mechanism may allow
the WTRU to indicate grant or bandwidth limited conditions to the network.
Optionally, this trigger only applies when the secondary carrier is
de-activated. This trigger may apply only to the anchor carrier.
[00100]Alternatively or in addition, when the UPH is smaller than the
configured UPH threshold value, the TEBS is larger than the configured TEBS
threshold value and an E-TEOE corresponding to the configured E-TECI
threshold value is in a blocked state for a configured period of time, the
WTRU may transmit an SI. Alternatively, the WTRU may transmit a MEASUREMENT
REPORT when these conditions are met. This mechanism may allow the WTRU to
indicate power-limited conditions to the network. Optionally, this trigger
only applies when the secondary carrier is activated. This trigger may
apply only to the secondary carrier, or optionally to all active uplink
carriers. 1001011Embodiments for SI delivery are described hereafter.
[00102] Once SI reporting is triggered, either by an event (Jr timer, or
any other criteria listed above, a pair of UPHs are generated respectively
for the two carriers, which need to he delivered to network by uplink
transmission along with the buffer status information. From network
scheduling perspective, these two UPH values may be required to be
processed simultaneously or within a short period of time in order to
attain meaningful power information pertaining to this particular WTRU, 



[00103]In the cases where the two UPHs are placed in separate Sls for
transmission, such as in the format of SI types A and S. they may not
arrive  at the network in the same time due to limitation or uncertainty of
the physical channel resources. Thus, there is normally a variable delay
from the time of the triggering to the time the network actually receives
both UP11 values. This delay may be caused, for example, by the fact that
the current HARQ process of a given carrier may already be taken by the
retransmission from a previous TTI data transmission, that the current HARQ
process of a given carrier is deactivated by the network via E-AGCII, or
restricted by RRC, or that many retransmissions are required due to
difficult channel conditions, etc. [00104]Certain level of delay may be
tolerated due to the fact the UPH is a relatively slow statistics averaged
over a certain time period. In accordance with one embodiment, a parameter
is specified that defines the maximum duration within which the two Sls are
required to be transmitted to the physical channels. This parameter may be
either a counter (e.g., that counts the number of TTIs in the duration), or
a tinier (e.g., in terms of milliseconds). The parameter may be predefined
or pre-configured by the network based on channel conditions and available
physical channel resources. This parameter is denoted by T, ,S1MD
hereafter. [001.05]Given that certain delay is allowed as specified by
T_SIMD, a WTRU may take advantage of the possible presence of spare bits
owing to the quantized. size of the transport block, within which SI may be
piggybacked to data to reduce overhead. In other words, when a physical
channel resource becomes available, the WTRU does not necessarily transmit
SI immediately. Instead, the WTRU may wait for a certain period until
finding the most suitable TTI according to specified criteria that are
designed to minimize the overhead under the delay constraint. [00106]The
criteria to determine the suitable TTI over a given carrier may be defined
by one or any combinations of the following: (1)There is sufficient space
(e.g., 18 bits) left in the E-DCH 



transport block due to quantization of transport block size;         (2)
The current HARQ process is not taken by the retransmission of a previously
transmitted transport block;        (3) The current HARQ process is not
deactivated by the network via E-AGCH or restricted by Rite;        (4)
There is E-DCH data transmission in the TTI period; or        (5) The
carrier is not in DTX state. [00107]At the time the SI reporting is
triggered; either by event or timer, a pair of SIs may be generated with
distinct UPHs. The SI carrying the UPI-I for anchor carrier is denoted by
SI A and the ST with the U PH for supplementary carrier is denoted by SP.S.
With I' SIMD and the criteria being specified, there are a number of
possible realizations by which the SIs can be delivered to network via
uplink E-DCH transmission: [00108]In accordance with one embodiment, Sls
may be transmitted in only one carrier. At the first TTI period after the
SI triggering, E-TFC selection is performed based on the power headroom and
SG conditions on both carriers. Over the ST carrying carrier, if the
criterion to send SI is met, the WTRU allocates a space and includes either
SI A or SI_S in the transport Nock. For example, either ST A or SU may be
included depending on whether current HARQ process is even or odd numbered.
In case there is no matching SI for this HARQ process, no SI transmission
will take place over this TTI. At the following TTI(s), the above procedure
is repeated until all SIs are transmitted as long as a counter condition on
TSIM 14 is not reached. When the counter condition on TS MD is reached, the
remaining SIs may he transmitted unconditionally at the last TTI periods
regardless the criterion is met or not. [00109]In accordance with another
embodiment, the SIs are transmitted 



via two carriers. The SIs may be transmitted on the carriers corresponding
to their respective UPH measurement they are carrying. With this scheme.
there is no need for additional means to identify the SIs as the carrier
over which the SI is located implies which UPH it is supposed to carry. At
the first TTI period after the SI triggering, E-TFC selection is performed
based on the  power headroom (such as UPFD and SG conditions on both
carriers. If the criterion is met on anchor carrier, space is allocated and
SI_A is included in the transport block on the anchor carrier. If the
criterion is met on supplementary carrier, space is allocated and ST _S is
included in the transport block on the supplementary carrier. If any of the
two SIs is not transmitted because the criterion is not met, the above
procedure is repeated for the following TTI(s) until all SIs are
transmitted as far as a counter condition on T_SIMD is not reached. When
the counter condition on 'P SIMD is reached, the rest of SIs may be
transmitted unconditionally at the last rn period regardless the criterion
is met or not. [00110]In accordance with another embodiment, SIs may be
transmitted dynamically across two carriers based on availability of the
physical channel resources. For the first Il1T1 after the SI triggering, a
first carrier is selected and Eirlit selection is performed on the selected
carrier based on the UPH and SG conditions. If the criterion to send SI is
met on this carrier, space is allocated and either SEA or SI S is included
in the transport block over this carrier. For example, either SI A or SI_S
may be included depending on whether current HARQ process is even or odd
numbered. This serves as a means of identifying SI types. In case there is
no matching ST left for this HARQ process, no SI transmission will take
place over this Till even the criterion is met. The above procedure is
repeated for the other carrier in the same TTI. [00111]If any of the two
SIs is not transmitted because of the criterion is not met, the above
procedure is repeated until all Sls are transmitted as far as a counter
condition on T_SIIVID is not reached. When the counter condition on T SIMD
is reached, the rest of SIs may be transmitted unconditionally at the last
TTI period regardless the criterion is met or not. [00112]Although the
above embodiments for the SI delivery are described under the context of
dual carrier operation, it should be noted that the same approaches may be
generalized to the case of multiple carriers.  [00113]To support the higher
uplink data rates, a larger E-DCH 



transmission buffer may be used. For example, a WTRU configured with
dual-carrier HSUPA may also need to double the E-DCH buffer size. In this
context, the values in the TEBS tables may be increased to reflect the
larger E-DCII buffer size. [00114]In one embodiment, when the WTRU is
configured with dual- carrier HSUPA, the TEBS values may point to a
different mapping table (predefined or configured by the network).
Alternatively, when the WTRH is configured with dual-carrier EISUPA, the
values in the TESS table may be modified according to a given rule (e.g.,
the values are all multiplied by a given factor). Alternatively, the
mapping tables used may depend on the type of SI transmitted. The same
scheme may be applied to the IILBS table and values. [00115]Referring now
to Figure 5, embodiments to perform power control on both uplink carriers
520, 540 (i.e., in a dual-carrier scenario) and allocate power and data
across the uplink carriers are described hereafter. It is noted that while
specific channels are shown being carried by uplink and downlink carriers
in Figures 5 - 7 and Figure 9, any channels may be carried in such
carriers, [00116]In accordance with one embodiment, the transmission powers
of the uplink dedicated physical control channel (DPCCH) transmissions 525,
545 on both uplink carriers 520, 540 are controlled by two separate
transmit power control (TPC) commands transmitted by the Node-B. One TPC
command controls the power of the first uplink carrier 520 and the other
TPC command controls the power of the second uplink carrier 540. The WTRU
varies the power of the DPCCH 525, 545 on each uplink carrier 520, 540
based on the corresponding TPC command [00117]A Node-B may transmit a TPC
command for an uplink carrier over an F-DPCH 560, 580 on a downlink carrier
570, 590 corresponding to that uplink carrier 520, 540 respectively. A
mapping between the uplink carrier and the downlink carrier may be
pre-defined. The WTRU typically 



obtains the TPC commands by listening to two channels (e.g., F-DPCH)
transmitted over two different downlink carriers, but of course different
channels may be used for transmitting such commands. [00118]Alternatively,
referring now to Figure 6, the TPC commands for the two uplink carriers
520, 540 may be transmitted on two different channels 562, 564 on the same
downlink carrier 570 (either one of the downlink carriers 570 or 590 may be
used, but 570 is shown as being used in this embodiment). In this
embodiment, the WTRU is not required to listen to both downlink carriers
570 and 590 if there is no other activity on at least one of the downlink
carriers. [00119]In a further alternative embodiment, shown in Figure 7,
the TPC commands for the two uplink carriers 520, 540 may be carried over a
single channel 562 (e.g., F-DPCH) in a single downlink carrier 570 (again,
either one of the downlink carriers 570 or 590 may be used, but 570 is
shown as being used in this embodiment). Figure 8 shows an example F-DPCH
slot format in accordance with this alternative embodiment. An F-DPCH slot
format includes two TPC fields per slot, where riTo. and TCP2 each contain
a power control command (UP or DOWN) for uplink carrier 1 and uplink
carrier 2, respectively. [00120]Referring again to Figure 7, in another
alternative embodiment" where power control commands for both uplink
carriers are transmitted on a single channel 562 such as the F-DPCH
channel, the power control commands are time multiplexed. The
time-multiplexing of power control commands may be achieved in a number of
different ways. The power control commands may evenly alternate between
uplink carrier 1 520 and uplink carrier 2 540. For example, the uplink
carrier for which the power control command is destined may be determined
as: If (current connection frame number (CFN) + slot number) modulo 2 = 0.
then TPC is for uplink carrier 1; Else, TPC is for uplink carrier 2.  



[00121]For example, power control commands for uplink carrier 1 520 may be
carried in radio slots # 0, 2, 4, 6, 8, 10, 12, and 14; whereas power
control commands for uplink carrier 2 540 may he carried in radio slots #1,
3, 5, 7, 9, 11, and 13, or vice versa. Alternatively, more power control
commands may be allocated to uplink carrier 1 520 than uplink carrier 2
540. For example, power control commands for uplink carrier 1 520 may be
carried in radio slots # 0, 1, 3, 4, 6, 7, 9, 10, 12, and 13, whereas power
control commands for uplink carrier 2 540 may be carried in radio slots #
2, 5, 8, 11, and 14. This alternative may be used if there is a reason why
providing more power control commands will increase overall efficiency.
Such a scenario may be, for example, where uplink carrier 1 520 is carrying
more physical layer channels than uplink carrier 2 540.
[00122]Synchronization may also be defined on a per-carrier basis. The WTRU
may apply the synchronization procedure on both carriers separately. The
WTRU may be allowed to transmit on a carrier depending on the
synchronization status on that carrier. Radio link failure may be declared
upon loss of synchronization on both carriers. [00123]Still referring to
Figure 7, in yet another alternative of the scenario where power control
commands for both uplink carriers are transmitted on a single channel 562
such as the F-DPCH, the transmission powers of the DPCCH transmissions on
both uplink carriers may be controlled by a single TPC command transmitted
by the Node-B on, in this scenario, the F-DPCII. When the TPC command from
the Node-B indicates to increase the power, the power is (e.g., equally)
increased on both uplink carriers, and when the TPC command indicates to
decrease the power, the power is (e.g., equally) decreased on both uplink
carriers. For example, the power control commands may be joint-coded into a
single TPC field. Example joint coding of the TPC commands is shown in
Table 1 for N'tpc = 2 and NTpe = 4, where NTIPC is the number of TPC
command hits. TPC Bit Pattern TPC Command NTpc= 2Nm, = 4 Uplink Carrier
1Uplink Carrier 2  
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0 11 1111 1 1  Table 1 [00124]Referring now to Figure 9, the following
embodiments are in relation to the uplink transmission of transmit power
control (TPC) commands from the WTRU to the Node-B on the uplink DPCCH for
purposes of downlink power control. The WTRU may transmit a TPC command on
the uplink DPCCH 925 of only one of the uplink carriers (in this example
920). On another uplink carrier (in this case 940), the WTRU may use either
discontinuous transmission (DTX) in place of transmitting the TPC bits, or
a new slot format with no TPC field. The TPC command may be derived from
the quality measured on the downlink carrier 970 on which a downlink
channel such as, for example, the F-DPCH 975 is transmitted. This approach
has an advantage of somewhat reducing the interference from the WTRU. The
WTRU may transmit the uplink DPCCII 925, 945 with only the pilot bits used
for channel estimation by the Node-B. [00125]Alternatively, the WTRU may
transmit the same TPC command on the uplink DPCCH 925, 945 of both uplink
carriers 920, 940. The TPC command may be derived from the quality measured
on the downlink carrier 970 on which the F-DPCH 975 is transmitted. The
Node-B may combine the TPC command signals from the two uplink DPCCHs 925,
945 to improve reliability of the TPC signals from the WTRU. 



[00126]Alternatively, the WTRU may transmit independent TPC commands on the
uplink DPCCH 925, 945 of each uplink carrier 920, 940. In this case, the
TPC command sent on an uplink carrier 920, 940 may be derived based on the
signal quality measured from the corresponding downlink carrier(s) (not
shown) independently of the downlink carrier on which the F-DPCII 970 is
transmitted. This scheme has the benefit of providing the network with some
additional information regarding the downlink channel.  [00127]Since the
uplink channels 925, 927, 945 on the two uplink carriers may not behave the
same, it is possible that the channel quality changes on one carrier 920
differently than on another carrier 940. It is also possible that the
channel quality on one carrier 920 changes whereas channel quality does not
change on another carrier 940. In one example, channel quality degrades on
one uplink carrier 920 while it improves on the other uplink carrier 940.
In this case the Node-B has different options for setting the value of the
TPC bits on the F-DPCH 975. The Node-B may set the TPC hit to "up" whenever
the quality from one of the carriers 920, 940 is below a threshold, and
"down" otherwise. This option may result in the uplink DPCCH power being
high on one of the carriers 920, 940 making channel estimation easier for
the Node-B. Alternatively, the Node-B may set the TPC bit to "down"
whenever the quality from one of the carriers 920, 940 is above a
threshold, and "up" otherwise. This option may result in the uplink DPCCIT
925, 945 power being lower than a threshold for one of the carriers 920,
940 so the Node-B may derive an acceptable channel estimate on this carrier
using the information from the other carrier. [00128]If the average uplink
interference (noise rise) level is not the same on both uplink carriers
920, 940, there may be a long-term and significant discrepancy in channel
quality between the uplink carriers. The WTRU may apply an offset to the
transmission power of one of the uplink carriers (e.g., 920) compared to
the other uplink carrier (e.g., 940). This offset may be signaled by the
network via higher layer signaling, (e.g.. Rite signaling), or the like.
The network may set the offset so that the average signal quality from both
uplink carriers 920, 940 would be the same or similar. [00129]The network
may define different sets of reference E-DCH transport. format combination
index (E-TFCI) and corresponding gain factors for the two uplink carriers
920, 940, so that the signal-to-interference ratio (SIR) of the E-DPDCH
927, 947 (which contains data bits) is approximately the same on both
uplink carriers 920, 940. For instance, if the DPCCH SIR of  uplink carrier
1 920 is -22 dB in average while the DPCCH SIR of uplink carrier 2 940 is
-19 dB in average, setting a reference gain factor 3 dB lower for uplink
carrier 2 (for the same reference E-TECI) would result in approximately the
same E-DPDCH SIR for both uplink carriers 920, 940 and a given E-TFC (the
reference gain factor of uplink carrier 2 940 may actually be set slightly
lower than 3 dB below uplink carrier 1 920 given the better channel
estimate with uplink carrier 2 940). 



[00130]Synchronization may be defined on a per-carrier basis. The WTRU may
apply the synchronization procedure on both carriers separately. The WTRU
may be allowed to transmit on a carrier depending on the synchronization
status on that carrier. Radio link failure may be declared upon loss of
synchronization on both carriers. [00131]Still referring to Figure 9,
embodiments for E-TFC restriction and selection are described hereafter. A
WTRU transmission may be restricted by a maximum allowed transmit power.
The maximum allowed transmit power of the WTRU may be a minimum of a
signaled configured value and a maximum power allowed due to WTRU design
limitation. The maximum allowed transmit power of the WTRU may be
configured as a total maximum power in a given transmission time interval
(ITT) for both uplink carriers 920, 940, or may be carrier-specific. In the
latter case, the same maximum power value may be assigned to each uplink
carrier 920, 940 or a different maximum power value may be assigned to each
uplink carrier 920, 940. This may depend on the particular configuration of
the device, (e.g., the number of power amplifiers and antennas of the
WTRU), and/or on network control and configuration. The total maximum
transmit power and the per-carrier maximum transmit power may be
simultaneously configured. [00132]The WTRU behavior and operation may be
quite different in both cases (i.e., one total maximum transmit power Or
independent per-carrier maximum transmit power). Therefore, the WTRU may
indicate the power capabilities of the Will RU, (i.e., one maximum power or
a maximum power defined per carrier), to the network so that the network
knows whether the  WTRU has a total maximum power for both uplink carriers
920, 940 or a carrier-specific maximum power for each uplink carrier 920,
940, and may schedule operations and correctly interpret the uplink power
headroom reported by the WTRU. If the power requirements are specified in
thc standards the WTRU may not need to signal these capabilities.
[00133]Figure 10 is a flow diagram of an example process 1000 for E- TEC
selection and MAC-i PIILI generation while utilizing two uplink carriers is
shown. As mentioned above, specific terms for referring to the carriers are
used interchangeably herein, but it is noted that in an EISPA+ type system.
the two carriers may be referred to as an anchor (or primary) carrier and a
supplementary (or secondary) carrier and these terms will be used for
convenience in describing Figure 10, A WTRU determines whether there are
two (N in general, N being an integer larger than one) new transmissions to
be transmitted for the upcoming TTI (step 502). If there is one new
transmission for the upcoming TTI, (e.g., there are one new transmission
and one retransmission of the previous failed transmission), the wrItu
selects an uplink carrier (the carrier for the new transmission) for E-TEC
selection and performs an E-TFC selection procedure for the new
transmission while the supported E-TECIs for the new transmission are
determined after subtracting the power being used by the retransmission
(step 516). If there are two new transmissions to be transmitted, the WTRU
determines whether the WTRTJ is power limited, (i.e., sum of the total
power that would be used by the WTRU in each carrier given the grants
(scheduled and non-scheduled) and control channels exceed the maximum power
allowed by the WERU, optionally including backoff) (step 504). If not, the
process 500 proceeds to step 508. If so, the WTRU performs power allocation
between the uplink carriers (step 506). Alternatively, the WTRU may proceed
to step 506 for power allocation between the carriers without checking if
the WTRU is power limited. Once power allocation is performed the WTRU
fills up the transport blocks sequentially one carrier after the other.  



[00134]The WTRU determines the MAC-d flow with the highest priority data to
be transmitted, and the multiplexing list and the power offset to use based
on the HARQ profile of the selected MAC-d flow (step 508). When determining
the highest priority MAC-d flow the WTRU may, for every carrier, determine
the highest priority MAC-d flow configured with data available amongst all
MAC-d flows. In an alternate embodiment, the WTRU may, for every carrier
for which E-TFC selection or highest priority MAC-d flow selection is being
performed, determine the highest priority MAC-d flow amongst all MAC-d
flows allowed to be transmitted on the given carrier. The W1RU performs an
uplink carrier selection procedure to select an uplink carrier among a
plurality of uplink carriers to fill up with data first (step 510). It
should be noted that the steps of carrier selection, MAC-d flow
determination may not necessarily be performed in the order described, but
may be performed in any order). The WTRU selects an E-TECI or determines
the number of bits that can be transmitted on the selected carrier based on
a maximum supported payload (i.e., set of supported E-TECIs), a remaining
scheduled grant payload, a remaining non-scheduled grant payload, data
availability and logical channel priorities (step 511). [001351The WTRU
generates a MAC-e or MAC-i PHU for E-DCH transmission via the selected
carrier based on the selected E-TFC (step 512). If scheduling information
(SI) needs to be sent for the selected carrier, the WTRU may initially
include the SI on this carrier before including any other data. Once the
WTRU has completed the available space on the selected carrier or has
exceeded the data in the buffer allowed to he transmitted in the TTI, the
WTRU determines whether there is another uplink carrier available and data
is still available (step 514). If not, the process 500 ends. If so. the
process 500 returns to step 510 (or alternatively to step 508) to select
the ETECI of the next carrier. [00136]At this point. (in step 508), the
WTRU may optionally re- determine the highest priority MAC-d flow that has
data to be transmitted. The re-selected highest priority MAC-d flow may be
different than the one determined initially before filling up the
previously selected carrier. If a new highest MAC-d flow is selected, the
WTRU determines the power offset based on the HARQ profile of the newly
selected MAC-d flow, and may then determine the maximum supported payload
(or set of supported E-TFCs) and remaining scheduled grant payload
according to the new power offset. Alternatively, the WTRU may determine
the MAC-d flow priority only once at the beginning of the procedure (e.g.,
step 508) and apply the selected HARQ profile and multiplexing list to both
carriers. This implies that the WTRU determines the maximum supported
payload (or supported E-TFCs and remaining scheduled payload) for both
carriers either simultaneously in parallel or only at the time these values
are needed according to E-TFC selection sequence. In this case for the
second selected carrier the WTRU may return to step 510: It should be noted
that the process 500 is applicable to the case that more than two uplink
carriers are utilized. [00137]Details of the power allocation, carrier
selection, and E-TFC restriction and selection will be explained below.
[00138]The maximum supported payload refers to the maximum allowed 



number of bits that may he transmitted based on the available power for any
uplink carrier. This, as an example, may also he referred to as the maximum
supported E-TFCI. The maximum supported payload Or the set of supported or
blocked E-TFCis, for example in I-ISPA systems are determined as part of
the E-TFC restriction procedure and may be dependent on the selected HARQ
offset. Additionally, the set of supported Eiffel- may also be dependent on
the minimum set E-TVCI. Embodiments for E-TFC restriction and determination
of supported/blocked E-TFCI are described below. [00139]Where referred to
hereafter, a MAC-d flow may also refer to a logical channel, a group of
logical channels, a data flow, a data stream, or data service or any MAC
flow, application flow, etc. All the concepts described herein are equally
applicable to other data flows. For example in HSPA system for E-DCI-1,
each MAC-d flow is associated to a logical channel (e.g., there is a
one-to-one mapping) and has a priority from 1 to 8 associated to it.
[00140]Generally, there are scheduling mechanisms used for uplink
transmissions and data transmissions. The scheduling mechanisms may be
defined by the quality of service (QoS) requirements and/or the priority of
the data streams to be transmitted. Depending of QoS anchor priority of the
data streams, some of the data streams may or may not he allowed to be
multiplexed and transmitted together in one TTI. Generally, data flows and
streams can be grouped in best effort or non real time services and
guaranteed bit rate service with some strict delay requirements. In order
to meet QoS requirements different scheduling mechanisms are used, some
dynamic in nature and some less dynamic. [00141]Generally, wireless
systems, such as LTE and high speed uplink packet access (HSUPA), operate
on a request-grant basis where WTRUs request a permission to send data, via
uplink feedback, and the Node-B (eNB) scheduler and/or RNC decides when and
how many WTRUs will be allowed to do so. Hereafter, this is referred to as
scheduled mode transmissions. For example in HSPA systems, a request for
transmission includes indication of the amount of buffered data in the WTRU
and WTRU's available power margin (i.e., UE power headroom (UPH)). The
power that may be used for the scheduled transmissions is controlled
dynamically by the Node-B through absolute grant and relative grant.
[00142]For some data streams with strict delay requirements and guaranteed
bit rate, such as voice over IP (VolP) or signaling radio bearers or any
other service that, need to meet, these requirements, the network may
ensure the timely  delivery of such transmissions via special scheduling
mechanisms that are less dynamic in nature and allow the WTRUs to transmit
data from a particular flow on at pre-scheduled time periods, resources,
and up to a configured data rate. These flows in some systems such as HSPA
for example are referred to as non-scheduled flows. In other systems, such
as LTE. they may be referred to as semi-persistent scheduling and flows.
Even though the embodiments described herein are described in terms of
scheduled and non-scheduled data, it should be understood that they  



are equally applicable to other systems that use similar scheduling
procedure and distinctions between data flows. [00143]Dynamic scheduling,
where control channels are used to allocate the resources for certain
transmissions and for the possible retransmissions,  gives full flexibility
for optimizing resource allocation. However, it requires control channel
capacity. In order to avoid control channel limitation problem,
semi-persistent scheduling (SPS) may be used in systems such as 'um and
non-scheduled transmission in systems such as UNITS. Flows that use dynamic
scheduling or the dynamic grant-based mechanism (e.g., via physical channel
control signaling) will be referred to as scheduled transmissions. Data
streams that use a more semi-static and periodic allocation of resources
will be referred to as non-scheduled transmissions. [00144]For example, in
HSPA, each MAC-d flow is configured to use either scheduled or
non-scheduled modes of transmissions, and the WTRU adjusts the data rate
for scheduled and non-scheduled flows independently. The maximum data rate
of each non-scheduled flow is configured by higher layers, and typically
not changed frequently. [00145]In the E-TFC selection procedure, the WTRU
may also determine the remaining non-scheduled grant payload for each MAC-d
flow with a nonscheduled grant, which refers to and correspond to the
number of bits allowed to be transmitted according to the configured
non-scheduled grant for the given MAC- d flow. [00146]The remaining
scheduled grant payload in the procedure above refers to the highest
payload that could be transmitted according to the network allocated
resources after power allocation for other channels. For example, a network
allocated resource refers to the serving grant and selected power offset of
the corresponding carrier for HSPA systems. The value of the serving grant
used for calculating the remaining scheduled grant payloads for the uplink
carriers may be based on the value of the actual serving grant allocated
for the uplink carriers. Alternatively, as the remaining scheduled grant
payload for the primary carrier and/or the secondary carrier may be  based
on the scaled or fictitious or virtual grant after power allocation is
performed, the WTRU may use the "virtual" or "fictitious" or scaled serving
grant to determine the remaining scheduled grant payload. The three terms
may be used interchangeably and refer to the power allocation or power
split for scheduled transmissions for each carrier. The scaling of the
grants is described as part of the power allocation schemes below.
Alternatively, if the WTRU is sharing one serving grant for both uplink
carriers, (i.e., one serving grant is given for both uplink carriers), the
WTRU may use half the serving grant for each uplink carrier. Alternatively,
the WTRU may assume that all serving grant is being allocated to one uplink
carrier when performing this calculation. 



[00147]The non-scheduled grant may be carrier specific, (e.g., the
configured non-scheduled grant value is assigned and configured for only
one carrier, the carrier for which non-scheduled transmission is allowed).
The carrier in which non-scheduled transmission is configured/allowed may
be predetermined, (e.g., the non-scheduled transmission may be allowed only
on the primary carrier or alternatively on the secondary carrier).
Alternatively, it may be configured by the network dynamically. The value
of non-scheduled grant may be carrier independent, in which case a total
number is determined for both carriers. [00148]Data flows may be configured
to be carrier specific (e.g., network configures a flow and an associated
carrier over which this flow may be transmitted). If data flows are carrier
specific the WTRU may perform the ETFC selection procedure independently
for each carrier. The network may provide a non-scheduled grant based on a
HARQ process that belongs to a carrier, Or provide a non-scheduled grant
that is applicable to a TTI, and the WTRU chooses a carrier.
[00149]Embodiments for selecting an uplink carrier for initial E-TFC
selection are disclosed hereafter. The embodiments for carrier selection
described below may be performed individually or in combination with any
other embodiments disclosed herein. The procedures affecting the choice of
the number of bits to be transmitted in each uplink carrier and the power
to use in each uplink carrier, and the like are all dependent on which
uplink carrier the WTRU selects and treats first. [00150]In accordance with
one embodiment, a WTRU may give priority 



to, and treat first, the anchor carrier. This may be desirable if
non-scheduled transmissions are allowed on the anchor carrier.
Alternatively, the secondary carrier may be given a priority and selected
first. [00151]Alternatively, the WTRU may determine the highest priority
carrier to minimize inter-cell interference, maximize W1RU battery life,
and/or provide the most efficient energy per bit transmission. More
specifically, the WTRU may choose the uplink carrier that has the largest
calculated carrier power headroom. The WTRU may base this determination on
the current power headroom, (e.g., UE power headroom (UPII)) measurement
for each carrier (UPH indicates the ratio of the maximum WTRU transmission
power and the corresponding DPCCH code power) or on the results of the
E-TFC restriction procedure, (e.g., normalized remaining power margin
(NRPM) calculation for each carrier, or remaining power), which
equivalently translates to the carrier with the lowest DPCCH power
(Pnrccii). For instance, the uplink carrier selection may be made in terms
of the number of bits, (e.g., a priority may be given to the carrier which
provides a greater "maximum supported payload" between the anchor carrier
and the supplementary carrier). The maximum supported payload is the
payload determined based on the remaining power (e.g.. NRPM or other value
disclosed below) of the WTRU. [00152]Alternatively, the WTRU may give a
priority to the uplink carrier which provides the WTRU with the largest
available grant, which allows the WTRU to send the highest amount of data
and possibly create the least number of PIDUs and thus increase efficiency
and reduce overhead. The WTRU may select a carrier based on the maximum
value between the serving grant for the anchor carrier (SGa) and serving
grant for the supplementary carrier (SGs).  [00153]Alternatively, the WTRU
may provide a priority to the carrier that provides the greater "remaining
scheduled grant payload" between the anchor carrier and the supplementary
carrier. The remaining scheduled grant payload is the available payload
determined based on the scheduling grant from the network and remaining
after processing of the DCH and HSDPCCH. [00154]Alternatively, the WTRU may
optimize between maximum power and maximum grant. More specifically, the
WTRU may select a carrier that allows the highest number of bits to be
transmitted. The WTRU determines the number of bits that may be transmitted
for anchor carrier and supplementary carrier limited by both power and
grant, (i.e., "available payload" for the anchor carrier and "available
payload" for the supplementary carrier), and may select the carrier that
provides the highest available payload. The available payload may be
determined as a minimum between the remaining scheduled grant payload and
the maximum supported payload.  [00155] Optionally, the sum of "remaining
non-scheduled payload" for each MAC-CT flow that may be multiplexed (or all
non-scheduled MAC-d flows that may have data available) may also be taken
into account when calculating the available payload. More specifically, the
available payload may be determined as a minimum of (remaining scheduled
grant payload + SUM(remaining non-scheduled payloads for all allowed
non-scheduled flows)) and the maximum supported payload. If non-scheduled
flows are allowed in one carrier only, (e.g., in the anchor carrier only),
the available payload for the anchor carrier is considered. [00156]If the
non-scheduled grants are provided on a per carrier basis or 



if the non-scheduled transmissions are allowed on one carrier, the WTRU may
give priority to the carrier that contains the highest priority
non-scheduled MAC-c] flow to be transmitted in that TTI or allows a
non-scheduled MAC-d flow. For instance, if the non-scheduled transmissions
are allowed on the primary carrier only and for the given :HARQ process the
WTRU is configured with non-scheduled data and data is available, the WTRU
may give priority to  the primary carrier (i.e., fill the primary carrier
first). If in a given '[Ti the highest. priority MAC-d flow does not
correspond to a non-scheduled flow, but a non-scheduled flow is allowed to
be multiplexed with the selected highest priority MAC-d flow, the WTRTJ may
still give priority to the carrier which allows non-scheduled
transmissions. Therefore, if any non-scheduled flows are allowed to be
transmitted in a current yn and non-scheduled data is available, the WTRU
may first fill up the carrier which allows transmission of the
non-scheduled flows. The WTRU fills up the selected carrier with
nonscheduled and scheduled data up to the available power and/or grant
according to the configured logical channel priority. The remaining
carrier(s) is then filled up if data, power and grant are available for
that carrier. [00157]Alternatively, the WTRU may base its decision to
select a carrier on one or a combination of CPICH measurement and HARQ
error rates on each carrier, etc. [00158]Example embodiments for E-TFC
selection for independent maximum power limitation are explained hereafter.
The WTRU may have a different transmission powers and maximum allowed power
for each carrier, which may depend on the particular device configuration
or design. This depends on implementation design, (e.g., a WTRU may be
designed with two different power amplifiers and two different antennas),
and/or on network control and configuration. It is also applicable if the
WTRU pre-allocates the power between the carriers, or allocates the power
in parallel, as described below. In these situations, the maximum power or
available power that may be used by each carrier corresponds to the
allocated power per carrier. The embodiments are also applicable to the
case where power is shared between the carriers but the power is allocated
or scaled between the carriers prior to filling up the carriers.
[00159]Where the powers are pre-allocated or the maximum amount of power is
independent on each carrier, the MAC .PD Us may have to be filled up
sequentially due to the fact that the delivery order of RLC PDUs has to be
maintained in order to allow proper operation of higher layers.
Additionally, 



the wrRu may be buffer limited in which case enough data to transmit over
one carrier may be available. [00160]In this situation, the WTRU may
initially choose the highest priority carrier P1 based on one of the
embodiments described above. For instance, the WTRU may select the carrier
with the higher power headroom, equivalently the carrier with the lower
DPCCH power to be filled up with data first or the primary or secondary
carrier may be filled up first. This allows, even a buffer limited WTRU to
transmit most of its data, or its highest priority data, over the carrier
with the best channel quality or over the carrier that allows transmission
of the highest priority data, such as non-scheduled transmissions.
[00161]According to the highest priority MAC-d flow, associated HARQ
profile and multiplexing list, the WTRU then fills up the available space
on the transport block of carrier pHi.e., creates MAC-e or MAC-i to be sent
on carrier p1), according to the "Maximum Supported Payload pr, "Remaining
Scheduled Grant Payload p1", and remaining non-scheduled grant payload, if
allowed and configured in the selected carrier, Pl. As previously
mentioned, this corresponds to the number of bits that may be transmitted
according to the allowed power, allowed scheduled grant, and allowed
non-serving grant, respectively. In this situation, allowed power and
allowed grant may correspond to scaled values of the power and/or grant of
each carrier or the configured powers or grants. This may be done if the
power or grant is proportionally split between the two carriers or
allocated in parallel. If SI needs to be sent, the WTRU may send it in
carrier pl, or alternatively send it in the carrier in which the SI is
configured to be transmitted. [00162]Once the WTRU has completed the
available space on carrier pl, it then fills up next carrier. At this point
the WTRTJ may re-determine the highest priority MAC-d flow that has data to
be transmitted and is allowed in the carrier being treated. At this point
the highest priority MAC-d flow may be different than the one determined
initially, prior to carrier pl being filled Up.  [00163]When determining
the highest priority MAC-d flow the WTRU may, for every carrier, determine
the highest priority MAC-d flow configured with data available amongst all
MAC-d flows. In an alternate embodiment, the WTRU may, for every carrier
for which E-TFC selection or highest priority MAC-d flow selection is being
performed, determine the highest priority MAC-xi flow amongst all MAC-d
flows allowed to be transmitted on the given ea rri er. 



[00164]If the carrier for which E-TFC selection is being performed does not
allow a certain type of MAC-d flow, when determining the highest priority
MAC-d flow the WTRU may not consider the MAC-d flows that are not allowed
for transmission on the given carrier. For instance, if the WTRU is
performing E-TFC selection for the second carrier, it may not include
nonscheduled MAC-d flows in the selection of highest priority MAC-d flow.
So if a non-scheduled MAC-d flow has data available and has the highest
configured MAC-d priority the WTRU may not use this MAC-d flow as its
highest priority MAC-d flow and may not use the HARQ profile, power offset
and HARQ retransmission, and multiplexing list for the TTI for the carrier.
For specific example, for HSPA dual carrier UL when treating the second
carrier the WTRU may determine the highest priority MAC-d flow amongst all
scheduled MAC-d flows. [00165]Once the highest MAC-d flow is determined,
the WTRU determines the new allowed MAC-d flows that may be multiplexed in
this TTI, and the power offset based on the HARQ profile of the selected
MAC-d flow to be used for the new carrier. The WTRU may then determine the
Maximum Supported Payload and Remaining Scheduled Grant Payload according
to the new power offset and fill up the carrier with data if available
accordingly. [00166]Alternatively, the WTRU may determine the Maximum
Supported Payload and Remaining Scheduled payload for both carriers at the
beginning of the E-TFC selection procedure or prior to filling up the
carrier, which implies that the WTRU can use the same power offset for both
carriers regardless of whether data from that first highest selected MAC-d
flow is  being transmitted on both carriers. In this case, the multiplexing
list will remain the same on both carriers and may be a limiting factor
when not enough data is available from those logical channels, but the WTRU
has more power and grant available for transmission of other logical
channels. [00167]Once carrier pl (which may be determined as above and
filled up sequentially) is filled up with data, the WTRU immediately moves
to the other carrier and continues to fill it up with data.
[00168]Alternatively, the carriers may be filled up in parallel, which 



implies that the data from all the allowed logical channels is split
between the two carriers. In order to avoid out-of-order delivery, the data
or the RLC buffer has to be split. For instance, if 10 RLC PDTJs with SN 0
to 9 are available, 'RUC EDUs 0 to 4 are sent to carrier one and 5 to 9 are
sent to carrier two. The WTRU then moves to the next logical channel if
space still remains and the buffer is again split in the same way.
[00169]Alternatively, the E-TEC and carrier filling may be performed in
parallel, but each carrier takes data from different logical channels. This
implies that the WTRU selects the two highest priority MAC-d flows,
determines the HARQ profile for each and the multiplexing list for each and
maps them to the two individual carriers. This will allow the WTRU to fill
up and perform E-TFC in parallel without risking out-of-order RLC delivery.
However, this may result in situations where data from the highest logical
channel is still available but the WTRU may no longer send them, since the
carrier is Cull. [00170]In another embodiment, data flows may be carrier
specific. In this case the WTRU may perform the E-TFC selection procedure
independently for each carrier. [00171]Example embodiments for E-TFC
selection for total combined maximum power limitation are described
hereafter. Some of the aspects of this embodiments may also be applicable
as described above if the power between the two carriers is allocated in
parallel or some form of dynamic power allocation is performed.  [00172]In
a sequential approach, when the WTRU maximum power is shared amongst both
carriers, the WTRU may initially select the highest priority carrier (P1)
using one of the embodiments described above. E-TEC restriction and
selection may still be performed sequentially, wherein the available power
and grant used are equivalent to the allocated or scaled power or grant.
[00173]Once the WTRU has selected the highest priority carrier, the 



W'PRU performs the E-TFC selection and restriction procedure, where the
highest priority MAC-d flow is selected and the power offset, the Maximum
Supported payload pl is determined, the Scheduled Available Payload is
selected according to the serving grant of carrier P1 and the non-scheduled
available payload is selected. If SI needs to be transmitted, it, may be
treated with the first selected carrier or alternatively it may be treated
on the carrier in which it is allowed to be transmitted. In this case, the
WTRU may perform a sequential E-TFC restriction procedure as described
above, where the WTRU assumes all the power is available to be used by
carrier P1 and assuming that no data is being transmitted on the secondary
carrier. The WTRU creates a MAC-e or MAC-i PDU to he transmitted on this
carrier according to the E-TFC selection. Alternatively, if the SI is sent
in one carrier only (i.e., the anchor carrier only), then the E-TFC
selection takes it into account when performing E-TFC for the carrier in
which the SI is being sent.  [00174] The maximum supported payload, (i.e.,
E-TFC restriction), for the selected carrier may he determined, for
example, accord ing to the NRPM calculation. In the case where the WTRU has
a retransmission in carrier x, then no Ellin selection is performed for
carrier x. The WTRU performs ETFC selection and creates a MAC-i or MAC-e
PDU for the carrier y, the remaining carrier. [00175]The WTRU then has to
create a MAC-e or MAC-i PDIJ for the remaining carrier. At this point the
WTRU may re-determine (or determine for the first time if a retransmission
is ongoing on carrier x) the highest priority MAC-d flow that has data to
be transmitted and the power offset  based on the HARQ profile of the
selected MAC-d flow and the MAC-d flow multiplexing list. Alternatively,
the WTRU uses the same power offset determined initially in the procedure.
[00176]The wr-Ru then performs the E-TFC restriction procedure for this
second carrier. The WTRU may take into account the power that will be used
from, the first carrier and the remaining available power is used when
calculating the maximum supported payload or when determining the set or
supported E-TFCIs. Alternatively, the WTRU may subtract a "hackoff power"
(i.e., the particular power losses experienced when the WTRU transmits on
two carriers in the same TTI), prior to performing the E-TFC restriction on
the second carrier, (i.e., the second selected carrier), when two new
transmissions take place or when one new transmission is taking place due
to a HARQ retransmission in the other carrier. [00177]In these embodiments
described herein, the WTRU may be configured to not to transmit a DPCCH
when it is determined that data does not need to he sent. The WTRU may also
be configured to not transmit any data on a second carrier if it does not
have enough power where the maximum power is allocated per carrier. For
instance, if one of the carriers does not have enough power, the WTRU may
use one carrier to transmit (the one that has the highest -UPH or highest
NRPNI), instead of using the minimum set ETFCI, or alternatively, the WTRU
may not transmit in one of the carriers if both do not have enough power.
The WTRU may use the minimum set on one of the carriers and may not
transmit on the second 



[00178]The MAC-i or MAC-e PDU is then filled up according to the determined
maximum supported payload, the scheduled available payload (according to
the serving grant of this carrier) and the non-scheduled available payload,
if applicable. [00179]In another embodiment, the WTRU may select the E-TFC
on each carrier in such a way that the transmission power (over all UL
channels, i.e., DPCCH, E-DPCCH, HS-DPCCH, E-DPDCH) on each carrier is the
same Or the difference between the two is less than a pre-configured
maximum  value. This may be achieved, for instance, by calculating for a
given transmission power level which E-TFCs may be transmitted on each
carrier given the transmission power of the DPCCH and other channels on
each carrier. For instance, assuming that the DPCCH power levels are 7 dBm
and 10 dBm on, say, carriers 1 and 2 respectively, and that the power
levels of the HS-DPCCH and E-DPCCII are each -3 dB below that of the DPCCH,
if the transmission power level on each carrier is 18 dBm, the power
headrooms on each carrier are 8 dB and 5 dB respectively, and the
corresponding E-TFC sizes may be 600 bits and 300 bits. Thus the WTRU may
transmit with equal power (of 13 dBm) on both carriers by selecting an
E-TFC of 600 bits on the carrier 1 and an E-TFC of 300 bits on carrier 2.
[00180]This principle may be applied in different cases. If the WTRU
transmission is limited by the maximum HL power, the WTRU may select the
E-TFC on each carrier by splitting the maximum UL power equally between the
two carriers (thus the UL power available to each carrier would be 3 dB
below the maximum) and determining the maximum supported E-TFC on each
carrier using the method disclosed above. If the WTRU transmission is
limited by the amount of data in the WTRU buffer, the WTRU may seek the
transmission power level of both carriers such that the amount of data that
may be transmitted with the resulting E-TFCs on each carrier corresponds to
the amount of data in the buffer. [001811In another embodiment, the WTRU
may select the &TEC on 



each carrier in such a way that the interference load incurred on each
carrier is same or approximately the same. The interference load incurred
on a carrier may, for instance, be estimated as the power ratio between the
EDPDCH power and the DPCCH power, which corresponds to the power ratio used
for scheduling. Thus, provided that the scheduling grant and the power
headroom is sufficient on both carriers, the WTRU selects the E-TFC on each
carrier by determining how many bytes may be transmitted from the WTRU
buffer, based on grant and by determining the needed E-TFC size on each
carrier by dividing this number of bytes by 2 and applying the appropriate
MAC headers. [00182]This method would result equal power ratios on each
carrier provided that mapping between reference power ratios and reference
E-TFCs is the same between the carriers, and provided that all the data
belong to logical channels that have the same HARQ offset. In case where
the data belongs to logical channels that do not all have the same HARQ
offset, the WTRU has to find which sharing of bytes that result in the same
power ratio for both E-TFCs. [00183]Embodiments for dual-carrier power
back-off and maximum power reduction for multicather operations are
disclosed hereafter. To relieve the WTRU power amplifier design and power
consumption, the WTRU is typically allowed a certain maximum power
reduction (MPR). This power reduction margin allows a WTRIJ implementation
to reduce the maximum transmission power (this is also referred to as power
back-off) to avoid causing unintended adjacent carrier interference due to
power amplifier non-linearity.  [00184] In accordance with one embodiment,
a power back-off may be applied when transmitting on two uplink carriers
rather than one. The WTRIJ determines the amount of data to be transmitted
on both carriers according to any of the embodiments described herein, and
may apply a power back-off (i.e., reduction in total transmission power or
per-carrier transmission power) if data is to be sent on two carriers. The
application of a power back-off would then result in the use of a smaller
E-TFCI on each carrier. The WTRU may determine whether more data may he
sent using a single carrier without power back-off or using two carriers
with power back-off, and select the option allowing for transmission of
most total number of bits. [00185]Embodiments. [00186]1.A method,
implemented in a WTR1J, for providing control information for multi-carrier
uplink transmission.  



[00187]2.The method of embodiment 1 comprising setting a happy bit for an
E-DCH transmission on each uplink carrier. [00188]3.The method of
embodiment 2 comprising transmitting the happy bit. [0018914.The method as
in any one of embodiments 2-3, wherein the happy bit is set for each uplink
carrier to "unhappy" on a condition that the WTRU is transmitting as much
scheduled data on the uplink carrier as allowed by a current serving grant
for the uplink carrier, the INTIM has enough power available on the uplink
carrier to transmit at a higher data rate, and TEBS requires more than a
pre-configured time period to be transmitted with a current effective data
rate aggregated over all uplink carriers. [00190]5.The method of embodiment
4 wherein the effective data rate aggregated over all uplink carriers is
calculated by summing an effective data rate for each uplink carrier, and
the effective data rate for each carrier is calculated based on a same
power offset as the one selected in E-TEC selection to transmit data in a
same TTI and the uplink carrier as the happy hit, and for each uplink
carrier using the current serving grant times a ratio of active HARQ
processes to a total number of HARQ processes. [00191]6.A method,
implemented in a WTRU. for providing control information for multi-carrier
uplink transmission. 100192]7.The method of embodiment 6 comprising
performing power 



headroom calculation on an anchor uplink carrier and at least one
supplementary uplink carrier. [00193]8.The method of embodiment 7
comprising generating scheduling information including at least one of
power headroom (UPHA) as measured on the anchor uplink carrier, or power
headroom (UPHS) as measured on the supplementary uplink carrier.
[00194]9.The method of embodiment 8 comprising transmitting the scheduling
information.  [00195]10. The method as in any one of embodiments 8-9,
wherein the scheduling information including HPHA is transmitted over the
anchor uplink carrier and the scheduling information including UPHS is
transmitted over the supplementary uplink carrier. 100196111. The method as
in any one of embodiments 7-10, wherein the power headroom calculation on
the supplementary uplink carrier is triggered on at. least one of
conditions that HPHA becomes smaller than a pre-configured threshold, TEBS
becomes larger than a pre-configured threshold, a time required to empty a
transmission buffer given a current grant, HARQ offset and a ratio of
active HARQ processes is longer than a configured value, a periodic timer
has expired, scheduling information transmission is triggered on the anchor
carrier, or a grant on the anchor carrier is zero and data becomes
available in a buffer. [00197]12. The method as in any one of embodiments
9-11, wherein 



transmission of the scheduling information is Conditioned on at least one
of TEBS, UPHA, or UPHS. [00198]13. The method as in any one of embodiments
9-12, wherein transmission of the scheduling information is triggered on a
condition that power headroom measured on an uplink carrier is lower than a
configured value and 'PE BS is larger than zero. [00199]14. The method as
in any one of embodiments 9-13, wherein transmission of the scheduling
information is triggered on a condition that power headroom measured on an
uplink carrier is larger than a configured value and TEBS is larger than
zero. [00200]15. The method as in any one of embodiments 9-14, wherein
transmission of the scheduling information is triggered on a condition that
power headroom is larger or smaller than a power headroom threshold, TEBS
is larger than a TEBS threshold value and an E-TECI corresponding to an
EFFECT threshold value is in a supported or blocked state for a configured
period of time.  100201116. The method as in any one of embodiments 7-15,
further comprising transmitting a MEASUREMENT REPORT on a condition that
power headroom is larger or smaller than a power headroom threshold. TEBS
is larger than a TEBS threshold value and an F-TFCI corresponding to an
ETFCI threshold value is in a supported or blocked state for a configured
period of time. [00202]17. A WTRU for providing control information for
multi- 



carrier uplink transmission. [00203]18. The WTRU of embodiment 17
comprising a processor configured to set a happy bit for an E-DCH
transmission on each uplink carrier. [00204]19. The WTRU of embodiment 18,
wherein the happy bit is set for each uplink carrier to "unhappy" on a
condition that the WTRU is transmitting as much scheduled data ow the
uplink carrier as allowed by a current serving grant for the uplink
carrier, the WTRIJ has enough power available on the uplink carrier to
transmit at a higher data rate, and TEBS requires more than a
pre-configured time period to be transmitted with a current effective data
rate aggregated over all uplink carriers. [00205]20. The WTRH as in any one
of embodiments 18-19, comprising a transmitter for transmitting the happy
bit. [00206]21. The WTIZU as in any one of embodiments 18-20, wherein the
processor is configured to calculate the effective data rate aggregated
over all uplink carriers by summing an effective data rate for each uplink
carrier, and calculate the effective data rate for each carrier based on a
same power offset as the one selected in E-TFC selection to transmit data
in a same rut and the uplink carrier as the happy bit, and for each uplink
carrier using the current serving grant times a ratio of active HARQ
processes to a total number of I-TARQ processes. [00207]22. A WTRU for
providing control information for multi- carrier uplink transmission. 



[00208]23. The WTRU of embodiment 22 comprising a processor configured to
perform power headroom calculation on an anchor uplink carrier and at least
one supplementary uplink carrier, and generate scheduling information
including at least one of power headroom (UPHA) as measured on the anchor
uplink carrier, or power headroom (UPlis) as measured on the supplementary
uplink carrier. [00209]24. The WTRU of embodiment 23 comprising a
transmitter for transmitting the scheduling information. [00210]25. The
WTRU as in any one of embodiments 23-24, wherein the scheduling information
including UPHA is transmitted over the anchor uplink carrier and the
scheduling information including UPHS is transmitted over the supplementary
uplink carrier. [00211]26. The WTRU as in any one of embodiments 23-25,
wherein the power headroom calculation on the supplementary uplink carrier
is triggered on at least one of conditions that UPHA becomes smaller than a
pre-configured threshold, TEBS becomes larger than a pre-configured
threshold, a time required to empty a transmission buffer given a current
grant, HARQ offset and a ratio of active HARQ processes is longer than a
configured value, a periodic timer has expired, scheduling information
transmission is triggered on the anchor carrier, or a grant on the anchor
carrier is zero and data becomes available in a buffer. 100212127. The WTRU
as in any one of embodiments 23-26, wherein transmission of the scheduling
information is conditioned on at least one of TEM. UPHA, or UPHs. 



[00213]28. The WTRU as in any one of embodiments 23-27, wherein
transmission of the scheduling information is triggered on a condition that
power headroom measured on an uplink carrier is lower than a configured
value and TEBS is larger than zero. [00214]29. The WTRU as in any one of
embodiments 23-28. wherein transmission of the scheduling information is
triggered on a condition that  power headroom measured on an uplink carrier
is larger than a configured value and TEES is larger than zero. [00215]30.
The WTRU as in any one of embodiments 23-29, wherein the processor is
configured to transmit the scheduling information on a condition that power
headroom is larger or smaller than a power headroom threshold, 'PEES is
larger than a TEBS threshold value and an E-TFCI corresponding to an E-TFCI
threshold value is in a supported or blocked state for a configured period
of time. [00216]31. The WTRU as in any one of embodiments 23-30, wherein
the processor is configured to transmit a MEASUREMENT REPORT on a condition
that power headroom is larger or smaller than a power headroom threshold,
TEES is larger than a TEES threshold value and an E-TFCI corresponding to
an E-TIECI threshold value is in a supportedor blocked state for a
configured period of time. [00217]Although features and elements are
described above in particular 



combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other
features and elements. The methods or flow charts provided herein may be
implemented in a computer program, software, or firmware incorporated in a
computer-readable storage medium for execution by a general purpose
computer or a processor. Examples of computer-readable 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, magneto-optical media, and optical media
such as CD-ROM disks, and digital versatile disks (DVDs). [00218]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 or more
microprocessors in association with a BSP 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. [00219]A processor in association
with software may be used to implement a radio frequency transceiver for
use in a wireless transmit receive unit (WTRU), user equipment (TIE),
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 (EM) 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) or Ultra
Wide Band (UWB) module.  CLAIMS I.A method, implemented in a wireless
transmit/receive unit (WTRU), for providing control information for
transmission over a plurality of uplink carriers, the method comprising: 



setting a happy bit for an enhanced dedicated channel (E-DCH) transmission
on each uplink carrier; and transmitting the happy bit for each uplink
carrier,        wherein the happy bit for each uplink carrier is set to
"unhappy" on a condition that the WTRU is transmitting as much scheduled
data on a respective uplink carrier as allowed by a current serving grant
for the respective uplink carrier, the WTRU has enough power available on
the respective uplink carrier to transmit at a higher data rate, and total
E-DCH buffer status (TEBS) requires more than a pre-configured time period
to be transmitted with a current effective data rate aggregated over the
plurality of uplink carriers.  2. The method of claim 1 wherein the current
effective data rate aggregated over the plurality of uplink carriers is
calculated by summing an effective data rate for each uplink carrier, and
the effective data rate for each uplink carrier is calculated based on a
same power offset as the one selected in L-DCII transport format
combination (E-TFC) selection to transmit data in a same transmission time
interval (ill) and the uplink carrier as the happy bit, and for each uplink
carrier using the current serving grant times a ratio of active hybrid
automatic repeat request (HARQ) processes to a total number of I1ARQ
processes.  3. A wireless transmit/receive unit (WTRU) for providing
control information for transmission over a plurality of uplink carriers,
the WTRU comprising:       a processor configured to set a happy bit for an
enhanced dedicated channel (E-DCH) transmission on each uplink carrier,
wherein the happy hit for each uplink carrier is set to "unhappy" on a
condition that the WTRU is transmitting as much scheduled data on a
respective uplink carrier as allowed by a current serving grant for the
respective uplink carrier, WTRU has enough power available on the
respective uplink carrier to transmit at a higher data rate, and total
E-DCH  buffer status (TEBS) requires more than a pre-configured time period
to be transmitted with a current effective data rate aggregated over the
plurality of uplink carriers; and a transmitter for transmitting the happy
bit for each uplink carrier. 



4.The WTRU of claim 3 wherein the processor is configured to calculate the
current effective data rate aggregated over the plurality of uplink
carriers by summing an effective data rate for each uplink carrier, and
calculate the effective data rate for each uplink carrier based on a same
power offset as the one selected in E-DCH transport format combination
(ETFC) selection to transmit data in a same transmission time interval
(TI'!) and the uplink carrier as the happy bit, and for each uplink carrier
using the current serving grant times a ratio ofactive hybrid automatic
repeat request (HARQ) processes to a total number of HARQ processes. 










