100011TFC AND E-TFC SELECTION FORA USER EQUIPMENT
'(OOOZ]FIELD OF INVENTION [0003]The present invention is rellated t_o a
wireless communication system. More patrticularly, the present invention is
related to transport format combination (TFC) selection in wireless
transmit/receive units (WTRUs). [0004]BACKGROUND [0005]Under the
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© [0004} BACKGROUND
[0005] ‘Under the eurrent Third Generation Partnership Project (3GPP)

standards, a WIRU is required to estimate a transmission power for each TFC.
In the case that a certain TFC would require more transmission power than the

- maximum allowed WTRU transmission power, the WFRU should limit the usage
of that TFC.

- [0006] The WIRU continuously evaluates which TFCe can be used for
transmission, The evaluation is performed using the estimated WIRU transmit
power of a given TFC. When any TFC is restricted for exceeding a transmit
power limit, the medium access control (MAC) entity in the WTRU notifies an
upper layer to reduce the data rate, if applicable,

- {0007) Under the current 3GPP standards, a WERU has only one coded
composite transport channel (CCTrCH) in uplink transmission. Therefore, the
WTRU transmit power is the transmit power of the CCTrCH, whick is
determined by the TFC used for the COTrOH.

[0608] In order to improve uplink coverage, throughput and transmission
latency for uplink transmissions, enhanced uplink (EU) is currently being
investigated in 3GPP. With EU implementation, a WTRU may have more than
ane CCTrCH in uplink transmissions; one for the regulsr dedicated channel
(DCH) and the other for EU enhanced dedicated channel (BE-DCH). Inthis case,
the WTRU trensmit power will be the sum of the transmit power of two
CCTrCHs. _

10008} The WTRU transmit power is determined jointly by the TRCs of the

two CCTrCHs. The combination of the TFC used by the dedicated COTrCH and
1



[0007]Under the current 3GPP standards, a WTRU has only one coded
composite Li ansport channel (CCTrCH) in uplink transmission. Therefore,
the WTRU transmit power is th, transmit power of the CCTrCH, which is
determined by the TFC used for the CCTrCH. [0008]In order to impre te
uplink coverage, throughput and transmission latency for uplink
transmissions, enhanced uplink (EU) is currently being investigated in
30-PP. With EU implementation, a WTRU may have more than one
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the TFCs of the two CCTrCHs. This is not an optimal method of
determining the TFCs for more than one CCTrCH. [0010]There is a need

. rhar an efficient method for mga & mbination of TFCs for more than
{@%}%§ECTrCHS in uplink transmission. ¥

(00121 In accordance with an aspect of the present invention, there is
provided a method for use by a user equipment, the method comprising:
determining transport format combinations (TFCs) that are available for at a
dedicated channe! (DCH) based on at least a maximum transmit power for the user
equipment; selecting a TFC from the available TFCs for the DCH; based on a
remaining power after the TFC selecting, determining enhanced uplink TFCs (E-
TFCs) that are available for an enhanced dedicated channel (E-DCH); selecting an
E-TFC for the B-DCH from the available E-TFCs; and transmitting the DCH as
formatted per the selected TFC and the E-DCH as formatted per the setected E-
TFC.

(00137 in accordance with another aspect of the present invention, there is
- provided a user equipment comprising: a transport format combination (TFC)
selection unit determines transport format combinations (TFCs) that are available
for at a dedicated channel (DCH) based on at least a maximum transtuit power for
the user equipment, the TFC selection unit selects a TFC from the availabe TFCs
- for transmission of the DCH, the TFC selection unit based on a remaining power
after the TFC selecting, defermines enhanced uplink TFCs (E-TFCs) that are
available for an enhanced dedicated channel (BE-DCH), selects an E-TFC for
transmission of the E-DCH from the available B-TFCs. |



[0011]SUMMARY [0012]In accordance with an aspect of the present
invention, there is provided a method for use by a user equipment, the
method comprising: determining transport format combinations (TFCs)
that are available for at a dedicated channel (DCH) based on at least a
maximum transmit power for the user equipment; selecting a TFC from
the available TFCs for the DCH; based on a remaining power after the
TFC selecting, determining enhanced uplink TFCs (ETFCs) that are
available for an enhanced dedicated channel (E-DCH); selecting an

[dégﬁc for the E-DCH from the available E-TFCs; and transmitting the

-l as formatted per the selected TFC and the E-DCH as formatted per

the selected E-I b C. [0013]In accordance with another aspect of the

i ent invention, there is provided a user equipment comprising: a
transport format combination (TFC) selection unit determines transport
format combinations (TFCs) that are available for at a dedicated channel
(DCH) based on at least a maximum transmit power for the user
i@tpfipment, the TERINNRESCRANERC O NG oo Wivamilabe TFCs

ansmissi the PCH,.the TFC..selection unit based on a.remainin
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E-TECs. [0014] [0015] [0016]BRIEF DESCRIPTION OF THE
aw&w&%iﬁﬁﬂlﬁg@%%ﬁfﬁ%@ﬁ?%@@éﬁ-process for

[Eerting TF@ada 8 is a flow diagram of a process for selecting THCs in

accordance with a third embodiment of the present invention.

100201 Figure 4 is & flow diagram of a process for selecting TFCs in
accordance with a fourth embodiment of the present invention.
[0021] Figure 5 is a block diagram of an apparatus for selecting TFCs in

accordance with the present invention.

[0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] Hereafter, the termipology "WTRU" includes but is not limited to a
uger equipment, a mobile statiuﬁ, a fixed or mobile subscriber unit, a pager, or
any other type of device capable of operating in a wireless environment.
0024] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising & multitude of
interconnecting components.
{0025] Hereinafter, the presentinvention will be described with reference
to a system supporting two CCTrCHs, (i.e., a dedicated CCTrCH and an EU
_C CTrCH). However, it should be noted that the present invention is applicable to
 a system supperting more than two CCTxCHs. |
{0028] Figure 1 is a flow diagram of a process 100 for selecting TFCs in



accordance with a first embodiment of the present invention. [0018]Figure
2 is a flow diagram of a process for selecting TFCs in accordance with a
second embodiment of the present invention. [0019]Figure 3 is a flow
diagram of a process for selecting TFCs in accordance with a th|rd
embodiment of the present invention. [0020]Figure 4 is a flow diagram of a
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communication system. In each transmit time interval (TTI}, the WTRU
estimates the transmit power for each of a plurality of available TFCs (step 102)
- for each CCTrCH, The WTRU estimates the transmit power of each TFC overa
predetermined-period taking into account the gain factor of each corresponding
TFC. The WIRU then seiects TFCs for transmission on each CCTrCH among a
- plurality of available TFCs, such that the sum of the estimated transmit power of
‘the selected TFCs for the dedicated CCTrCH and the BEU COTrCH does nat
exceed the maximum allowed WTRU transmit power (step 104).
6027} Additionally, the dedicated CCTrCH, the EU CCTrCH, or both may

‘be provided with a capability of transmitting & reserved minimum set of TFCs

- even when the power required for transmission of these TFCs exceeds the
maximum allewed WIRU transmit power. TFCs that require power greater then
the maximum allowed transmit power are defined to be in an excess power state.
The minimum set is for reserving & lowest rate in a CCTrCH, thereby
maintaining the basic services for the channel. Since in the EU COTrCH there is
only one TrCH, the minimum set corresponds to a lowest rate per logical channel
or MAC-d flow mapped to the EUF TrCH. The minimum set of TFCs may be one
transport bleck per TTI for each channel mapped to the CCTrCH or a number of

«transport blocks per TTI corresponding to & guaranteed bit rate (GBR).

[0028] The reserved minimum set of TFCs may be transmitted in an excess
power state. In order to maintain the transmit power within the allowed
mazximum level, 8 WITRU scales down'power on physical channels mapped o the

- dedicated CCTrCH, the EU CCTrCH, or all physical channels present.

.- 10029: Regardless of the TFC selection, the B COTYCH may be provided
with & minimum reserved set of TFCs that is one or more transport blocks per

logical channel or MAC-d flow mapped to the EU COTrCH. A transport block is
one or maore radio link control (RLC) protocol data units (PDUs). One or more

4.



user equipment, a mobile station, a fixed or mobile subscriber unit, a
pager, or any other type of device capable of operating in a wireless
environment. 10024]The features of the present invention may be
‘incorporated into an integrated circuit (IC) or be configured in a circuit

~ comprising a multitude of interconnecting components. [0025]Hereinafter,
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CCTrCH is deducted from the maximnm aliowed WTRY transmit power (step
206). The TFC selection of the dedicated COTrCH is not affected by the eperation
of EU CCTrCH, while the TFC selection of the EU CCTrCH is affected and
limited by the operation of the dedicated COTrCH.
[0031] The remaining power for the EU CCTrCH is estimated either each
dedicated CCTrCH TTI or each EU CCTrCH TTL At sach TTI of the BEU
CCTrCHL the remaining power available for the BT COTrCH is estimated as the
maximum aliowed WIRU iransmit power minus the power required by
transmission of the selected dedicated COTCH TFO. Alternatively, at each T'TI
of'the dedicated CCTrCH, the remaining power availabie for the EU COTrCH is
estimated as the maximum allowed WTRY transmit power minus the power
‘required to support transmission of the selected dedicated COTrCH TRC,
{0032} - In process 200, the EU CCTrCH may allow transmission of 2

minimurm set of TFCs even when these TFCs are in excess power state, An EU

TFC is in excess power state when the estimated remaining power 1s less then
the calculated transmission power regquirement for the EU COTrCH TFC. The
EU minimum set reserves a lowest or guaranteed rate on channels mapped to the
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even when the power required for transmission of these TFOs exceeds
the maximum Allowed WTRU transmit power. TFCs that require power
greater then the maximum allowed transmit power are defined to be in an
excess power state. The minimum set is for reserving a lowest rate in a
CCTrCH, thereby maintaining the basic services for the channel. Since in
the EU CCTrCH there is only one TrCH, the minimum set corresponds to
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minimum set of TFCs even when these TFCs are in excess power state.
An EU TFC is in excess power state when the estimated remaining power
is less then the calculated transmission power requirement for the EU
CCTrCH TFC. The EU minimum set reserves a lowest or guaranteed rate
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excess power state even though power was reserved when the dedicated TFC was

selecied. In this situation, in order to maintain the transmit power within the

- allowed maximum level, the WIRU scales down all physical channels mapped to
the EU CCTxCH, the dedicated CCTYCH, or all phvsical channels present,
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process 300 trancmit power is reserved for the Eli minimum set when TFC
selection is performed on the prioritized dedicated CCerCH. 100361 TFC
selection of the dedicated CCTrCH is prioritized over TFC selection of the
EU CCTrCH, in each TPI of the dedicated CCTrCli, the WTRU estimates
the transmit power for each of a plurality of available TFCs configured for

th ted CCTrCli and TECs associated with the EU CCTI-CH
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&d3inel or MAC-d flow mapped to the EU TrCH. The minimum set of TFCs may
be one transport block per TTI for each channel mapped to the COTYCH or 2
number of transport blocks per TTI corresponding to a GBR,

[0042] The minimum set of TFCs may be transmitted in an excess power
state. In this sit.ation, in erder fo maintain the transmit power within the
allowed maximum level;the WTRU scales down all physical channels mapped to
the EU CCTrCH, the dedicated CCTrCH, or all physical channels present,

{0043] Figure 5 is a block diagram of an apparatus 500 for selecting TFCs
in accordance with the present invention. The apparatus comprises a transmit
power estimation unit 502, a2 TFC selection unit 504, and a measurement unit
506. The transmit{ power estimation umit 502 calculates an estimate of a
transmit power for each of a plurality of available TFCs. The TR selection unit

-8-



an individual rnmamum transmit power, or a ratio relative to the maximum
allowed WTRU transmit power, for a dedicated CCTrCH and an EU
CCTrCH (step 402). The maximum power level (or the ratio) for each
CCTrCH is a configurable parameter. The factors for determining the
maximum power level (or the ratio) for each CCTrCH may include, but are
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mapped to the EU TrCH Tho minimum set of TFCs may be one transport
block per TTI for each channel mapped to the CCTreli or a number of
transport blocks-per TTI corresponding to a GER. [0042]The minimum set
of TFCs may be transmitted in an excess power state. In this sit.- ation, in
order to maintain the trRnsmit power within the allowed maximum level,

the WTRU scales down all physical channels mapped to the EU CCTrCH,
the dedicated CCTrCH, or all physical channels present. (0043]Figure 5 is

a block diagram of an apparatus 500 for selecting 'l Cs in accordance with
the present invention. The apparatus comprises a transmit power

estimation unit 502,..a TFC selection unit 504, and a measurement unit

506. The transmit power estimation 'unit 502 calculates an estimate of a
transmit power for each of a plurality of available TFCs. The TFC selection
unit



504 selects .a TFC for each CCTrCH such that the sum of the estimated
WTRU transmit power for the selected TFes is within a inaritaum WTRU
transmit power. The measurement .unit 506 performs physical
measurements of the WTRU transmit power over a predetermined period,
and the transmit power estimation nnit 502 calculates the estimate of a
transmit power of each TFC using the measurement results and a gain
factor of the corresponding TFC. [00441Although the features and
elements of the present invention are described in the preferred
ebiiediments in particular combinations, each feature .or element can be
used alone without the other features and elements of the preferred
embodifents émetrarcds coralerratienswitheiwithaul oTRe! fleatssesiing

ang glemanis-ohihe Rissaninyep QHaQJﬁlér%és commuMEBEICL85R, the

wireless transmit/receive unit (VVTRU) for selecting a transport format
%%%haﬁs%ﬁ?f)‘waeev.#&eggosa?ﬁmmﬁrsatfaﬁ%yg?émcﬁfﬁaf\?w@iu%mg
domfigeissdtotheoveimtharathsingone channel for uplink transmission, the

methodecampi %anseﬁﬁl MANGR TANSERE PRV OF SAFANE d@turality
of available TF nd selectln% a TFC for a dedlcated channel

and aT‘T—edie‘fg'P%r?e henEdusfNcaRg) Ehanstl (Rherefne atﬁéGﬂ'—f@fSP
thehdodichtethsHEbnehanselestedefirst, wherein the TFC for the dedicated

channejys seteetethwiibincadnamue Rllned Y IRWARS ML PRWeS,

and ﬁaereln the TFC for the EU channel is selected within a VVTRU
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SAFRHRBSWL toneipiey vkt Hdheidhe dediratedhehanneland pgel FC is

selected for each TTI of the EU channel 3. The method of claim 1
wherein the remaining VVTRU transmit power is estimated every transmit
time intérval of eéthetithe &di@hahmdeoeithendddiCateskengaiel. each

transmit time interval (TT1) of the dedicated channel and one TFC is selected for
each TT] of the EU channel,

3. The method of claim 1 wherein the remaining WTRU transmit
power is estimated every transmit time intervai of either the EU channel or the

dedicated channel.

4, A wireless transmit/receive unit (WTRU) for sefecting a transport
format combination (TFC), for a plurality of uplink channels, the WTRU
comprising:

a transmit power estimation means for estimating a transmit power for
each of a plurality of available TFCs; and

a TFC selection means for selecting a TFC for a dedicated channe!
(DCH) and a TFC for an enhanced uplink (EU) channel, wherein

the TFC for the dedicated channel is selected first, wherein the TFC for
the dedicated channel is selected within a maximum allowed WTRU transmit
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4. A wireless transmit/receive unit (VVTRU) for selecting a transport
format combination (TFC), for a plurality of uplink channels, the VVTRU
comprising: a transmit power estimation means for estimating a
transmit power for each of a plurality of available TFCs; and aTFC
selection means for selecting a TFC for a dedicated channel (DCH) and a
TFC for an enhanced uplink (EU) channel, wherein the TFC for the
dedicated channel is selected first, wherein the TFC for the dedicated
channel is selected within a maximum allowed VVTRU transmit power,
amivwhereiwﬂmfﬂﬁeffﬂ?fménEhbc&lanheh:i&iseleertﬁﬂewi\thwﬁiraa\wm
ansmil pavs AR gralielhe d Eseseleeiennlar dedigatrd.
channel. 5. The VVTRU of claim 4 wherein one TFC Is selected for
each transmit time interval (TTI) of the dedicated channel and one TFC is
selected.for eddts VIR thieclkid: ehaimsreln one BFThe sENTRUof elaim 4
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time interval of elther the EU channel or the dedicated c
each TTI of the EU channel,

8. The WTRU of claim 4 wherein the remaining WTRU transmit

power is estimated every transmit time interval of either the EU channel or the

dedicated channel.
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