POWER CONTROL FOR DOWNLINK AND UPLINK CHANNELS [0002]
FIELD OF INVENTION [0003] The present invention relates to a wireless
communication system including at least one base station and at least
one wireless transmit/receive unit (WTRU) that communicate with each
other via uplink (UL) and downlink (DL) coded composite transport
channels (CCTrCHs). More particularly, the present invention relates to
updating the transmission power of the DL and UL CCTrCHs differently
based on whether or not discontinuous transmission (DTX) is employed
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commands are received. [0004] BACKGROUND [0005] Closed-loop
power control is a technique widely used in wireless communication
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subsequent DL transmission.
[0005] Closed-loop power control is a technique widely used in wireless

communication systems such ag universal terrestrial radio access (UTRA)
frequency division duplex (FDD}, UTRA time division duplex (TDD) 3.84/1.28
Mcps, code division multiple access (CDMA) one, or the like. The transmission
power of a WIRU or base station is adjusted periodically according to feedback
information sent in the opposite link by a receiver in the base station or WIRU.
[0006] For example, consider ciosed-loop power control in a DL which
controls the power trangmitted by a base station for a specific WI'RU. The
WTRU receives the signal from the base station during a certain period of time,
(e.g., a time slot or a frame), and determines whether or not the transmission,
power of the base station needs to be adjusted up or down using a particular
quality criterion, such as the signal-to-noise-plus-interference ratio. At the time
of the next transmission from the WIRU to the base station (UL), the WTRU
sends, along with other UL data, a TPC command containing the relevant
information for the base station to adjust its transmission power at the

subseguent DL transmission.



-1 [0007] In many systems, the TPC command contains only one
information bit indicating whether the power should be increased or
decreased by a pre- determined amount, or step size. The accuracy of the
power adjustment may be improved by using more than one information
bit per TPC command, (allowing multiple step sizes), or by increasing the

requency of the TPC commands. The disadvantage of doing this is that
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(Pﬁ@éﬁr 1.28 Mcps option). Conversely, for UL power

[0009] The following standard parameters apply t¢ UTRA TDD with
respect to closed-loop power control. Each TPC command (up or down) consists of
one information bit. The TPC step size (up or down) can be 1 dB, 2 dB or 3 dB
and is determined at radio link setup. For DL power control, a DL channel is
associated to at least one UL channel that provides one or more TPC commands.
This DL channel may be a multiplexed channel of several transport channels
(TrCHs), where each TrCH can carry a different communication service. This
multiplexed channel is referred to as a CCTrCH.

[0010] Typically, there is a single UL CCTrCH mapped to each DL
CCTrCH, and there is one TPC command every frame of 10 ms (for 3.84 Mecps
option) or sub-frame of 5 ms (for 1.28 Mcps option). Conversely, for UL power
control, (for the 1.28 Mcps option only), a UL CCTrCH is associated to a DL
CCTrCH that provides the TPC commands. Typically, there is one TPC
command every sub-frame of 5 ms. There may be more than one TPC command
if the UL CCTrCH occupies more than one time slot (one TPC command per time

slot every sub-frame).



control, (for the 1.28 Mcps option only), a UL CCTrCH is associated to a
DL CCTrCH that provides the TPC commands. Typically, there is one
TPC command every sub-frame of 5 ms. There may be more than one
TPC command if the UL CCTrCH occupies more than one time slot (one
TPC command per time slot every sub-frame). -2 [0011] A CCTrCH
subject to power control, (a DL CCTrCH for DL power control, a UL
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parameter (SBSP) frames (for DL), where SBGP or SBSP is configured at radio
link setup. The use of DTX results in significant system and user performance
benefits as less interference is generated in the system, and handset battery life
may be conserved in the UL. .

[0013] A problem occurs in UTRA TDD (3.84 Mcps and 1.28 Mcps) when
DTX is used on a UL CCTrCH. This UL CCTrCH is the feedback, (i.e., the
CCTrCH providing the TPC command), for a DL power-controlled CCTrCH.
When this UL CCTrCH is in DTX, the TPC command is only transmitted when
the Special burst is transmitted, i.e., at every SBGP frame. As a result, the
frequency transmission power updates are reduced dramatically and the result
can be poor performance for the power-controlled CCTrCH. The same problem
would occur in UTRA TDD (1.28 Mcps option only) when DTX is used on a DL
CCTrCH and when this DL CCTrCH is the feedback CCTrCH for a UL CCTrCH.
In this case, the UL performance would suffer. However, this performance
deterioration could be mitigated if the TPC size were increased while the
feedback (UL) CCTrCH is in DTX.



CCTrCH providing the TPC command), for a DL power-controlled
CCTrCH. When this UL CCTrCH is in DTX, the TPC command is only
transmitted when the special burst is transmitted, i.e., at every SBGP
frame. As a result, the frequency transmission power updates are
reduced dramatically and the result can be poor performance for the
ower-controlled CCTrCH. The same problem would occur in UTRA TDD
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[0017] A third option is to reduce the special burst periodicity (SBGP or
SBSP) to the minimum possible value so as to reduce as much as possible the
impact on the performance of the power-controlled CCTrCH. This would resultin
wiping out any capacity or battery consumption benefit from the use of DTX in
the feedback CCTrCH.

[0018] A fourth option is to use more than one information bit in the TPC
command, enabling the node transmitting the feedback CCTrCH to signal a
larger step size when it is using DTX. However, this has the disadvantage of
reducing the capacity of the feedback CCTrCH as explained earlier,

10019] None of these options is satisfactory, and would result in a loss of
system performance. What is needed is enhanced performance in both normal
and DTX cases for the feedback CCTrCH.

[0020] SUMMARY



when TPC commands arrive frequently. [0017] A third option is to reduce

the special burst periodicity (SBGP or SBSP) to the minimum possible

value so as to reduce as much as possible the impact on the

performance of the power-controlled CCTrCH. This would result in wiping

out any capacity or battery consumption benefit from the use of DTX in

the feedback CCTrCH. [0018] A fourth option is to use more than one
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and AP BXSP one WIRU. The RNC may transmit a DL TPC step size notification
signal to the base station for controlling the power of signals transmitted via the
DL CCTrCH, and/or the RNC may transmit a UL TPC step size notification
signal to the WIRU, (via the base station), for controlling the power of signals
transmitted via the UL CCTrCH.

[0024] The base station of the system may include means for determining
whether or not DTX of a UL CCTrCH that controls the power of a DL CCTrCH is
employed, means for recetving a UL CCTrCH including a TPC command for the
DL CCTrCH, and means for updating the power of the DL CCTrCH, based on the
TPC command, by incrementing or decrementing the power by a step size value
indicated by the DL TPC step size notification signal. The step size value is
dependent on whether or not the determining means determines that DTX is
employed.

[0025] A UL CCTrCH may be received by the base station during each of a
plurality of predetermined time frames, The base station may determine that
DTX is employed for a UL CCTrCH that controls the power of a DL CCTrCH if
the UL CCTrCH is not received for a given predetermined time frame, The base
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[0023] A wireless communication system used to implement the present
invention includes a radio network controller (RNC), at least one base
station and at least one WTRU. The RNC may transmit a DL TPC step
size notification signal to the base station for controlling the power of
signals transmitted via the DL CCTrCH, and/or the RNC may transmit a

UL TPC step size notification signal to the WTRU, (via the base station),
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employed, means for receiving a DL CCTrCH including a TPC command for the
UL CCTrCH, and means for updating the power of the UL CCTrCH, based on the
TPC command, by incrementing or decrementing the power by a step size value
indicated by the UL TPC step size notification signal. The step size value is
dependent whether or not the determining means determines that DTX is
employed.

[0029] A DL CCTrCH may be received during each of a plurality of
predetermined time frames. The WTRU may determine that DTX is employed
for a DL CCTrCH that controls the power of a UL CCTrCH if the DL CCTrCH is
not received for a given predetermined time frame. The WITRU may determine
that DTX is not employed for a DL CCTrCH that controls the power of a UL
CCTrCH, if the DL CCTrCH is received in two consecutive predetermined time
frames, and DTX was employed for the DL CCTrCH,

[0030] A DL CCTrCH may also be received during each of a plurality of
predetermined time sub-frames. The WTRU may determine that DTX is
employed for a DL CCTrCH that controls the power of a UL CCTrCH if the DL
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addition request message, or a radio link reconfiguration prepare
message. [0027] A UL CCTrCH may also be received during each of a
plurality of predetermined time sub-frames. The base station may
determine that DTX is employed for a UL CCTrCH that controls the power
of a DL CCTrCH if the UL CCTrCH is not received for a given
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[0036] Figure 4 111ustrates a group of uplink DPCH power control
information signals having a UL TPC DTX step size notification signal embedded
therein when the DTX state has a discontinuous value in accordance with the
present invention;

[0037] Figure 5 is a ﬂowchért of a process including method steps for
controlling the power of signals transmitted via a DL CCTrCH in accordance
with the present invention; and

[0038] Figure 6 is a flowchart of a process including method steps for -
controlling the power of signals transmitted via a UL CCTrCH in accordance

with the present invention.

[0039] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0040] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment (UE), mobile station, fixed or mobile subscriber unit, pager, or

any other type of device capable of operating in a wireless environment,



[0031] The UL TPC step size notification signal may be embedded as an
information element within a group of UL dedicated physical channel
(DPCH) power control information signals. [0032] BRIEF DESCRIPTION
OF THE DRAWING(S) [0033] Figure 1 is a block diagram of a wireless
communication configured in accordance with the present invention;
[050034] Figures 2a, 2b and 2c illustrate various radio link messages having

BL TPC ohareiepes te owhictaro thsidermombendbdheraimmiod tdes

b Iohcitaibasd AN BIRLHaIG 10 AGEPEHRRCELDNG BHESENL IRVaRioD, .
f[p 35] Figures 3a,.3b and 3c illustrate various radio link messages having
© ?i%ﬁ'gﬁjgéilg?éﬁ & ETotic iR g embedded therein when the

[0DEX stateTaspaadiscointirnoiss velyohinfactosdapsicaiih therDBSEND, and

il jon. igu illustrate of uplink .,DPCH power, .
e Sy A AT S OIPARSE & el e pemBecatmebie
telgppraraminsdieg wherinWNBRShEDMARAM had £ Bt ntigeoasldue is

eni AGRQTdaRE IR HI8. RIGRABE DYRMLN. 00311 Figyre S is a flowchart of
0 Iﬁé}éocess n‘g{lg ing method steps for controlling the power of signals

smitted Via BT EOT FEHiRFeAERbIBAABE O itRAh B TeeERonabeh by an

ICand [R036} Frigued Gris @ Howabahaha pracassinciuding srethedstensfale
coﬁ%%tﬁgl i{1$g the power of signals transmitted via a UL CCTrCH in
accordance with the present invention. [0039] DETAILED DESCRIPTION
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. mopbile station, fixed or mobile su er unit, pager, or any other type o
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transmits signals to the base station 110 via at least one UL CCTrCH 114, The

RNC 105 transmits a DL TPC step size notification signal 120 to the base station
110, and/or a UL TPC step size notification signal 130 to the WTRU 115 via the

base station 110 using, for example, radio resource control (RRC) signaling.
[0045] Both UL and DL power control can be enhanced by the present
invention. Although explained in the context of UTRA TDD, the present
invention is applicable to any communication system that employs DTX in the
direction of the power control command transmission. With respect to DL power
control, in the context of UTRA TDD (3.84 Mcps and 1.28 Mcps), the notification
of the TPC step size to use in case of DTX in the UL can be implemented through
the modification of the messages from the RNC 105 to the base station 110 that
contain radio link configuration information.

{0046] As shown in Figures 2a, 2b and 2c¢, a DL TPC normal step size
notification signal 120a can be embedded as an information element within one
of several messages that contain configuration information for radio links. These
messages are radio link setup request message 210, radio link addition request

message 220 or a radio link reconfiguration prepare message 230.



[0041] When referred to hereafter, the terminology "base station” includes
but is not limited to a Node-B, a site controller, an access point or any
other type of interfacing device in a wireless environment. [0042] The
present invention may be further applicable to TDD, FDD, and time
division synchronous CDMA (TD-SCDMA), as applied to a universal
mobile telecommunications system (UMTS), CDMA 2000 and CDMA in
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ogRten inserrp e n
s 2o TSRty AR et THRCTRE Al e

upgggerh FATSTBISPR RO G EXATBOMEIERRATbafHheugHiaiink. For each
DInodiffeation of TExMeasadesdeanttheRNG:l Bariedhsnhase alalionk18rL)
e S A AR rom Sh D R AP G @56 b g SepAP 0w
if feadizeleCOPIIEN sind TRl amniatian sleM i Obe CCTrCH is in not in
DTX. The initial value of the DTX state is "normal". If the DTX state is
"normal” and the feedback CCTrCH is not received for a given frame, the DTX
state is switched to "discontinuous". If the DTX state is "discontinuous” and the
feedback CCTrCH is received in two consecutive frames, the DTX state is
switched to "normal".

[0049] Given the DTX state, the transmission power of the power-
controlled CCTrCH is updated as follows. If a TPC command was received for
the power-controlled CCTrCH since the last transmission of this CCTrCH (in a
previous frame), and the DTX state is “normal”, the transmission power is
updated by +{DL TPC normal step size signal 120a) dB if the TPC command was
up, or by ~(DL TPC normal step size signal 120a) dB if the TPC command was
down, If a TPC command was received for the power-controlled CCTrCH since
the last transmission of this CCTrCH (in a previous frame), and the DTX state is
“discontinuous”, the transmission power is updated by +(DL TPC DTX step size
signal 120b) dB if the TPC command was up, or by ~(DL TPC DTX step size
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of several messages that contain configuration information for radio links.
These messages are radio link setup request message 210, radio link
addition request message 220 or a radio link reconfiguration prepare
message 230. -8 [0047] Alternatively, as shown in Figures 3a, 3b and 3c,
if the feedback CCTrCH can be in DTX, a DL TPC DTX step size
notification signal 120b is sent, as an information element in radio link

sigal g 2050 et Mcdsad® G 1o mantiodrkaadbition refinst TRsssage32d ovas

refafigdip) @eanfigaralion preRate MessagR 339 This alleroalivadsikenh o
thfﬁg a#%:ase it is known in advance that DTX will not be used in the

L85 nsisd B ok iRd Sare B rerrinsiapdizager- both
[0@DX and noinalwae seREX)AH TS MISHION 2B WRR wpBliannihe £age » UL

ion_110.wauld then e sa TPC step.size for both DT X and
st oriﬁ%ﬁ%blﬁéﬁg%% iGr fl# ﬁl%é%\?eg%en otfp%rkgvﬁgdvﬁﬁg ﬁzb?ﬁ?@%ﬁl%]s{ié [
Rifotisicaidinssighalia 20mplinigei R M@ 06r{0848} Bledig tednemissloehannel
(Dexsry $0:map Famedfons INvcRssontiem, orprs Suf f@ﬁg%%ggtzga%ﬁe UL

Mcps option), the base station 110 needs to determine the ‘up

Step, SLAISTRPBIRR 16F dveryDittet TeCthofineer sdrsioak 1R8r adshDhen

witdleBeGHfoa iR sstate isfatiaeddordhe coresnondingfasdbacietbling the
. LCTICH. At a given. moment, this DTX state can take the va#ue .
s e SR RS R 7KBrPREMIAP ikt Rtion
11QJL) CCTrCH is in not in DTX. The initial value of the DTX state is

goBprmal”. | State Js. "narmal” apd the feedback CCTrCH is not
e e e G R G S o gose
of HReimtie Sthtem beiseptrmantast dndusb theeablisloC arrapvisecsiosn
eldméne vONsecutiyexframesi fhaidd X Siete ivivitched o, nernalinl0edRin
Given the DTX state, the transmission power of the power- controlled

POREHEWR tgameatul toiienalsr 4 scidbrimant Trastaraivedimal 130a

could be optional, in case it is known in advance that DTX will not be used in the
DL, or in case it is desired to use the same UL TPC step size for both DTX and
normal (non-DTX) DL transmission. By convention, the WIRU 115 would then
use the same UL TPC step size for both DTX and normal DL transmission if it
were not provided the UL TPC DTX step size signal 130a by the RNC.

[0052] During transmission, every 5 ms sub-frame (for 1.28 Mcps option)
the WIRU 115 needs to determine the updated transmission power for every UL
CCTrCH of the radio link. For each UL CCTrCH, a “DTX state” is defined for the
corresponding feedback (DL) CCTrCH. At a given moment, this state can take
the value “discontinuous” or “normal” according to whether the feedback (DL)
CCTrCH is in DTX or not. The initial value of the DTX state is “normal”. Ifthe
DTX state is “normal” and the feedback CCTrCH is not received for a given
frame, the DTX state is switched to “discontinuous”. If the DTX state is
“discontinuous” and the feedback CCTrCH is received in two consecutive frames,
the DTX state is switched to “normal”,
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the power-controlled CCTrCH since the last transmission of this CCTrCH
(in a previous frame), and the DTX state is "normal”, the transmission
power is updated by +(DL TPC normal step size signal 120a) dB if the
TPC command was up, or by -(DL TPC normal step size signal 120a) dB
if the TPC command was down. If a TPC command was received for the
power-controlled CCTrCH since the last transmission of this CCTrCH (in
1085 evious Eriere) tan dRRE Dt tatesis tr disooirimupusiythe tfatsenission-

coP@MBk B LOTAtY ﬁyu%@%eﬁ%g flesstenrsizepeional hadh) & Bfet%%v]éﬁ Gor
command was up, or by -(DL TPC DTX step size -9 signal 120b) dB if the
ST AT LG B A5 i (a5 e e ORI (in o

prpoives domiio)leadCheCHENeeataeiiash fama transnissionialidhisower is

TrCH, t NSMIissio IS,CCTrCH.remains unchanged. [0050
R R b 5 Wbl b SFEbPIOT O ERE U, B o0
stery etpothisat obBsig vhke1 3B GoctheivumR W id Sviarthe DbasERationhifd was

j ignali iS, Signakng. ispsent thr dedicated contrpl, .
T B et o o O GRS T P e
CRRfsialiy, hottriaepmeahioniatmn RiFardatieds islisrparsostsidhe
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Wwithout decodin e | [ . L.e.,.lne Slze Inrormation Is
o e B S G 1M R AR E i ompnd wes
domotififatioBRSE therstem divsa o asivil dasehohDF ¢ -itoiitedle 080 DECH since
i h it information_el t.U
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DTX step size signal 130 in‘a group’o ower contro
refpfaRhaBehargghals. This UL TPC DTX step size signal 130a could be

[ooptional, ingase Misknewe ihadencathat DIX Wil pplde,used inthe, 1.

DFi,,ﬂI‘_in case it is desired to use the same UL TPC step size for both DTX
UsEh TG RAMG BHISep e iRpephids BrRVSY-eomireRns & SRaChiTithe YERU

11wenlthihesse of DL, the base station 110 in the case of UL), to dynamically
command a higher step size if the SIR falls too low compared to the target, as
often happens when the frequency of transmission power updates is reduced due
to DTX in the feedback CCTrCH.

[0055] Figure & is a flowchart of a process 500 including method steps for
controlling the power of signals transmitted via a DL CCTrCH in accordance
with the present invention. In step 505, the RNC 105 transmits a DL TPC step
size notification signal 120 to the base station 110. In step 510, the DTX state
value is initialized to a "normal” value. In step 515, a determination is made as
to whether or not a UL CCTrCH, including a TPC command, is received for the
DL CCTrCH in a given time frame.

[0056] If a UL CCTrCH is not received in the given time frame, the DTX
state value is changed to a "discontinuous" value (step 520), indicating that DTX
is employed for the UL CCTrCH. In step 525, the power of the DL CCTrCH is
updated by incrementing or decrementing the power by the TPC DL DTX step

gize.
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use the same UL TPC step size for both DTX and normal DL transmission
if it were not provided the UL TPC DTX step size signal 130a by the RNC.
[0052] During transmission, every 5 ms sub-frame (for 1.28 Mcps option)
the WTRU 115 needs to determine the updated transmission power for
every UL CCTrCH of the radio link. For each UL CCTrCH, a "DTX state"
IS defined fqr,the _corresponding feedback (DL) CCTrCH. At a given
[0 ent, th s‘iatgldaﬁ?ﬁ?ecﬂlel%aﬁ?&e‘a%i:omiﬁ@&u@ﬁ“n@%l'ﬁm@ a
detmooidingid shethersthedbedback: (k) e O CA TS OTHDRT% esdadted Betwo
initial value of the DT X is " alr Jft state is "normal’ and
co}t{hyé%te?‘é fgﬁ%eéTgé?-? i?%g?{' rec%?\ﬁgé fgta g@%%a rame, the cﬁlﬁgéstgieti‘go
corggrEhied foavissortidabusiingthinTepiath isnddibedniflctt ardhtbeés a

“dfeRibAR GETAT, S BRI EANSeS UYL BMEs . e RTXAlRlSq

is switched to "normal”. -10 [0053] Given the DTX state, the transmission

to SRtvécsRie Fwerindhriong st PreHisngp aatatevedimothe #aGECH

(stepromoanthwis BRAEHedHeR dher ponBL-CuTretied S RuCE Hpoe-tem iasing
t ansmlss#orp (% this CC%C%él%ﬁg%%/IOUS fgg); e), and the DTX state is

O ormar the tranBRisSion power 1€ Up&ateaDy EPrBE step size 120a) dB

[0G6fHe TPCammand svBswg ot by a(Re:sstépsizel t20e) ot dhetERTor
: regei f e
o e L e e oS A o R L B apeengpse

With e R3G8RhFETIAHE the: DiER §ftethe BNEOHIM tanshissadBAREistep

sizZeowaRiHpAaleaDY 3 TRHOWRIeN 5176 200 ¢ itthephRG somand
inig(?ﬁﬁeﬁ} or by,-(TP%pT step size 120b) dB if the TPC command was
WA

BorPETEsMmEHH walt iR &d forr s SomEr o ol ar e PiC
wheitloe dhedastiiat@Traisnissiohof HIPCCHGHh R tranmnission ofis,
ch% = @gﬁnazﬂg%?g&%ed. [0054] In an alternative embodiment, a

le i

varia step'size may'be
[0059] If a DL CCTrCH is not received in the given time frame, the DTX

state value is changed to a "discontinuous" value (step 620), indicating that DTX
1s employed for the DL CCTrCH. In step 625, the power of the UL CCTrCH is
updated by incrementing or decrementing the power by the TPC UL DTX step
size.

{0060] if a DL CCTrCH is received in the given time frame, a
determination is made as to whether or not the DL CCTrCH was received in two
consecutive frames (step 630). If the DL CCTrCH was received in two
consecutive frames, as determined in step 630, and the DTX state value is a
"discontinuous" value, as determined in step 635, the value of the DTX state is
changed to the "normal" value, indicating that DTX is not employed for the DL
CCTrCH (step 640). In step 645, the power of the UL CCTrCH is updated by
incrementing or decrementing the power by the TPC UL normal step size.
[0061] While this invention has been particularly shown and described

with reference to preferred embodiments, it will be understood by those skilled in
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used. This would allow the receiver of the power-controlled CCTrCH, (the
WTRU 115 in the case of DL, the base station 110 in the case of UL), to
dynamically command a higher step size if the SIR falls too low compared
to the target, as often happens when the frequency of transmission power
updates is reduced due to DTX in the feedback CCTrCH. [0055] Figure 5
is a flowchart of a process 500 including method steps for controlling the
theows tbakiprate trersraiscer ierm BLOGTrO Himadeomahc thavishmthethout
dAERERE IYENHRN:BLSIEPRO%, NG RNCL02- 283580, I PC step
size notification S|gni;1l 120 to the base station 110. In step 510, the DTX
state value is initialized to a "normal® value. In step 515, a determination
IS made as to whether or not a UL CCTrCH, including a TPC command,
is received for the DL CCTrCH in a given time frame. [0056] If a UL
CCTrCH is not received in the given time frame, the DTX state value is
changed to a "discontinuous” value (step 520), indicating that DTX is
employed for the UL CCTrCH. In step 525, the power of the DL CCTrCH
iIs updated by incrementing or decrementing the power by the TPC DL
DTX step size. -11 [0057] If a UL CCTrCH is received in the given time
frame, a determination is made as to whether or not the UL CCTrCH was
received in two consecutive frames (step 530). If the UL CCTrCH was
received in two consecutive frames, as determined in step 530, and the
DTX state value is a "discontinuous" value, as determined in step 535,
the DTX state value is changed to the "normal” value, indicating that DTX
is not employed for the UL CCTrCH (step 540). In step 545, the power of
the DL CCTrCH is updated by incrementing or decrementing the power
by the TPC DL normal step size. [0058] Figure 6 is a flowchart of a
process 600 including method steps for
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controlling the power of signals transmitted via a UL CCTrCH in
accordance with the present invention. In step 605, the RNC 105
transmits a UL TPC step size notification signal 130 to the WTRU 115. In
step 610, the DTX state value is initialized to a "normal” value. In step
615, a determination is made as to whether or not a DL CCTrCH,
including a TPC command, is received for the UL CCTrCH in a given time
frame. [0059] If a DL CCTrCH is not received in the given time frame, the
DTX state value is changed to a 'gmuous" value (step 620),
indicating that DTX is employedq CCTrCH. In step 625, the
power of the UL CCTrCH is updated by incrementing or decrementing the
vhQwer ? .the, TPC UL DTX step size. [0060] If a DL CCTrCH is received
mathié& é’i’\eﬁr}‘?e frame, a determination is made as to whether or not the
DL CCTrCH was received in two consecutive frames (step 630). If the DL
CCTrCH was received in two C(I)nsecutive frames, as determined in step
630, &nd th SIS o SeRiTe Lneyihemaiust ikl nsiausHinthdin 2

detapitBIDheckalur Dtiberdihy Gtatasisaianged to the "normal” value,
indicating that DTX is not employed_ for the DL CCTrCH (step 640). In
step EF51HRE pBwdiaSk thRSU L EBRE oY ehderE Yy (Hkemuatingiet value

nelefiremeniipgatiedqewes by thedPEMlnmabsatenisize. [0061] While
this invention, has been particularly shown and described with reference
to préferfEYEHFd (SF iRQlifisemtaRRs SBy s SRRl 22 tdink

(Ialn)mﬁiny@[igt@@h@gggs in form and details may be made therein without
departing from the scope of the invention described hereinabove. * * -13
CLAMGEIVIng a DL TPC command subsequent to said determining;

if said determining indicates that DTX of the UL channel is employed,
transmitting signals via a DL channel, wherein the power of the signals is adjusted
in response to the DL TPC command by incrementing or decrementing the power
by a first step size value indicated by the TPC step size value information; and

if said determining indicates that DTX of the UL channel is not employed,
transmitting signals via a DL channel, wherein the power of the signals is adjusted
in response to the DL TPC command by incrementing or decrementing the power

by a second step size value indicated by the TPC step size value information.
2, The method of ¢laim 1 wherein the UL channel is a transport channel.
3. The method of claim 1 wherein the DL channel is a transport channel.

4, The method of claim ! wherein the UL channel and the DL channel
are coded composite transport channels (CCTrCHs).
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What is claimed is: 1. A method of controlling the power of signals
transmitted via a downlink (DL) channel, the method comprising:
receiving at least one transmit power control (TPC) step size value
notification signal including TPC step size value information; determining
whether or not discontinuous transmission (DTX) of an uplink (UL)
channel is employed; receiving a DL TPC command subsequent to said
determining; if said determining indicates that DTX of the UL channel is
employed, jtti ignals via a DL c%&m wherein the power. of |
the s%nals?s%%né?{l%{ggg‘g??%&&)\rﬁs\ﬁgrﬁ% E bt S EN Ay notification
signeldrrenting b pdectedientihgameop oemdly BESHStep size value
indicated by the TPC step size value information; and if said determining
indicates that DTX of the UL channel is not employed, transmitting
signdis via A nctbodel] Whereimtherpioweisod ¢hersigedlsis BANSEThINUL
. TPC command, by incrementing or decrementing the
o e e i U A R e oo areeaned
tiimgdramation. 2. The method of claim | wherein the UL channel is a
transport channel. 3. The method of claim | wherein the DL channel is a
transport channel. 4. The method,of claim 1 wherein the UL channel and
the DL chaifihelrathabdédlaompositerdianspodahannets HGOITEHS) thd4 11
. I'he method of claim | wherein the TPC step size value notification
Ch%alllssnroéceéf}\}ge?aygn g% e%tlﬂgﬁt% 33?&?&%%%‘9%&1{’[9@@?5‘?@%%@{%8@
tipdlained wherein it is determined that DTX of the UL channel is
employed if the UL channel is not received for a given predetermined
time frame. 7. The method of claim | wherein it is determined that DTX of

the WL The method of claim 1 wherein the TPC step size value notification

signal is received from a radio network controller (RNC).

9. A base station configured to implement the method as in any one of

claims [-8.

10. A wireless communication apparatus configured to implement the

method as in any one of claims 1-8.

1. A method of controlling the power of signals transmitted via an
uplink (UL) channel, the method comprising:

receiving at least one transmit power control (TPC) step size value
notification signal including TPC step size value information:

determining whether or not discontinuous transmission (DTX) of a downlink
(DL) channel is employed;

receiving a UL TPC command subsequent to said determining;



channel is not employed if the UL channel is received in consecutive
predetermined time frames. 8. The method of claim 1 wherein the TPC
step size value notification signal is received from a radio network
controller (RNC). 9. A base station configured to implement the method as
in any one of claims 1-8. 10. A wireless communication apparatus
configured to implement the method as in any one of claims 1-8. 11. A
method of controlling the power of signals transmitted via an uplink (UL)

cha{]ifeh_elfilpdg da&etimmiagmr}dﬁim@é rfqﬁﬁti_\m@@tdeﬁﬁk ?D(jg t@ggﬂcéif ?@Wﬁfpioyed
contro). Slep Siz e notirication signal includin "L S ep SIZ_e
e .4%1 r?%é‘tf‘é% Vbﬂe?m W%‘&f%%\ecﬁgwmf%wlﬁaﬁwmwd

iEEpmEacichwrlink TEL: shanne i amReyeHincs A0 TR Ghe power
LSRN Sr}(él subs%ren.t tcg sal(%getermlnlng; -15 if said determining
IHUICAteSIharD WEBetRYiheliE erifshyea e hissnfeamg e arsdvia
a ULihaihettevhanein thdipaeetal the siaalsd DAoistat I 1ePanstiRd,
ththe Ul%f.TPC command hy incrementing or decrementing the power by a
PR IRRAL (a8 AdtCERrBYina pein s SRS Admermsidnadingted
inifregididetesmiainlLimdicaiosminas DT kHae Bis LIS NOL SRR Swer

transmitt(%nﬁ%%nals vja a UL channel, wherein the power of the signals is
i

by gidRsend RS ts iRdiegied br tsmRiariiey ek ety mation when

sailedreeneniing theipouen DT Sesond SieR-aizavAluRdndicaiad by the
TPC step size value information when said determining indicates that
DTX of the DL channel is not employed. 12. The method of claim, 11

whergin therbd ghanee! i aMansPortyebaARelhe UL channel is a transport

channel.

13, The method of claim 11 wherein the DL channel is a transport

channel.

14, The method of claim 11 wherein the UL channel and the DL channel
are coded composite transport channels (CCTrCHs),

15. The method of claim 11 wherein the TPC step size value notification

signal is received on a dedicated control channe] (DCCH).
16, The method of claim 11 wherein it is determined that DTX of the DL

channel is employed if the DL channe! is not received for a given predetermined

time frame.

17.  The method of claim 11 wherein it is determined that DTX of the DL
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13. The method of claim 11 wherein the DL channel is a transport
channel. 14. The method of claim 11 wherein the UL channel and the DL
channel are coded composite transport channels (CCTrCHSs). 15. The
method of claim 11 wherein the TPC step size value notification signal is
received on a dedicated control channel (DCCH). 16. The method of claim
1 I wherein it is determined that DTX of the DL channel is employed if the
DL channel is not received for a given predetermined time frame. 17. The
clai ete mined that DTX of the. DL -16
Cl{:ér}}%{ﬁr?glt?étr%ot é’ %oyed[l eﬁ? rﬂ# arlmsnre Clgnrigée|v88r’i?%%ﬁ’1§%gfﬁﬂféemmed
tipedgiem@mined time frames. 18. The method of claim 11 wherein the TPC
step size value notification signal is generated by a radio network
controller (RNC). 19. A wireless transmit/receive unit (WTRU) configured
to imiflemehbethesthethoticksin Bhybereiaf thiaiMPC 1120 vAwiiR)eSSation
sigfUE! g%%%t%? 18%“%{;6%% NOAUERd R TRRIRE the method as in any

one or Claims

19. A wireless transmit/receive unit (WTRU) configured to implement

the method as in any one of claims 11-18.

20. A wireless communication apparatus configured to implement the

method as in any one of claims 11-18.
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