[[0001] TFC AND E- TFC SELECTI ON FOR A USER EQUI PMENT

[ 0002] FI ELD OF | NVENTI ON [ 0003] The present invention
is related to a wirel ess conmmuni cati on system More
particularly, the present invention is related to
transport format conbination (TFC) selection in

W reless transmt/receive units (WRUs).
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standards, a WTRU 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 WFRU transmission power, the WTRU should limit the usage

of that TFC.

[0006] The WIRU continuously evaluates which TFCs can be used for

transmission. The evaluation is performed using the estimated WTRU transmit

power of a given TFC. When any TFC is restricted for exceeding a transmit

power limit, the medium aceess control (MAC) entity in the WTRU notifies an

upper layer to reduce the data rate, if applicable.

[0007) Under the current 3GPP standards, a WI'RU has only one coded

composite transport channel (CCTrCH) in uplink transmission. Therefore, the
WTRU transmit power is th/e transmit power of the CCTrCH, which is
determined by the TFC used for the CCTrCH. |

{0008] 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
one CCTrCH in uplink transmissions; one for the regular dedicated channel
(DCH) and the other for EU enhanced dedicated channel (E-DCH). In this case,
the WTRU transmit power will be the sum of the transmit power of two
CCTrCHs.

[0009] The WTRU transmit power is determined jointly by the TFCs of the

two CCTrCHs. The combination of the TFC used by the dedicated CCTrCH and
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conposite transport channel (CCTrCH) in uplink
transm ssion. Therefore, the WIRU transmt power is
thp transmt power of the CCTrCH, which is determ ned
by the TFC used for the CCTrCH. [0008]In order to

i mprove uplink coverage, throughput and transm ssion
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dedlcateH chann q (B‘c based L)n at }el St%%g}(nmn transmit power for the user

equipment; selecting a TFC from the available TFCs for the DCH; based on a
reinaimhg 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 E-DCH from-the available E-TFCs; and transmitting the DCH as
formatted per the selected TFC and the E-DCH as formatted per the sclected E-
TFC. '

[0013] In accordance with another aspect of the present invention, there is
providedea user eqqument comprising: a transport format combmatlon (TFC)
selection means for determining transport format combinations (TFCs) that are
available for a dedicated channel (DCH) based on at least a maximum transmit
power for the user equipment, the TFC selection means for séléctin_g a TFC from
the availabe TFCs for transmission of the DCH, the TFC selection means, based
on a remaining power after the TEC selecting, for determining enhanced uplink
TFCs (E-TFCs) that are available for an enhanced dedicated channel (E-DCH),

and the TFC selection means for seiecting an E-TFC for transmission of the E-

DCH from the available E-TFCs.



[0012] I n accordance with an aspect of the present
invention, there is provided a nethod for use by a
user equi prment, the nethod conprising: deternining
transport format conbi nations (TFCs) that are
avai l abl e for at a dedicated channel (DCH) based on
at least a maximumtransmt power for the user
equi pnent; selecting a TFC fromthe avail able TFCs
for the DCH, based on a renmining power after the TFC
sel ecting, determ ning enhanced uplink TFCs (ETFCs)
[0014Hat are available for an enhanced dedi cat ed channel
(E-DCH); selecting an E-TFC for the E-DCH fromthe
avai l able E-TFCs; and transmitting the DCH as
F@rnatted per the selected TFC and the E-DCH as
rmatted per the selected ETFC. [0013]In accordance
wi t h anot her aspect of the present invention, there
is provided a user equi pnent conprising: a transport
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[(0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Hereafter, the terminology "WTRU" includes but is not limited to a
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.

[0024] 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, the present invention will be described with reference
to a system supporting two CCTrCHs, (i.e., a dedicated CCTrCH and an EU
CCTrCH). However, it should be noted that the present invention is applicable to
a system supporting more than two CCTrCHs.

[06026] Figure 1 is a flow diagram of a process 100 for selecting TFCs in



accordance with a second enbodi nent of the present
invention. [0019]Figure 3 is a flow diagramof a
process for selecting TFCs in accordance with a third
enbodi ment of the present invention. [0020]Figure 4
is a flow diagram of a process for selecting TFCs in

26ERASRRCRItM 4 Birdt &BV6dihaaNRP¢hERRtscat ibMStRILESPAL WTRU is
~invention. [0021]Figure 5 is a_ block diagram of an
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0024] The features of the present invention may be
}Oﬁ earipeCare. | TheoWdRU estimates the transmit power of each TFC over a
predetermined period taking into account the gain factor of each corresponding
TFC. The WTRU then selects TFCs for transmission on each CCTrCH among a
- pluralify of available TFCs, such that the sum of the estimated transmit power of
the selected TFCs for the dedicated CCTrCH.and the EU CCTrCH does not
exceed the maximum allowed WTRU transmit power (step 104).
[0027] Additionally, the dedicated CCTrCH, the EU CCTrCH, or both may

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

. even when the. power required for transmission of these TFCs exceeds the
maximum allowed WI'RU 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 a lowest rate per logical channel
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 CCTrCH or a number of
transport blocks per TTI corresponding to a 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
maximum level, a WTRU scales-down power on physical channels mapped to the
dedicated CCTrCH, the EU CCTrCH, or all physical channels present.

[0029] Regardless of the TFC selection, the EU CCTrCH may be provided
with a minimum reserved set of TFCs that is one or more transport blocks per
logical channel or MAC-d flow mapped to the EU CCTrCH. A transport block is
one or more radio link control (RLC) protocol data units (PDUs). One or more
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integrated circuit (1C) or be configured in a circuit
conprising a nultitude of interconnecting conponents.
[ 0025] Herei nafter, the present invention will be
described wth reference to a system supporting two
CCTrCHs, (i.e., a dedicated CCIrCH and an EU CCTr CH).
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with a mninmumreserved set of TFCs that is one or
nore transport bl ocks per |ogical channel or MAC-d
fl ow mapped to the EU CCTrCH. A transport block is
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[00331Figure 3 is a flow diagramof a process 300 for
selecting TFCs in accordance with a fourth enbodi nent
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10037] The remai ni ng power for the EU CCTrCH i s
estimated either each dedicated CCIrCH TTl or each EU

CCTrCH TTI. At each TTlI of the EU CCITrCH, the
remai ni ng power available for the EU CCTICH is
estimted as the maxi nrum al |l oned WIRU transmt power
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: the%c&ﬁ‘%, ﬁ{e (Pe%tjgatgg %é)ﬁdﬁ%’lj Eﬂfghysical 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, a TFC selection unit 504, and a measurement unit
506. The transmit power estimation unit 602 calculates an estimate of a
transmit power for each of a plurality of available TFCs. The TFC selection unit
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with a capability of transmtting a m ninum set of
TFCs. The mninmumset is for reserving a | owest rate
for each channel napped to the CCTrCH, thereby
mai nt ai ni ng the basic services for each channel .
Since in the EU CCTrCH there is only one TrCH, the

P r
e RO SRR xS e SRRl i P e BB WU
thiamsmibtpeeer &fr theGelertgd FECsne withinsa audxitiome BVPRU transmit
ITl forweach channel na to.the L or a nunber
Bven Ao rPafiBRE: JERE 0P Srrme G HpRrRRRS of the
WIRU ] tHhesmit o et aOprelbfesmiBod Beribd, aifdtHd &dnbRit power
an.excess power state. In this situation, in order to

FTREErR wko07 splstiatep thierstipate of 4 feanamibneyrer of each TFC
BRI AN Rhem i elIR 0 RE Y B, AN & the BENBLSRding TFC.

channel s mapped to t I cat
00#4lcH,  oAlthdugpttheifeatureh and elemente ofithe present invention are

igyre 5.1 | ogck dj agram.of. an aratus 50
IGRABT L i e b g Pl B TRdlAT PBb AL Beach feature
~drneleniend Ran BocusRERA6HE WitHoUTthe $EBerdfehfip8s Ant d1&WBAts of the
est.i |0ﬂ (iml_t 502, a TFC selection unit 504, and a
%Q‘%ﬁ% edigients oyup varioys eombinationswithor sgthovwd pthen features
44 I jmate of a transmt power
forélgégﬁt%?ltgg lar at?]t&;/&%@névai | abl e TFCs. The TFC
selection unit 504 selects a TFC for each CCTr CH
such that the sumof the estjmted WIRU transmt
power for the selected TFCs I1s within a maxi rum WIRU
transmt power. The neasurenment unit 506 performs
physi cal neasurenents of the WIRU transmt power over
a predeterm ned period, and the transmt power
estimation unit 502 cal culates the estimte of a
transmt power of each TFC using the neasurenent
results and a gain factor of the correspondi ng TFC.
[ 0044] Al t hough the features and el enments of the
present invention are described in the preferred
enbodi ments in particular conbinations, each feature
or elenment can be used al one wi thout the other
features and el enents of the preferred enbodi nents or
in various comnbinations with or w thout other
features and el ements of the present invention.
CLAI M5




1. A nethod for use by a user equipnent, the

met hocr conpri sing: determning transport format

combi nations (TFCs) that are available for a

“dedi cated channel (DCH) based on at |east a naxinum

transmt power for the user equipnent; selecting a

TFC fromthe available TFCs for the DCH, based on a

remai ning power after the TFC sel ecting, deternining

enhanced uplink TFCs (E-TFCs) that are avail able for

an enhanced dedi cated channel (E-DCH); selecting an
CLAIMSTFC for.the E-DCH fromthe avail able E-TFCs; and

transmtting the DCH as formatted per the sel ected

TFC and the E-DCH as formatted per the sel ected

“§- TFCA method for &se € usetheipmoit, Gk aiethod catrrising t he - -
sel ecting the TEC and the E-TF on - .
tekemniecirospor Frmpitspinaioss (FRET g8l SpIAfGE § cedicaed
r H H H . . . .
channe&ﬂje(?lgfbasg@ 5?&{1‘:'_}%89% Pﬁ%{ﬁ?ﬁhﬁi brAShndt oW e eder efuifmdifECs,

n an he m ni num set_can be
fselectiche EROEbmabeavailable THes fpoe PCH: sel ect ed

based on a remaining power after the TFC selecting, determining enhanced uplink TFCs
(E-TFECs) that are available for an enhanced dedicated channel (E-DCH);

selecting an E-TFC for the E-DCH from the available E-TFCs; and

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

the selected E-TFC.

2. " The method of claim 1 wherein the selecting the TFC and the E-TFC. occurs on &

transmit time interval (T'TT) basis.

3. The method of claim 1 further comprising pfoviding a minimum set of E-TFCs,
wherein an E-TFC of the minimum set can be selected for the E-DCH even when the power

required for transmission of the E-TFC would result in the user equipment exceeding the

maximum transmit power.

4. The method of claim 3 further comprising scaling a transmission power level of at

least one of the transmitted E-DCH or the transmitted DCH. '
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required for transm ssion of the E-TFC would result
in the user equipnment exceeding the maxi mumtransmt
power . 4. The method of claim3 further
conprising scaling a transm ssion power |evel of at

| east one of the transmtted E-DCH or the transmtted
DCH. 5. A user equi pnent conpri sing: a
transport format conbination (TFC) sel ection neans
for determning transport format conbinati ons (TFCs)
that are available for a dedi cated channel (DCH)
baséd onAdtser SpRMeR! ARIRPTAIM-t r ansni t power for the

g:lerectl e %?f ‘%Ornz)brlﬁmtt g%gggffég%tﬁﬁtmﬁ%gs ?ﬁ%?er&n%mg transport

fortra pembissticon (BF C4)leat BEHvailable fortalieditEeE] skednaelt (DET) based on at
means,. based on a re ower after the TFC

e BRI TSP BT G EEATEE il | nik THGS

(E- TH‘eCcht Badction enawidi forbRcify 2anFenh@ncad dedimatigds for
channel DCI;IL; and the TFC sel ecti on neans
traﬁ%lﬂls%@l PR§Tan E-TFC for transmission of the E-DCH

frop g oifac't l)ll‘?MegnsEb% a rema1n1n|g§3ow-gp GfttIfd TJfT C selecting, for

equi pnent almBs further co i'si ng neans
detbnmlnsm ethanged hplidCH TS {(IBrTHdls) ethatpelre thelablel ot eni enhanced

% @%%HEQ?E%@%H a(i formatted per the sel ected B

user equipment of claim5

whefh%l T b&ectibl n8@he €1l RRechiBans LB C @it thgihedioh Of the E-DCH
selecting the TFC and the E-TFC on a transmt tine

fromfhe pyail ag]@'ﬁfﬂf Chasi s.

6. The user equipment of claim 5 further comprising means for transmitting
the DCH as formatted per the selected TFC and the E-DCH as formatted per the selected
E-TFC.

7. The user equipment of claim 5 wherein the TFC selection means is

configured for selecting the TFC and the E-TFC on a transmit time interval (TTI) basis.

8. The user equipment of claim 5 further comprising means for providing a
minimum set of E-TFCs wherein an E-TFC of the minimum set of E-TFCs can be
selected for the E-DCH even when the power required for transmission of the E-TFC

would result in the user equipment exceeding the maximum transmit power.

9. The user equipment of claim 8 further comprising means for scaling a

transmission power level of the transmitted E-DCH or the transmitted DCH.
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8. The user equipnment of claim5 further conprising
means for providing a mninmumset of E-TFCs wherein
an E-TFC of the mninmumset of E-TFCs can be sel ected
for the E-DCH even when the power required for
transm ssion of the E-TFC would result in the user
equi pnent exceedi ng the maxi nrumtransmt power.
9. The user equi prment of claim@8 further conprising
means for scaling a transm ssion power |evel of the
transmtted E-DCH or the transmtted DCH.
10., The er_equl f a u sit60 APirhBinig power
a t]roansrﬁ]‘]l"te 'ﬂ)sgf}\/elqug)ﬁ%%m |cc])aﬁlnnggﬁ#§hérofdnl§}gﬁc atin b
esnh{aﬁ{% oS5 foNcarainglacvabmisioo @pa’ﬂreldeaﬁ@CTFFBéé’“élth@ and E-
: 11. The user equi pnent of claim 10"
TF(‘ESurther conprising a neasurenent neans for taking
physi cal neasurenents. 12. The user eqU| prment
of claim 11 wherein the transmt Povver estimation At means
meanis i <Thearséd epuirsent of clakn 4§ e W@fsé%ﬁameasmeme
asurenent s and a ain factor associated with TFCs
for gg)h-y REEECUTat e a transmission power | evel
- associated wth the TFCs and E- TFCs 13. The :
user equi pment of, cl ai ej Bhe; i imation
meat®s | STnussh CARPEGH, ‘il?‘?egalg? ?i 1}81‘61 She fElnsiel F&kdrOtimatio

means is configured for using the physical measurements and a gain factor associated

with TFCs and E-TFCs to calculate a transmission power level associated with the TFCs

and E-TECs.

13.  The user equipment of claim 5 wherein the TFC selection means is on an

integrated circuit.
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TFC AND E- TFC SELECTI ON FOR A USER EQUI PMENT
ABSTRACT: A user equi pnment determ nes transport
format conbinations (TFCs) that are available for at
a dedi cated channel (DCH) based on at |east a maxi mum
transmt power for the user equipnent. A TFCis
selected fromthe available TFCs for the DCH Based
on a renmi ni ng power after the TFC sel ecting,
enhanced uplink Tits (E-TFCs) are selected that are
avai | abl e for an enhanced dedi cated channel (E-DCH).
TEAn ANPHE-TEGSEAHETTON FOR B DSER MQUIRMENT abl e
E-TFCs. Figure 1

ABSTRACT:

A user equipment 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 equipment. A TFC is selected from the available
TFCs .for the DCH. Based on a remaining power after the TFC selecting,
enhanced uplink TFCs (E-TFCs) are selected that are available for an enhanced
dedicated channel (E-DCH). An E-TFC is selected for the E-DCH. from the
available E-TFCs.

Figure 1
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