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

[ 0002] FIELD OF | NVENTI ON [ 0003] The present invention
is related to a wirel ess communi cati on system More
particularly, the present invention is related to
transport format conbination (TFC) selection in
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[0007] Under the current 3GPP standards, a WTRU 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 WIRU 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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the WIRU transmt power will be the sum of the
transmt power of two CCIrCHs. [0009] The WRU
transmt power is determined jointly by the TFCs of
the two CCIrCHs. The conbi nation of the TFC used by
t he dedicated CCTrCH and -1 The TFC used by the EU
CCTrCH is defined as the TFC pair of the WIRU whose
transmt power is determined jointly by the TFCs of
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f0013] 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 transmit power for
the user equipment, the TFC selection unit selects é TFC from the availabe TFCs
for transmission of the DCH, the TFC selection unit based on a remaining power
after the TFC sclecting, determines enhanced uplink TFCs (B-TFCs) that are
available for an enhanced dedicated channel (E-DCH), selects an E-TFC for
transmission of the E-DCH from the available E-TFCs. |
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for transm ssion of the DCH, the TFC sel ection unit
based on a remai ning power after the TFC sel ecti ng,
det ermi nes enhanced uplink TFCs (E-TFCs) that are
avai |l abl e for an enhanced dedi cated channel (E-DCH),
selects an E-TFC for transm ssion of the E-DCH from
the available E-TFCs. -2 [0014] [0015] [0016] BRI EF
DESCRI PTI ON OF THE DRAW NGS [0017] Figure 1 is a flow
di agram of a general process for selecting TFCs in
accordance with a first enbodi nent of the present
[0Q1%lenti on. [0018] Figure 2 is a flow diagramof a
process for selecting TFCs in accordance with a
second enbodi nent of the present invention. [0019]
[dﬂS%gre 3is aflow diagramof a process for selecting
accordance with a third enbodi nent of the
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[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
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.

[0026] Figure 1 is a flow diagram of a process 100 for selecting TFCs in




to a system supporting two CCIrCHs, (i.e., a dedicated
CCTrCH and an EU CCTrCH). However, it should be noted
that the present invention is applicable to a system
supporting nore than two CCTrCHs. [0026] Figure 1 is a
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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 T'TI 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 WITRU scales'down power on physical channels mapped to the
dedicated CCTrCH, the EU CCTrCH, or all physical channels present.

-10029] 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
.




transport bl ock per TTI for each channel mapped to the
CCTrCH or a nunber of transport bl ocks per TTI
corresponding to a guaranteed bit rate (GBR). [00281
The reserved mninmum set of TFCs may be transmitted in
an excess power state. In order to maintain the
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dedicated CCTrCH TTI or each EU CCTrCH TTI. At each TTI of the EU
CCTrCH, the remaining power available for the EU CCTrCH is estimated as the
maximum  allowed WIRU transmit power minus the power required by
- transmission of the selected dedicated CCTrCH TFC. Alternatively, at each TTI
of the dedicated CCTrCH, the remaining power available for the EU CCTrCH is
estimated as the maximum allowed WTRU transmit power minus the power
required to support transmission of the selected dedicated CCTrCH TFC.
[0032] - In process 200, the EU CCTrCH may allow transmission of a

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 on channels mapped to the
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206). The TFC selection of the dedicated CCTrCH i s not

affected by the operation of EU CCTrCH, while the TFC
selection of the EU CCTrCH is affected and Ilimted by

t he operation of the dedicated CCIrCH [0031] The

remai ni ng power for the EU CCTrCH is estimated either - -
each dedicated CCTrCH TTI or each EU CCTrCH TTI. At
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state when the estimated remaining power is less then the calculated

transmission power requirement for the EUU TFC. When transmitting a TFC in
~excess power state, in order to maintain the transmit power within the allowed
maximum level, the WI'RU scales down power on physical channels mapped to
the EU CCTrCH, the dedicated CCTrCH, or all physical channels present.
[0035] When a TFC is in an excess power state (with reduced power), the
quality of the transmission is reduced, (i.e., lower SIR, higher BLER, etc). This
may defeat the purpose of maintaining the minimum set. Therefore, in order to
minimize the possibility that the EU CCTrCH TFC has to be transmitted in an

excess power state, and to further insure the minimum set is really s:upported, n
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[0033) Figure 3 is a flow diagramof a process 300 for
selecting TFCs in accordance with a fourth enbodi nent
of the present invention. The WIRU gives priority to
dedi cated CCTrCH TFC sel ection while reserving
transmt power for a mninmumset of EU CCTrCH TFCs
(step 302). A mninmmset of TFCs for anEU CCTrCH is
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power)’, the quality of the transm ssion is reduced,
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required to support transmission of the selected dedicated CCTrCH TFC.
{0038] Since the dedicated CCTrCH TFC selection takes precedence over
the EU CCTrCH, and the power requirement may change during the dedicated
TTI, the minimum set of TFCs of the EU CCTrCH may still be transmitted in an

excess power state even though power was reserved when the dedicated TFC was

selected. In this situation, in order to 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.
-{0039] Figure 4 is a flow diagram of a process 400 for selecting TFCs in
accordance with a third embodiment of the present invention. The WTRU sets
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selection of the EU CCTrCH. In each TTlI of the

dedi cated CCTrCH, the WIRU estimates the transmt
power for each of a plurality of available TFCs
configured for the dedicated CCTrCH and TFCs
associated with the EU CCTrCH m ni num set (step 304).
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*g"éﬁ}“i 3%%38133 ?Ol the lLETeGH. The ﬁﬁmr@ums@ efiTFCs 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 GBR.
[0042] The minimum set of TFCs may be transmitted in an excess power
state. In this situation, in order to 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, 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
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[0039] Figure 4 is a flow diagramof a process 400 for
selecting TFCs in accordance with a third enbodi nent

of the present invention. The WIRU sets -7 an

i ndi vidual maximumtransmt power, or a ratio relative

to the maxi mum allowed WIRU transmt power, for a

dgl salb@ts aQOHC € cheH CUTATY Ghdd (Mt the beR SR Ce:sé:_Trlliiﬁted WTRU

maxi mum power |evel (or the ratio) for each
atraEERit pewerHios tha selested TFGhis wildin esmpsimeat WITRY itrapsmit

TR RN S, 6 B Sl e of o
1 WikR G ftrareamibh pOEer Gvbr g pakddtyrminedeperiods apQuby tednse@t hower

_ rCH.and g at.i ve or i between t he

C%‘ L alh S0 SitoweeR b aetiinatt o ACEAPRPARI 4 phiaeh TFC
T{ﬂm@ i;hé ARabldenidal réddltst iR ¥ B Betor r@?ﬁ?esccﬁ'f’é% bh&RSPEC.
poaer for each of a plurality of avail E (Step

4] The Withgughdhe featurassand glemengs oéblmnpn@smtdaventmn are

4 B T O S G e

_@@'Ia'lelﬂenb eambe sked (ﬁé(pmmiﬂ:hbhy thelbkhef Féatates £nd blenteltEiof the.

el ect .I.O nl.,y those TECs that can be supported
e Rt S T o v SoBER e RoT g Witk WP tfeatures

anﬂadlém@ﬂtsarftﬁéiﬁé&bhtﬁ%ﬁ%nThe dedi cated CCTrCH, the
EU CCTrCH, or both may be provided wth a capability
of transmitting a mnimum set of TFCs. The m ni num set
iIs for reserving«a | owest rgte for each,channe
mapped to the CCTrCH, thereby nmaintaining the basic
services for each channel. Since in the EU CCTr CH
there is only one TrCH, the m ninum set corresponds
to a lowest rate per logical channel or MAC-d flow
mapped to the EU TrCH. The m ni num set of TFCs may be
one transport bl ock per TTlI for each channel mapped to
the CCTrCH or a nunber of transport bl ocks per TTI
corresponding to a GBR [0042] The m ni num set of TFCs
may be transmitted in an excess power

0




state. In this situation, in order to maintain the
transmt power within the allowed nmaxi mnumlevel, the
WRU scal es down all physical channels mapped to the
EU CCTrCH, the dedicated CCTrCH, or all physical
channel s present. [0043] Figure 5 is a block diagram
of an apparatus 500 for selecting TFCs in accordance
with the present invention. The apparatus conprises a
CELAdMSi:t power estimation unit 502, a TFC sel ection
unit 504, and a neasurenent unit 506. The transmt
power estimation unit 502 cal cul ates an estimate of a
transmt power for each of a plurality of available
TFCs. The TFC sel ection unit -8 504 selects a TFC for
each- ccTiomethadhior wse byireuss eauipraens, hetmethod comprising:
e selected TFCs

Rt -
o R OB STl | oy T e o

thepomreunﬁhematl on unit 502 cal cul ates the estimate of
a transmt power of each TFC wusing the neasurenent
res mlcstnag]a T (@ &iom fhectvailable TREs dor thespeRYi ng TFC.
[ 0044 t hough the features and el enents of the
pred O @nfFIBARS Pyeerc afise dthien Te %ﬁl%ﬁ@lgs eay:termmmg

enfREH RN T SDE-TEED B o Riscl pnccd dedicated

ch&ﬁﬁq@@ d elenents of the preferred enbodl ments or
In various ‘conbi nations with or w thout other features

andseleetintan BETFQef@r greBLDUN RémOthe aPaifdbde '\@-TFGS and
A nethod for use b a user equi pnent, the net
trapgmistingi thg: DCEEas rformatted pearthpselectat ARC and‘ctheaE4DiﬁH as

) that ar ble for at a dedicated channel
H%§E@S%ﬁ(:t§8\ﬁah% a maxi mumtransnit power for
t he user equi pnent;

2. The method of claim 1 wherein the selecting the TFC and the E-

TFC occurs on a transmit time interval (TTI) basis.

3. - The method of claim 1 or 2, comprising providing a minimum set
of E-TFCs which can be selected for the E-DCH when the required power of an
- E-TFC of the minimum set would result in the user equipment exceeding the

maximum transmit power.

4, ‘The method of claim 3 wherein a transmission power level of the
- transmitted E-DCH is scaled when the maximum transmit power would be

-exceeded without the E-DCH transmit power being scaled.

-10-




selecting a TFC fromthe avail able TFCs for the DCH,
based on a remai ni ng power after the TFC sel ecti ng,
determ ning enhanced uplink TFCs (E-TFCs) that are

avai |l abl e for an enhanced dedi cated channel (E-DCH);
selecting an E-TFC for the E-DCH fromthe avail abl e
E-TFCs; and transmtting the DCH as formatted per the
selected TFC and the E-DCH as fornatted per the

- sel éct ed ABuSEF€quibmédhecomgrisindgof claim 1 wherein the
selecting the TFC and the E- TFC occurs on a transmt

t i m@ transppstdpripatigombiagtien (FFChrselagtionoitodetetmings transport

ofapf SREIREIRE) DB Tk S q e
(OEPsl ks S 88k Syl

TRC sThetior unddscdécts laaTFT3roRE R avzﬁléb"eappck ot %nﬁl?ﬂ@'ion of
e

|l evel of the transmtted E-DCH is scaled when t
therb)Ciuthe 1F6S selecpomenitbaded e a remsaiedpwivehafier the TFC
E- DCHn&ans.m't power being scaled. -10 5. A user,
selegingAsternugss erhanegd @lvﬁgﬁ%@ {E-TBCshthat erdpyrilatde for an
| { on._uni mnes tr format .
enfificelt RO GCd PRt EA3CR0, 105 ah 3 fpr dasiimssion of the
E_gmfﬁﬁﬁ%ézmla?le]g( based on at |east a maxinmm

transmt power for the uUser equipnent, the TFC

selection unit selects a TFC fromthe avail abe TFCs

for transm ssion of the DCH the TFC sel ection unit

based onThe nsemicquipgnersvef cldines whereirGheswsee odquipment is
er

- det i.nes enha ce&&gl ink TFCs (E-TFCs) that are
co Pglﬁpéf%mlhﬂle e d@rratied aee dhe Releried TECDm4) the E-
D@ﬁé@%@@&ﬁ&éﬁ?%%&eaaﬁ%és| on Qf the E-DCH from

7. The user equipment of claim 5 or 6 wherein the TFC selection

unit selects the TFC and the E-TFC on a transmit time interval (TTI) basis.

8. The user equipment of claim 5, 6 or 7 wherein the TFC selection
unit is configured such that a minimum set of E-TFCs can be selected for the E-
DCH when the required power of an E-TFC of the minimum set exceeds the

maximum transmit power.

9. The user equipment of claim 8 wherein the user equipment scales
a transmission power level of the transmitted E-DCH when the maximum
transmit power would be exceeded without the E-DCH transmit power being

scaled.
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6. The user equi pnent of claim5 wherein the user

equi pnent is configured to transmt the DCH as

formatted per the selected TFC and the E- DCH as

formatted per the selected E-TFC. 7. The user

equi pnent of claim5 or 6 wherein the TFC sel ection

unit selects the TFC and the E-TFC on a transmt tine

interval (TTl) basis. 8. The user equiprment of claim

5, @0or Theheseeiyuipreei-Cf selyechd @f clainid 51 9 comprising a

configured suych that a m ni num set of E-TFCs can be
trapsmal pawer estinagion- umtiqonfignrechto calsulated promemissiorapower

E4TEC of, the majum ceeds the maximumtransmt
l%%v%éPCl@?d?ﬂﬂimEEqu@&ﬁf-ﬁ - of claim8 wherein the

user equi pnment scales a transm ssion power |evel of

the transmtted E-DCH when the maxi num transmt power

woulld, beTh¥Gres @?uiﬂrﬁéiﬁtﬂf &188n BPESinpfighe M meRWRment unit

being scaled. -11"10. The user equi pnment” of any one
configuteditogale plydcalongasuséments. transnit power

estimation unit configured to calculate a transm ssion

power |evel associated with TFCs and E-TFCs. 11. The

i 12° QB albeechauip el O GRML T iletiibn: Eanymit power

| estglﬁﬁtiéﬁ ani@ﬂk@spﬂﬁ”blb;ﬁs{ifﬁl ﬁfe%t?r%gl\@ﬂﬁsr ghd alt Bgin! f’a%?(zfg%%s}ogiated

uses nmeas

ower estinmation pnysi Ca

- wWithnfF€s galdrETRC 0 ededaisd @ﬁnsf«fﬁéstbnTﬁ&&'eﬁ[BifeFagf&ﬁtE@ with

cal cul ate a transm ssion power |evel associated w

thet RECypad BahiUs- TFCs. 13. The user equi pnent of any one
of clains 5 to 12 wherein the TFC selection unit is
on an integrated circuit. -12

13.  The user equipment of any one of claims 5 to 12 wherein the TFC

selection unit is on an integrated circuit.
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